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LR —'LAB RN 4B381."  Cuereya  Meramn — ramoremuy  Meramia i

10A110B JanTana, uepus i npascoguma, Corbett J. D,

Cé’yc&a Druding L. F, Burkhard W, J., Lindahl C. B."

| .
@'L— @'LB ——and prasedymium iodides. «Disc. Faraday Soc., 1961,

-Metal 4+ 'metal ‘halide” systems for lanthanum’ cerium

Ne 32, 79—83. Discuss., 97—98 (anur:.)

. anamusa. Mpenrudurama gas ocymecrsiaena ¢ TOMOIIBIO, _

'ma0:tiofacTest 00pa3oBamie yCTOIUNBLIX JMIOANAOB, T-pLi
e > s

17 T TIBOCTL lllllulOIUIlIOB opir IIABJICHNI, KAK I T-pa Ijasie-

. ’ L
@a3oBble AHATPAMMEI JUIA cltcTeM La — Lals, Ce — Cels

!' . 1_Pr—Prl; H3yyemsl MeTOHaMIr ‘TEpMIY. it (r1apoemy

.o0pasoy pust La — LaJs) puddepenmuansroro Tepsir.”

~J~ " PCITreHoBCKOro ‘icciaefosaniss. Bo pcex Tpex - CHCTeMax

]

ILIABJICHIL KOTOPLIX BEINIC T-D INIABICHIL, COOTBCTCTBY-
lxouur.\' Tpuitofizon. Jhitoauasr, oGpasylonyiccs b ciucTe-
—~----1Max La— Lals, Ce — CeJ; 11 Pr — PrJ;, mnanatcs unkon-
lrpyau’mo mpir T-pax coorsercrsenuo 830, 808 i 758°% co- . -
T UTARepIRame METaduIa B KiAKoNl (pase (upi T-pe mmapuie-
ms1) coorsercrsenno J33,3; 30,3 1 28,2 Mom.%:. Veroitun-

mst, cmucaercsa or Lal, x Prla. Bee tpn muiiomifia 1130~‘__1C"w

~—1MopQuel. TIoMinMo Uiofon B KasKAoil N3 cleTe oT- d
If Meueno ofpasonamie 1130MOpQUILIX _IIPOMCIKYTOUHLIX cO-.w_ | “¥




< crTosmiuL.

o e o e W6 S o e e SR g S
eIIICHINT: KOUIPYOHTIIO Iuiassiuierocst upu 676° Prlgs u
pas:;araiolyixcst mo meputexTiy. p-uimr LalJg,, (T-pa mias-
nemna 750°% comepsxamte La B osruaxoir (ase mpir T-pe
mrapremst 14,2 Mom.%) 1 Celaue (7. @ 751° comeprxa-
mre Ce B sxnroil gase mpir 1-pe mwrasaems 16,1 yom. %) !

"DBTCKTHY. TOYKI B ‘CICTCMC XAPAKTCPM3YIOTCS CICAYyIO- .

upiMyr  T-paMir  Iurasiennmst: 734° (cmerema  La — Lals;
8,2 aon.% La); 715° (cierema Ce — Cels; 8,8 yMon.% Ce);
666 1 669° (cucrema Pr— Prl;; 11,9 1 20,9 m0a.% Pr).

OTMeuCHA 3aMETHAs PACTBOPIMOCTH COOTBOTCTBYIOMIMX -

TPHITOAUJO0B. B KAJKAOM I3 TPCX MCTAJIOB B_TBCPAOM €O-
1. Marnncon

H




, “1B23." Tomyuemie 1t cpoiiersa Auiiofmmon manrama it
: uepisr, Corbett J. D, Druding L. F,, Lindahl

...t C. B. Preparation” and properties of lanthanum and ce-i~ - -

R e o S, ;
Ly j irium dijodides. «J. Inorg. and Nucl. Chem.», 1961, 17,
a (Ne 1-2, 176—177 (aurm).—VYcramosneno, uro La 1 Ce.. .
A 2 ""ioﬁpasymr ycroiiunsnie  creximoMerpud. mumitommast. Ipi;
(E im3ygenmit cicreM La—LaJ; m Ce—Ce—1Js Metood Tepymy.)
v 2“ jamamrsa I 1ICCIeO0BARINI PABHOBCCHS ITIIX CICTEM TPH-;-

Hiogux poccramasiauaetes 10 LaJaes 0,03 (mmaBores mm-!
s oTrrTikonrpyautno mpr 820°), 1 Cel,  (oTmomemie J: Ce <!
1< 2,06), xoTopsii mpi 799 + 3° maxommTcs B paBHOBe- .. _ .
iCIII ¢ JRIOJRIM MCTAIVIOM II pacmaanoM coctasa Cely,go.!
‘CHCTCMLI HIMCIOT IO ONIOMY IIPOMCKYTOTIOMY COCam- .. . .
'IICHINIO, OHO 13 KOTOPHIX OLIMO IeHTH(UOIPOBAHO KAK
:Cel,s; mepnrertika 731° Hmitoguasr La, Ce m Pr mao-
o S "MopdurI, 006;1a1210T BLICOKOIT 9ICKTPONPOBOLTOCTHIO; Lal,,
{IO-BIAIIMOMY, JamaMaruuiTen. IIpemmomaraercss, wro mu-.. . _
‘ftoqmAsr cofepsiar me monsl M2+, a nomut M3+ 1w pasmnie
'KOJ-BA DJICKTPONOB, YIACTBYIOIINX B CYMIECTBEHHO Me- _ _
T TAAIOY. CBASN € QWIOHAMU, T. e. X ¢-ma Mdte-—(J-),;

X49682 f tmeM=LaxmCe " F Mewmm



Metal-metal halide systems for lanthanum, cerium, and,

- praseodymmm iodides. J. D. Corbett, L. F. Druding, W.

(W, Ty J. Burkhard, and C. B. Lindahl (Iowa State Univ., "Ames).!

oL (=2 A, Discussions Faraday Soc.”No. 32, 79-83(1961). In con-.....
' .trast to the behavior of their chlondes, which is summarized

‘ v ¢ - ?.Q, L1 (CA 55, 21943a), phase diagrams for these 3 metals show a

< ‘stable duodlde with m.p. above that of the triiodide, and a" -
=5 e stoichiometric intermediate phase with an I-metal ratio
S T A9 o - 2.4-2.5 (deduced from x-ray powder patterns). The order - -

R .T}_g ‘of decreasing stability on melting (judged by amt. of de-
Ry 3 - -compn. on fusion, and extrapolating m.p.) and decreasing -
¥ ¢ m.p. is Lals 778-9°, Cel, 760-1°, Prl; 738°; Lal, 830°,

7 7. ..-Cel; 808%; Prls 758° and, for tFe Tntermediate phase,. -

71~2), : .{()5.1. BaT,., 750°, Tely.s 731°, and Prls 758°. Compds. are!
/= e~ . .. _. .. _prepd. by disSOIviig pure metalSiTtheir correspondmg tri-!
iodide under Ar. Phase diagrams are studied by compari-'
~son with the literature, by thermal analysis, by e%mhbra.
.tion, and by differential thermal analysis at 80-640°. The’
metallic nature of these diiodides is suggested by thexr low,

" sp._resistivity (6-8 X 10~ ohm cm.) and by their color:
Lal; is black with purple luster; Cels has dark bronze,
woees s me i oo oo o= —hluish Juster; Prly is golden bronze. The high cond. and” C‘_
y c + the small molar susceptibility of Lal, indicate tripos. metal “*

196 o
A prali " % ‘cations plus metallic lattice electrons, in a structure |s/,

53"18 | . 9 a MHHe(I7),. - These structures_are_aquite_different from' /"

w!



those of the dxiodidcs of B'x, Nd ba, or Y, as cvidenced by,

m.p. and stability. The structure is similar to that of S—=
and dicarbides of these and neighboring elements. A pos-l
sible explanatxon of the behavior of these iodides, ap-[
parently unique among hglides, is given briefly; their use;
for investigating cond. in the molten state of salts lmvmg
~high electronic conduction even in the solid state, for com-
parison with solns. of the active metals where solid phages:
do not form, is postulated. . ____E. L. London_ i

o g A..
osxty)
~nf-



Tal Hastie J.7., Margrave J.L.

Tonization Potentials and lolecule-—
Ton Dissociation Energies for Diato -
nic lMetal Halidese.

T N (Cou. & F)



rasiogu.

AoAno
TP
LaJ,

1

é 10 5387.  Cunres ﬁ-\kbu'crhn}liuqéckﬁé "c'rpymy;')m -rpu-

fionunos Jantanunos u aktmunpos, Asprey L. B, Ke-

enan K, KTusqT. IT.-Frep: ation and crystal data
for 1anthanide ~and actinide triiodides. «Inorgan. Chem.»,
1964, 3, Ne 8, 1137—1140 (anra.)

IlyTem B3anMofeiiCTBHsI MeTanna ¢ HgJ, npun 500°_mo-
ayuenst LalJ;, Cels, Prls, NdJs, GdJ,, TbJs, HoJs, Erls,
TmJs, LulJs, YJ, 1 PuJ;. BaaumoseiictBueM MeTaqna ¢ Js
cunrenposanan SmJz 1 YbJs (mpu 500° 1 maBiaenuu Ja 51
30 ars COOTBETCTBEHHO); AHAJIOrHuHas p-UHA LJ1s Eu npu
1-pe a0 600° i aasnenii Jz no 100 aru gana mpoaykr, Ko-
TopHit HE YAAJOCh MACHTHQHIHPOBAT. Kpome ToOro, B3a-
umoneiictoie AmCly 11 NHJ monyuen AmJs. Iloneitkit no-
ayunts AmJ, mytem oGpaGOTKH AmJ; BojoponoM mpH Io-
DBILLEHNOI T-pe OKOHUMJCH OesycreiHo. Peurrenorpadu-
yecki (MeTojJ MOPOLUKA, ACu-K,) ycramoBleHo, uTO BCe

2196610

1984



CHHTE3HPOBAHHbIC COCAMHCHHS PAcMafaloTcsl Ha JBAa CTPYK-,
TYPHBIX THNa: pom6uy. PuBrs n rekcaron. BiJ;. K I-my’
CTPYKTYpHOMY: Titny oTHocsiTcst coefnnenns LalJs, Cels,
PrJs, NdJ; 11 PuJs; mapametps! pelueroxk KosneGmoTes B mpe-
nenax: a 4,284—4,37, b 13,95—14,01, ¢ 9,948—10,04 A,
Z=4, ¢. rp. Cmcm. Ko 2-My CTPYKTYpPHOMY THIIYy OTHOCAT-
ca SmJ;, GdJs, Thl;, DyJs, HoJs, Erds, TmlJs, YbJs, a Takxe
AmJ; u YJ3; napamerphl pelieTok KoneGmoTCs B Npeaesax:

a 7,395—7,539, ¢ 20,55—20,88 A, Z=6, ¢. rp. R 3.
o - . __C. PukoBa
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4 165070w Thermodynamic characteristics of rare earth tri-|
odides. Lishenko, L. G.; Nazarova, T. S.; Polyakov, Yu.:
I.; Rozen, A. A. (Fiz.-Tekh. Inst., Kharkov, USSR). Zh.i
Negrg. Khim. 1973, 18(4), 921-5 (Russ). The enthalpies of
formiation, the frée_energies, enthalpies, and entropies of de-! .

AG‘ A H ) QQI_HE_ﬂ]J_QI_I.d equil. consts. of Lnl;y (Ln™= rare earth “metal)’
(S

are caled. by using published datar—The results are tabulated.
.On'decreasing the pressure of thermal decompn. of LnI; from 1
-to 10~%atm the initial temp. of the decompn. decreases from 3000
S to 1400°K. A 100% yield of metals was obtained on decompn. .
at low temps. and pressures. . 6 : !
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L0791 9H,0 g 797y
e VIS Al R A hill'hed!
’ 924 B7. MHoamua nantaHa H ABOiiHbIC HOAMABI JaHTaHA M - -
taxenpx Meramnos, Arnaiz F. J, Ribas J. G, Gé-
mez L. A. Ioduro de lantano y ioduros dobles de lantano
y metales pesados. «Quim. anal. (pura y apl.)», 1974, 28,
o e o eoo | Ne 2, 86—83 (icm.; pes. dpanit) . ; )
_Omucano noayuenne Oespomn. Lals (mmotnoers d=
TW - | =545 rfcm3), ero KpHCTAJUIOTHAPATOB It KPHCTAJLIOTHApa-
T0B Hek-pblx ABORHLIX coxneft: LaJy-9H,0. (1. na, 112°, d=.
< eoo | =2,67), LaJs-6H20 (d=3.03), TaOJ (a@=4,58), LaJ;-Col,- -
N .12H,0 (153°,.d=276), LaJ;:ZnJ;-9H.O (192°, d=303) )
LaJs-CdJz-6H3O (188°, d=3,l7),°LaJ3-HgJ2.9HZO (174 e
d=338), LaJy-BiJs-6H,0 (202, d=3,12). Coobuwaercst - ;-
rakke 06 m3aMepennsix Y®-CneKTpoB NOTVIOUICHHS N 3nex- =
TPONPOBOAHOCTH BOAN. p-pos atux.coneit. - B. B. Paccaguy

SETRRE : e ——— %
e ———
- -

W AR N -

—

——
e T




VYR 1A

J—

TAYAL A vasemene e

lllS74c Dmgrums of phase trunsformntlons of lnnthamdc-—

. -lanthanide triiodide binary systems, where lanthanide is .

" lanthanum, cenum prascodymlum and necodymium. Mironov, :
K. E.; Abhdullin, R .; lyakina, E. N. (Inst. Neorg. Khim., :
Novosibirsk, USSR eorg. Khim. 1974, 19(5) 1411-12
(Russ). Based onh exlstmg solid-lig. equil. data’ and on compns. :
" of the metal-rich phase caled. in an ideal approxn., phase ;
diagrams of La-Lala,Ce-Cels, I’r—Prh, and Nd-Ndla systems

were constructeéd—_ _ ~— K. A Hlavaty
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ST —— 281:80603w Comments on "vapor pressures and thermo=:

) .1 dynamic pn})’m_r,gm_nt_lmhnniduﬁiadid_ﬂ'- Gupta, Suresh

S W ", s¢—| K. (Lamp Phenom. Res. Lab., Gen. Electr. Co., Cleveland,:

v Ohio). J. Chem. Eng. Data 1976, 21(1), 114-15 (Eng).’

- | _Published comparisons of the sublimation enthalpies of lanthanide.

triiodides at 298°K are in error due to the use of different:

/___‘thermodn. ‘functions in the treatment of data. Reevaluated

|7 enthalpies reveal significant discrepancies between the Knudsen'
cffusion wt. loss and mass spectrometric results.

S R B, ?Z;\'/”«.ZM )
T e s
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/' . > 5B12. Iloayucuue Ge3aBogHbiX iOAMAOB PEAKHX 3e-
i 7 meab. Ishii Eiichi, Hayashi Shinji, Miyake 3
O\/ﬁ/ zZ Yoshizo. «Ocaka Koré ruisiony CHK3HCE KHXO, Bull..\m
‘ sl Govt Ind. Res. Inst, Osaka», 1976, 27, Ne 2, 92—971

’ : (sinoH.; pe3. aHriL. _ . l

Ilast monyuennsi Gessommbix LnJs  (Ln=La, Ce, Pr, Nd,:

Sm, Eu) mHcnoab3oBalsl TpH Metoga [meroast - (a), (6)

(c)]. Cymmocts Mmeroma (a) cocTosa B TOM,  UTO'

. coors-umit Ln,O; marpesamn B atmochepe Hp+HJ. B me-:

tope (6) B atmocdepe Ho+-HJ narpesann coorts-mne rua-,

Ty od - parnpopamusie LnJs. Tlpn ncnosibsobamun meroma ()
é:fd/—//?'é&/ ) COOTB-ILHC THApaTHpoBaHHble LnJs Harpesamn B Bakyyme B'.
y npicyrersin NHJ. Merogom (a) mns Ln=Eu noayuen !

Euls, a B ocrasbiibix cayyasx — LnOJ. Cuutes no merouy',

- N

(6) ans Ln-La nan LalJs, 3arpsisHeHHBIT 3HAUHTCABHBIMI :
kon-sami LaOJ, a B  OCTajsbHBIX - CAYYAAX MOMyyeHBL:
coorp-iuHe LnOJ. HanGonee sddeKTHBHBIM. OKazacs Me-

ton (c), monyuenst Gespoamsie LnJs (ans Ln=Eu cuure-
E/f [Xg auposan Eulp), coaepiauiiie HE3HaYHTEJbHYIO  MpHMeCh |
N LnOJ. _ __ ' o ITo pesione,

§ 977 ME
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J. Chem. and Eng. Data,
- I977, 22, N4,0840-445,
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23 B16. O Bo3MoxHOCTH PaGOThl B KBapue ¢ MOAMAA-
M penkosemeapnbix meramios. Muponos K. E, A6-
ayaanx P, B, MMonosa L O, Bacuabesa WU T,
«UM3p, CO AH CCCP. Cep. xuy. m», 1981, Ne 7/3, 96—
100 (pes. anra.)

‘MeTo10M TepMHY, aHaJg3a HCCIeA0BAHO - BJHSHHE HA
T-py maasnenus LaJy u PrJ; OQHOKpaTHOTO 1 TOBTOpHHY
HarpeBaHuil 1o 900°C B koapuessix ammyaax. Ilocrieiosae
TeabHBIC HarpesaHis Lals; BHISWBAIOT npi 3-M Harpesauug
MoHHJKeHHe ero T-pbl TJaBjeHus.  Boiaepxisanuie npy
800°C pacnnasnentoro PrJ; B KBapue K KOHLY TPeTbHX
CYTOK TIOKIXKAeT T-PY TJIABJCHHA ifoanna Ha 15°C, Ges
JaJjibHeiflero H3MEHCHHA: B paciUase Haxanmm;lercx
OKCHHOAINL mpa3eoauMa, obpasyiounii ¢ PrJ; sBTexkTnx
npu 722+6°C. Tepmoaunamuy. aHaMH3  BO3MOKHHIX
p-unit Prds, PrJ; u Pr € COCTaBHBIMI YacTAMI KBapuesoro
crekna i ero mpuvecamu (SiO;, B,0s, NapSiO;, H,0, O
NOATBEPIKJIACT MaJylo CTaGHJAbHOCTD KBapua 6.3 |1060°€:
Hname_mle B KBaple cMeceil IDaseomiMa ¢ HOAOM, MO co-

X. 198/ 138 /3.




CTaBy COOTB-LIMX CyGCTCXHOMCTPHU. HOAHAAM NPa3eolnMa,
npHBOANT K oOpasopanuuio PrOJ. Ksapu mpHroAeH TOMbKE
IJs OIHOKDPATHBIX KPaTKOBPEMCHHEIX ONHTOB C paciab-
JennbMi TpHioAraavy P3M, C Hu3wmMi HOAHAAMI P3M
paGoTaTh B KBaple HCLOMyCTHMO. - Peaiome
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‘. 100: 1499798 Lanthanum diiodide. Corbett, John D. . (Ames’
Lab., Iowa State Univ., Ames, IA 50011 USA). Inorg. Synth. 1983,
22, 36-8 (Eng). The prepn. is described.of Lalz from Lals and La

at 840-900° (m.p. Lalz = 830°) in an inert container (Ta, Nb, Mo). .
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F:Lal3

P:

55318. CraHaapTHble MOJISpHbIE SHTanbNMHK o6pasobanis Teepapix Cel[3] w
Lal[3]. The standard molar enthalpies of formation of Cel[3] (s) and Lal[3] (s)‘
/ Furkaliouk M. Yu., Booij A. S., Cordfunke E. H. P. // J. Chem. Thermodyn. !
- 1995. - 27,N 3. - C. 293-297. - Anirm. i
B 130nepn6omiueckoM KalopHMETPe HIMEPEHBI CTAH. DHTAIBITHI p-penns|
18. Cel[3] 1 Lal[3] B Bom. p-pax HCI. H3 nonyenisIx Bemi4ii onpeaeneHs
crang. Mon. oSuramenin  obpasosanmins  IAEJIBTATIH{0}(Cel[3], s,/
298,15K)=-669,3'+-'0,8 xIlx/mons 1 ‘AEJIBTAJH{0} (Lal[3], s, 298 lSK)—-g
668,9'+-'1,2 x{x/moms. ITposemeHo cpaBHeHIEC MOTYYEHHBIX - 3mam,mun
oGpaJonammcmrr namu,mu DH(’

..l--
._:._—.

T

o

N. /996, ~S



a3 7797
Dppermamn, 7, et al,

& Jatugossed, £,
(4r,497) Uhan - Jee. 1797 £<//5))
417 623

/&é(- ﬂdéZﬂ/g‘ /__D



2000

F: LaI3
p: 1T
132:171437 Vaporization Studies of Lanthanum
Trichloride, Tribromide, and Triiodide.
Brunetti, Bruno; Villani, Anna Rita;

Piacente, Vincenzo; Scard Paolo Dipartimento
/j di Chimica, Universita di Roma La Sapienza Rome
00185, Italy J. Chem. Eng. Data, 45(2), 231-236

(English) 2000 The total vapor pressures of the
lanthanum trihalides LaCl3, LaBr3, and LaI3 were
measured by the torsion method, and their temp.
dependence can expressed by the following selected
equations in the covered temp. ranges LaCl3(s),

C. 1. 2000, 132




log(p/kPa) = (12.31 .+-. 0.10) - (17012 .+-. 100)
K/T (1006-112 for LaCl3(1), log(p/kPa) = (9.65 .+-.
0.23) - (13989 .+-. 272) K/T (1137- K); for
LaBr3(s), log(p/kPa) = (11.71 .+-. 0.20) - (15392
-+-. 150) K/T ( 1045 K); for LaI3(s), log(p/kPa) =
(11.10 .+-. 0.20) - (14098 .+-. 200) K (932-1038
K); for LaI3(l), log(p/kPa) = (8.39 .+-. 0.15) - (1
1306 .+-. 20 (1055-1123 K). Treating by second-
and third-law methods the obtained re the std.
sublimation enthalpies, .DELTA.subH.degree. (298 K)=
334 .+-. 5, . 5, and 285 .+-. 3 kJ/mol for LaCl3,
LaBr3, and LaI3, resp., were detd.
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F: Lal3

P:

132:171437 Vaporization Studies of Lanthanum
Trichloride, Tribromide, and Triiodide. Brunetti,

Bruno; Villani, Anna Rita; Piacente, Vincénzo; Scard
Paolo Dipartimento di Chimica, Universita di Roma La
Sapienza Rome 00185, Italy J. Chem. Eng. Data,
p[ﬂ""’ 45(2), 231-236 (English) 2000 The total vapor pressures
of the lanthanum trihalides LaCl3, LaBr3, and_LaI3 were
measured by the torsion” method, and their temp.
dependence can expressed by the following selected!
equations in the covered temp. ranges LaCl3(s),

C-/2. Rep0, 2



log(p/kPa) "= (12.31 .+-. 0.10) - (17012 .+-. 100) K/T
: (1006-112 for LaCl3(l), log(p/kPa) = (9.65 .+-. 0.23) -'
(13989 .+-. 272) K/T (1137- K); for LaBr3(s), log(p/kPa)"
= (11.71 .+-. 0.20) - (15392 .+-. 150) K/T ( 1045 K):

for LaI3(s), log(p/kPa) = (11.10 .+-. 0.20) - (14098 .+-

200) K (932-1038 K); for LaI3(l), log(p/kPa) = (8.39

.+-. 0.15) - (1 P i
1306 .+-. 20 (1055-1123 K). Treating by second- and:
third-law methods the obtained re the std. sublimation!
enthalpies, .DELTA.subH.degree. (298 K)= 334 .+-. 5, . 5,
and 285 .+-. 3 kJ/mol for LaCl3, LaBr3, and LaI3, resp., :

were detd.
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j) a) Theoretical electronic structure of Acit V3%

the lowest-lying states of the Lal -
molecule

F. 'raher-Mansouri A. R. Allouche® and M. Aubert-Frécon® 5, n;

Journal of Molecular Spectroscopy
Volume 221, Issue 1 , September 2003, Pages 1-6

CAS- SCF/MRCI calculations have been performed for 11 molecular states in the .
representation 25+1A(+) (neglecting spin-orbit effects) for the molecule Lal. The

(+/-) (including spin-orbit
esponding 25 molecular states in the representation £ |
gcf’fgcts‘; havegbeen calculated using a semi-empirical spin-orbit pseudopotential built-up ![
for lanthanum. Calculated potential energy curves and spectroscopic constants are !
reported, to the best of our knowledge they are the first ones from ab initio methods for !

this molecule. _-"_‘
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