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1CAPACITIES, THERMODYNAMIC PROPERTIES AND-
SSOME ENERGY" LEVELS OF DYSPROSIUM(II),
: IHOLMIUM(III). AND ERBIUM(III) OXIDES, Edgar F.
" ~]Westrum, Jr. and Bruce H. Justice’ (Michigan, Unlv..
“jAnn Arbor, Dept of Chemistry) [1962] Contractﬂv-‘ -
S J[AT(11-1)- 1149] agp, L R A
; B - Heat capacities of 3 C—type lanthanide oxldes were re— _
D fsolved into lattice contributions and electronic Schottky-
o type anomalies. - ‘Low-lying crystalline field levels were
‘;delineated from thase data. The lattice contrlbutlons were
—avaluated from the ytterbium(m! oxide: and gadolinlum(HI)
"oxide heat cnpnclties. Enthalpy increments’ (H -}1“,) at
- ‘298 16°K were evnlunted from the meusurements as §025,
5008, and 4779 calories (g.f.w.)™! for Dg,oa Ho,0y, and
: Er,o,. By estimation of the remaining electronic entropy
_/and the extrapolated lattice constant below 10°K, practical |-

NJ‘# .}%ﬂentropiea (") ut 208,15°K were ovaluated as 35.8, 37.8, and
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M HEKOTOpble 3HepreTHYecKHe YPOBHM OKHCJIOB  JHCMPO-

——3us (HI), roabmua (II1) wu ap6us (III). Westrum
Edgar F, Jr, Justice Bruce H. Thermophysical
properties of the lanthanide oxides. III. Heat capacities,
thermodynamic properties, and 'some energy levels of
dysposium (III), holmium (III), and erbium (III) oxi-
" des. «J. Phys. Chem!», 1963, 67, Ne 3, §59—665 (aur.1.)
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| Thermophysical properties of the lanthanide oxides. Iil. Heat
A capacities, thermodynamic properties, and some energy levels of

i dysprosium(III), holmium(III), and erbium(III) oxides. Edgar

F. Westrum, Jr., and Bruce H. Justice (Univ. of Michigan;"Ann

Arbor).""Tbid. '659-65."" Heat capacities. of three C-type lan-

thanide oxides were resolved into lattice contributions and elec-
tronic-Schottky-type anomalies; low-lying cryst. field levels

0 were delineated from these data. The lattice contributions were

:5_ YA cvaluated from the Yb,0; and Gd.O; heat capacities. Enthalpy
| increments (H°® — H°,) at 298.15°K. were evaluated from the

0 measurements as 5025, 5009, and 4779 cal./g. formula wt. for

L -,!' Dy;0s, Ho;0;s, and Er;0;. By estn. of the remaining electronic

&.1 LO.S entropy and the extrapolated lattice contribution below 10°K.,

‘ practical entropies (S°) at 298.15°K. were evaluated as 32.8,'
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CrgO3. MlleBuenko A B., Jlonato JI M, Masau-!

—_x08 B H. «Mas. AH CCCP. Heoprai. yMatepuane», 1969,
5, Ne 12, 2128—2132 : 2
C NOMOLIBIO CTATHY. METOJA OTXKHIA H 3aKajKi B coue-—
TaHHH C BHIOH3MEHCHHBIM METOZOM BbICOKOT-PHOro OTA
u3yuenbl (asoBble mnpeppamienis B CHCTEME Dy,0;—Cro03——
B . nurepsane 1600—2300°. YcranosneHo, 4TO B cucrene;
___.o0pasyetcsi coefuuenue DyCrOs_(I), nnabsueecs “KOH-!
;rpyantno mpi T-pe 2320°. OOpAMHATBL IBTEKTHY. TOUCK
.Dy,03+1 22 mon.% Cr.0;, T-pa ~ njaBieHHs 2000°% I4+——
T +Cr0; 84 mon.% Crx0s T-pa nnapnenns 2130°. TToarsep-!
___kneno mamuuie .y Dv.O3 0GpaTHMBIX BBICOKOT-PHBIX MO~
MOpP(QHBIX NpeBpalleHHif. T-phl C—~B u B—H — nepexoos’
___cooTB. papubl 1950° mr 2130°, OGpaTHblit NEPEXOL B—C na-——
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' 20 B757.  [loanmopduam npu BHLICOKOM. NaBJIEHHH MOAY-
TOPHOH OKHCH JIHCMPO3Ms M pPeakuHH C ee yyacTHeM.
woeck H. A, Dachille F., Roy R. High-pressure po-
lymorphlsm “and reactions ol dysprosmm sesquioxide. «In-
organ. Chem.», 1969, 8, Ne 1, 1656—167 (aurJ.)

npi T+pax 200—1100° 1 3akajeHHbIX MPH MOCTOSTHHOM AaBJl.,

AL Lo R PeHTreHOBCKIIN MeronoM H3yuen nepexox C—B B 06pa3-
» nax Dy,0;, noasepruyTthix BhICOKHM Aasa. (1o ~40 xb6ap)

a Ttakuxe p3aumopeiictaie Dy,O; ¢ H,O u NH(CIl. Oas cos-
llaHa BBICOKOTO [AaBJl. HCMOJb30BaH anmnapar ¢ MpOTHBOINO-
JI0:KHO_HampasJaenubiMi_nyanconami. Tpamnua nepexona

@




C-¢popmbt Dy,03 B B-hopmy OMHCBLIBACTCS MPAKTHUYECKH TNps-
‘Moit JHHICT T yTioM nakiona ~9,3 Gap/epad. Tlpi Komm.
T-pe mepexoj NporeKkaer mpu masia. ~20 x6ap, a mpu ar-
Moc(ephoM aapa. npi 2155° i(sxcrpanonsuus); AH-nepexo-
xa 2 Kkkaa/soav u AS-nepexoxa 0,8 sutp. ed. IToaustit ne-
pexon B B-¢opay nporekaer npu napa. na 6—8 x6ap e
npeneablioro fasi. Mouoxa. pemerka dopybt B imeer na-,
pametpbl a 13,972; b 3,512; ¢ 8)657 A, $=99°54". B cucre-
se Dy,0s;—H,O npu 5 x6ap ycranopiena pasa DyOOH,
K-pas ycrtoilynpa mpH T-pax >1100°. dasza, naiigennas B cH-
creme Dys0;—H,O—NH Cl ne umentnduuuponana. ;
N ~ JI. B. lsexon
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* N6 B748. duranpnus 0GpPa3onaHuS nohy’r(‘ipuoi’{ OKHCH'
_mucnposus. Huber Elmer J, Jr, Fitzgibbon Ge-

Lorge C, HolTey CliarTes E, It Enthalpy of fora- ™
tion "of “dysprosium sesquioxide.” «J. Chem. Thermodyn.»,
1971, 3, Ne 5, 643—648 (anru.) , T

uranbmis obpasopauns Kyoud. Dy.0; (¢ mocrosmmoir,
peutetki @ 10,005 + 0, ONpCAC/ACHd B Kajopumerpe-.
C KHCJIOPOAHOIT GoMGoil mpi HauaJbHOM JAasl. 25 aT™ M

T-pe 25,0° nyTeM coxakenns MeTasmd. Dy (napameTpsr;
rekcaroH. pelUeTKH @ 3,594 40,001 u ¢ 5,656 4 0,001 A),
copepxautero (%): C 0,013; H, 0,007; 00,048; N 0,00L;

1 Li 0,005. AHO (0Gp., 298, Dy;0;, KyGuu.)=445,25+:




+ 1,0 xxaa/Monb. DHTANLIHS o6pa3oBanst Dy.0; Takike

onpejeJieHa B xanopmxerpe NyTeM p:-penist OKICH AHCnpo-'

_3us, coaepxameii 99,9% D 2O3 (napaMeTp KyGuu. pemer-!
kn a 10,667 £+ 0,001 A), B 4 000+ 0,006 M HCI. Okxucb!
" ANCIPO3HsT COAEpIKaja - TpHMEcH (%) Si 0,003; H,0, '
0,03 +0,02; CO, 0,07+ 0,04. Iast -cpasHeHust NMPGBOAM- |

JIOCh p-peHne MeTaJJid. Dy IToayueno AH© (oGp., 298,
Dy,O,, Ky6uu.)=—445,5+1,6 kkan/mMoab. ‘Cpeanss pe- |
JHUIIHA 3HTAaJbNHH oﬁpasoBamm H3 J3HHBIX 110 p-pEHHIO H |
- commennio: AHO (o6p., 298, Dy,0;, Ky6uu.)=—44519+ |
- 40,85 kkan/moab. [lpuseacna 'ra(mnua 'rcpuomma\um .
¢yuxkunit o6pazosanus Dy,0; ( AHT, —AST i -—AG ) 1
~ans T-p 100—2000° K ¢ nuteppanom 100° K. !
B.T. Homapcxuu/

e — e memm s —mememas e

‘.
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(TSJ_Z@ Enthalpy of formation of dysprosxum sesquxoxlde
Huber, E mer ., Jr.; Fitz |bbon George C.; Holle harles E.;
; a alifornia,
Tlxermodyn 1971 3(5), 643-8 (Eng).
value for the enthalpy of formation of Dy:0; was confirmed by -

. (Los
ex.). J. Clxem

os Alamos, T

2 sets of independent measurements involving the use of an O

bomb calorimeter and a soln. calorimeter. The value obtained
from the former was AH;°(Dy;0;, 298.15°K) = —(445.3 £ 1.0) |

kcal/mole, and from the latter AH,°

The ;

= —(445.5 * 1.0) keal/ .

_mole, to give a weighted av. of — ({1_‘}757§f?7a:t 0.85) keal/mole.
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39708b -Phase equilibriums in the dysprosium onde-tungsten'
I M. (Inst..

Akad. Nauk SSSR, Neorg. Mater. 1972, 8(5), 981-3 (Russ) The :
~—————————— phase diagram of the Dy;0;~WO; system was constructed, based

on the heating curves of annealed samples and based on x-ray |

phase anal. of these samples. The formation of 5 compds. with ;

the ratio Dy:03:WO; = 1:3, 1:1, 7:4, 5:2, and 3:1 was detd.
The d. and the m.p. values for these compds were detd.

tnonde system vanova, M. M.; Reznik,
Obshch. Neorg. Rﬁxm im. Rurnakova, Moscow, U$R Izv.i

—Z} - S. A. Mersol .
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1973

i - 5B724. utaapnua u TenaoemkocTb Dy,0; n B-.G'zizOs !

.MpH BBICOKHX Temnepatypax. [larapelii B AL , 5
—--Yx . puaabi», 1973, 9, Ne 11, 1936—1939

E MeTomoM cMCLICHHSI B MACCHBHOM KaJopHMeTpe C 130Tep-

RpiEe e MiY4. 000JIOUKOIt J3MEepCHLI TenJIOCOICPKaHHsI Dy.0s u
p-Ga,O; B nutepsane T-p 400—1600 K. Haitneunt koadp. - 7
St U Tepnoasll. Yip-HHIT T-PHOIT 3aBHCHMOCTH TENJIOCOACPZKaHHIT 11 o
C ! TemaoeMkoctei. das B-Ga:0s noayueno  Hr—Haog 5= ___

‘7 =26,92T+2,24-10~3T2+5,55-10°7~'—10087.  Craaxeunvie
' _ enauenus Cp, Hr—Has s 1 Cp TalyaupoBanbl BMecTe ¢ -—
JTOBCPHTEALHLIMI HHTCPBAAAMII C HIAroM 100°. Pe3yabrathl
'XOpOlIO COMVIACVIOTCA . C . JHIT. JTAHHBIMIT. . oo A. Tvaeit
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2 E792. O cyuecTBOBAHHH MOHOOKHCH AHCIPO3HS.
Kaul V. K, Srivastava O. N. On the existence of
" dysprosium monoxide phase. «Jap. J. Appl. Phys.», 1976,
15, Ne 9, 1801—1802 (amra.) :
© Meronoy MHKpOAH(DPAKUHII 3JCKTPOHOB  HCCJCAOBAHLI
= , TOHKHE IVICHKH, TIOJYYCHHBIC HCMApCHHCM YaCTHUHO OKHC-
N, W2 Lo by ebx cxeceit Dy,O3; u Dy B Bakyyme ~10-% mm pr.cr.
4 "u ncnapenuem nopowka Dy,03 B Tex e ycaosusx. B oGo-
o a_’ldf'—a“(’ Hx cayuasx o6uapyxena I'IK-pasa c¢ napamerpamu aae-
y’ . menrapuoit sueiikn 5,28+0,06 u 5,37+0,05 A u naor-
(LECLEL 4 yoctvio 7,62 1 T,41 T/es® mpu 1- 1 2-M cnocoGe mpenapi-
poBaHHsl IJICHOK COOTBCTCTBeHHO. drta (a3a OTHeceHa K

DvyO. Orxkur maenkn npu 900°C nepesoaut 3ty ¢asy ’
siiosb B Dy.Os;. Bapnaumn ¢usnu. csoiicts 11 audpak-
LHOHHOIT KapTHHLI CBA3LIBAIOTCS € 00pa3oBaHieM HecTe-
XHOMCTPHY. KHCJIOPOANBLIX BaKaHCHiT B MOHOOKHCH JHCIPO-
| 3HA L HX ynopsiIouCHieM. ) B. T. Ananun

| 7’/‘7?7 W



#

o, -HY-143487) 1976
y 6 5412, O cywmectBoBauuu ¢asm DyO. Kaul V. K, |
Srivastava.O. N. On the existénice of dysprosium ;
. monoxide phase. «Jap. J. Appl. Phys.», 1976, 15, Ne 9,
1801—1802 (amr.u.) : -
. Hoxasano cyuecrsosatiie DyO B cicreMe MeTalI—KIHC- |
J0opod. C noMOUBIO 3JCKTPOHION MHKPOCKOMII H3YUCHBI
. toukue Iy, monyuenuvle AByMs crnocobami: 1— uacTnunoe
Y 3/ >7 okucienne cveci Dy ‘u DyyO; cornacuo p-uni DysOs+
Hnepbd %’+Dy—>3DyO 33 cueT Bakyymuoit kongeuncawun (10-8xy);
Il —ucnapeunne B Bakyyme (10~¢ MM) 1 Komaencauus:
¢ nga&,’?a-/ nopowka -Dy,O; na meanoit nomnoxke. OGe Tln mwmeioT ;
i CXOMNYI0 AHdpakW. KapTuny ‘i F-pewetky. Ilapamerps ;
pemerki: 1 —a'5,28, Il —a 537 A oranualorcst oT mapa-
MeTpa nprcyTcrBylomteit ocnopuoit _¢asst Dy:05 ¢ I-pe-i

‘%‘if’/é?'/o?/
X A%%7.6 \



— |

Wetkoii 11 a 10,66A. Ha OCHOBE ' POBCACHHbIX pamee ic- |
¢lIeioBaunii cnocoGHoctn x nepeMennoii Ba.'lomuocmg
'Y B COCHMHCHHAX, a Takico B pesyabTaTe NPORO/IKH- !
TCJLHOrO mpokaamusaims: [y npi .- ~900°, NCpexoasux ;
B a3y Dy,0; 6suio AoKa3ano, ' yro ony COOTBETCTBYIOT | -
yO. Hex-poe OTJIUHe - MapaseTpos pewerok” I i [I1,%
. TakKe o (7,62) un p (7,41), COOTB., .0GbsICHSICTCST NIPHCY LM «
b MOHOOKHCAM Hapyuweney CTeXHOMeTpIIH. Hpeanonaraeres,:
4TO0 pasaune napamerpop Bospacraer 3a ‘cyer xucaopog-
HBIX  Baxamcwuii, - gus K-PBIX  Bepositen  Gusknunii NOpsSiAOK./

H. T. Baramesa







& ) 7 " Fd . nyy
facee VK., Sarena.

[eta Uzyxi@&om 7972, B 3 5
/vg 994~ 996 /@“’“4)

/c:/a‘/', é/" &X/I



Z%, AN S fr CEF
/
/fﬁ/ AR a4

®
/(’/dl/ " /f??;/ﬂé/ﬁl“/



A VI~ 7975
Dy(0)s X Yl ~ 179

1 B752. O noaumopdHBIX npeBpauleHHsAX HAANCPCKHCEIt
HEKOTOPBIX PEAKO3EMEJbHBIX 9MCMEHTOB MPH NH3KHX TeM-
neparypax. Pomamon D, Xapaxos3 A E, JlaTtw -
mwepa E. U, Bacwunckuit C. B. «KpiprCCP -
aep Axaa. KaGapaapel, Uzs. AH KuprCCP», 1977, Ne 3,

59—60
— Meropom ATA B ananasouc T-p 10 —150° uceacaonano
/ZL,D nopefenie Haamepekuceit P33. B mmreppazax  T-p - OT

—102 no —86° mas La(Og2)s oOT —96 po —60° aas
Pr(0.)s, or —110 o —90° aas INd (02)3, ot —110° 10
—82° pas Dy(O:); OTMeueHnl SHAOTCPMHU. TIHKI, K-pLic
e cBs3aMLT ¢ DBhiAdJacuies Kuncaopopa. Iloxasaio, 'TO
sugoTepMiy, 3GQeKTH 0GpaTHMBI,  MpHUCM H3Mclelus Co-
craBa oGpasuop. ne nponcxoaut. Caenan pLiBoj o cylue-
CTBOBAHNH HI3KOT-PHBLIX MOXH(IKALMIL iraanepekuceil.

) T. JL A}Ilaplxllligq
2 SIFK S
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24 B712. Koppeasuns Mexay Bkiagamu llottkn B
-CMeKTpaJbHble CBONCTBA M YAEAbHYI0 TEMNOCMKOCTh nas’
‘DY,03, Er;O; m Yb,Os. Gruber John B, Chirico;
Robert D, Westrum Edgar F. Correlation of:
.spectral and heat-capacity Schottky contributions  for
’Dygo;., Er20;, and YbyOs. «J. Chem. Phys.», ]982, 76,
Ne 9, 4600—4605 (aura.) D e .
; Ias kyGuy. xpucrammos Dyz0z, ErUs; u 3 TIpH
J -T-pax lO,y 80 u 300 K uccnc'ﬂonanu'ﬂ'k-cnempﬁzﬁ CIIeKT-,
-put KP, 1 obHapyxeH psL HOBBIX JIHHHIL, OTBEYaloIHX
aionaM B mosuuusax Cai. OnpeleneHa cxeMma ypOBHEjt B

@57

Y 1888, 18 yAY




KPHCT. TIOJIC JJISt HHXKHHX TepMoB HoHoB P33 B atux mo-
3HUHAX B JOMOJHEHHE K H3BECTHON CXeMe YPOBHeR /st
nonos B mno3uuusax Co. CneKTpajbHble HAaHHBIE HCMOJb30O-
BaHB JJI pacyeTa HH3KOT-PHOIl YA. TeNJOeMKOCTH YKa-
3auHblx coexuuenuit, ITonyuenHoe xopolulee ‘corsacie €
SKCMePHMEHTOM CBHACTEJIbCTBYET O NPaBHJLHOCTH HajifeH-
HBIX CXeM YPOBHeit B KpHCT. moJe aist noHos P33 B mo-
auuuax Cy; u Cp ansi u3ydeHHmX okucaos. M3 pesiome




[ oTTue (7449 |

; ' ' 96: 2256821 Correlation of spectral and heat capacity
% 3 Schottky contributions for dysprosium oxide, erbium oxide,

and ytterbium(III) oxide. Gruber, John B;; Chirico, Robert
D.; Westrum, Edgar F., Jr. (Dep. Phys., Portland State Univ.,
Portland, OR 97207 USA). J. Chem. Phys. 1982, 76(9), 4600-5
(Eng). A self-consistent interpretation” of the Raman and IR
spectra and the heat-capacity measurements on Dy.0;, Er203,
and Yb203, which have the cubic structure, is presented. New
spectra recorded at 10, 80, and 300 K on oriented single crystals
of eack oxide were compared with published spectral data and
Most of the data are consistent with earljer -

R 0 interpretations.
interpretations. However, several addnl. cryst.-elec.~field split
levels were found for ions in the Cy

sites that, together with the |

/982,

established crystal-field split levels for ions in the Cz sites, now :

provide a total picture for the crystal field splitting of the

@ ground-state manifolds. These values allow calen. of the total
Schottky contribution to the heat capacity. Exptl. Schottky

heat-capacity values are independently derived by the vol.-weighted

TL lattice-contribution scheme. Correlation between optical data
2 Yg wj and heat-capacity measurements is excellent. Further confirmation
)

of the anal. is in agreement (to within 3%) between obsd. and

led. crystal fiald splitting for the lanthanide ions on C; sites.
C 4. /982 36 p738 " pe



) -20 B863.  Koppessiumst CNeKTPanbHbLIX BKJAANOB M SK/jd-.
nos no Ilortkn B TensoemKkocTH s Dy,0;, Fr,0; s
Yb,0;. Correlation of spectral and heat-capacity ScliotiKy -
contribttions for Dy.0; EryOs;, and Yb,0;, West-
rum E. F, Chirico R. D, Gruber J. B. «Rare-
Earths Mod. Sci. and- Technol. Proc. 15th Rare Earths.
Res. Conf., Rolla, 15—18 June, 1981». New York, Lon-
don, 1982, 275—278 (anurJ1.)

/@y A /949,

I[TpencTaBieHEl KpHBbIC 3aBHCHMOCTEN TCIIOEMKOCTH OT-

. T-pit  (0—300K) nnst KpHCTamioB KyGHY. CTPYKTYpHL.
lﬂ/ Dy20s, Er;O; u Yb,O; (tun GukcGunra), paccuntanisie-
HCXOAS M3 n3BecTHLIX crekTpaibiblX (MK- u KP-cnexTpet

OPHCHTHPOBAHHLIX MOHOKpHCTaJIJIOB) H ’Kanopxme'rpnq.,
AAQHHBIX C Y4YCTOM BKJIaZOB B TemiaoeMkoctH no LIoTTkH.

MeKay CneKTPaJbHBIMH M KAaJODHMETPHY. KPHBHIMH OT-
MCUCHO Xopolice  corJacHe. - B. B. Paccaaun

‘X./ggﬁ, _/_f, WA, ‘
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F: Dy203

P: 3

4B29. CUHXPOTPOHHOE pPEeHTI'eHOBCKoOe uccienoBaHue
pacnpeneseHusa 3JIeKTPOHHOM! MJIOTHOCTH B

penxo3seMesIbHHX OKCUOaX C-tuna. A synchrotron X-Ray
study of the electron density in C-Type rare earth

oxides / Maslen E. N,, Streltsov V. A., Ishizawa N.
// Acta crystallogr. B. - 1996. - 52, Jjune. - C.

414-422. - AHDI.
NposeneH PCTA (*naméma' 0,7, CHUHXPOTPOH, R 0,056 u
0,072 nna 1113 u 1098 oTpaxenmit I u II coors.)
Dy[2]0O(3] ( I) » Ho[2]0[3] ( II). Kpucramma I, II
kybuu., a 10,5981, 10,606A, 2 16, 16, &. rp. Ial3].
Ha pacnpegneseHue 3JIEKTPOHHOM MJOTHOCTM B CTPYKTYpax
B SHAuMTeJIbHOM  CTEeNeHu  BIMAOT  KATHOH-AHMOHHHE
B3auMOneNCTBUA.
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4B29. CUHXPOTPOHHOE PEHTI'eHOBCKOE uccnenoBaHue
pacnpeneneHus BJIEKTPOHHOM NJIOTHOCTH B

penkoseMenbHHX oOkcumax C-tuna. A synchrotron X-Ray
study of the electron density in C-Type rare earth
oxides / Maslen E. N., Streltsov V. A., Ishizawa N.
// Acta crystallogr.- B. - 1996. - 52, june. - C.
414-422. - AHrI. :

lpoBenen PCTA ('mambma' 0,7, CUHXpOTpPOH, R 0,056 un
0,072 nona 1113 u 1098 oTpaxeHui I nu II cooTB.)
Dy[2]0[3] ( I) u Ho[2]O[3] ( II). Kpucrammax I, II
Ky6buu., a 10,5981, 10,606A, 2z 16, 16, ¢. rp. Ia[3].
Ha pacnpenesieHue 3JIEKTPOHHOM MJIOTHOCTM B CTPYKTYpax
B 3HAUUTEJNILHOM  CTeNneHu  BJIMAOT  KAaTUOH-aHUOHHHE

B3auMOneNCTBUA.
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