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= 1B333.  Ypeasusie remaoemrocrnm  HoCly-6H,0 I 196
i ErCl;-6ILO B oGmacti . Temmeparyp. mexay 1,2°K o '——
Q- ; ‘I 230°K. Pfoffor W. Spezifische Wirmen von HoCls -
HD g 3_’ )2 1_0 +6H,0 und ErCly-6H;0 im Temperaturbereich zwischen; - ..
: 1,2°K-und 230°K. «Z. Phys.», 1961, 162, N2 4, 413—4ZO'
i (meM.).—B ajmmalaTivr. KauopmMeTpe ompejiesenkl TemIo-
( ‘§ emroct (¢) HoCls- 6H20 i ErCls - 6H:0 B maTeppame1,2— "~
S! 230° K. Commr monywenst 13 oxmeaoB  wmeToril  99,9%.
\ 9IeKTPORHAT TACTH TEIUIOEMKOCTII C XOPOMINM IPIOOIIsKe-
¢ _jTImeM paBHA. pa3HOCTII c¢(Ho) — c¢(pemr. Gd) m c¢(Er) —
o™~ “le(pem. Gd) — nm3MepeHHBIX TemoeMKocTeil I pemerou-|”
noit temmoesrkoctit GdCls - 6H.0, m3omopduoit madepen-
i NS jus comsy. 9Tn PA3HOCTII COBIAJAIOT (C TOYHOCTHIO 70|~
¢ ) dKCHEpIN. 0mnGOX) € DJACKTPOHNOIL TEIIOeMKOCTBIO 151
' OTUX coJeif, BLITUCJICHHOII Ha OCHOBAHII OIDPEICICHHOrO
| |CIeKTPOCKONIMIECKI PACIICIVIEHIST OCHOBHOTO TEpPMa KpI-
&; craamy, moieM. I3 xoma c(Ho) —c(pem. Gd) mnpn
T > 10°K caenyet, uro aaa Ho®+ cymecTByoT mo xpax"x-;
Q' Heil Mepe TPII KOMIOHEHTA, CBI3AHIEIX € IIOJIeM KpIcTam- I

! 73, He pa3pemaeMHIX CIEKTPOCKOIIYECKI II JIe;KALIIX
s o iyekay 40 1 250 et Maa T < 2° c(Er) —c(pemr. Gd)f T T
X196 s 1 /BO3PACTaeT ¢ MOHIKCHNEM T-pHl, UTO CBA3AHO, IO-BILIM

T T T oy, ¢ p3amyopeiicremey momos Er®t,  Pestoye asropal




" Pl‘he vapor-phase hydrolyses of lanthanide(III) chlorides.; I g 6/
}{ & T. Heatand free energy of the reaction HoCly,y + H:0¢p) =i
- [-/103 .1~ IHoOCl, + 2HCly. Fritz Weigel and -Hermann Haug.. . .
1 ](Univ. Munich, Ger.). Chem. Ber. 94, '1548—54(1961%}
Ho 0‘ ‘2 }‘ ..(in German).—With a Salvioni-quartz fiber balance andl
-~ 'the technique developed by Koch (C4 48, 4940b) W. and,
—m~ew~ *. 'y "H.detd. the equil. const. for the reaction HoClyq) + HzO(.Q‘-':l
3 : ¢ ‘HoOClw + 2HCl(p in the temp. range 712 to 833°K.!
. "{A stream of N» contg. HCI and H:Oy, at various values of}
.« pc/pmo was conducted over a mixt. of HoCl; and;
~{ ~~. 'HoOCI until a ratio was found which produced no change,
[ <+ . win the wt. of HoCl;-HoOCI mixt. This ratio was used to,
. .~ compute the equil. consts. at the various temps. Exptl.!
S ifree energy was caled. with the equation AFz (exptl.) =|
l7 _* {—RTInK,. Frec energy was caled. from the equation
K ;given by K. and Cunningham: AFz = AHo+ 6.4 X 107° T, .
<N log T+ 1.8 X 1077 T? — 22T-2 4 IT. .The heat of re-
b <7y !action was caled. from the function AHz = AH, — 2.8 X
: " 110737 — 1.8 X 107772 — 44Tt The following thermo-
| }dynamic consts. were obtained: AFRs = +6.0 kecal./
i 'mole; AF%s = —7.7 kcal./mole; AH, = 15.8 kcal./molc;] EE
C A .)96). 55 o240 : AHz = 14.8 kcal./mole; AHs = 13.4 kcal./mole; ASxs =
: 129.7 cal./degree mole;_and ASms = 20.7 cal./mole degree.|

QU6 de L1 T

e e c

s



" The heat of formation of HoOCI is AHS = 231.8 keal./

mole. In general, the data for HoCl; agree with the predic-'
tions of K. and Cunningham on the basis of their study.

‘of the Ce group lanthanide halides. Data of this kind are
rcquxrcd in the mctallothermlc prepn. of the lanthanons.
T e e e -~~~ ~Moddie D. Taylor _
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3B400.  1mapoans XJol)n;(oxx JAHTAHHJOB B ra3oBoii
(pase. I. Temmora m cvodoymas dueprusa pearinun HoCly
(tB.) + H,0 (nap) = oOCl (t8.) + 2HCI gns). Weigel

Fritz, Haug Hermann., Die Dampfp asenﬁ'ﬂfﬁfj’s'e,‘ i

von Lanthaniden ~(T1I)-chloriden. I. Wirmeténung und
Freie Energie der Reaktion HoCl; '(f) 4+ H,0 (g) = HoO-
Cl (f) + 2lCl (g). «Chem. Ber.», 1961, 94, Nz 6, 1548—
1554 (mem.).—Koucraura papnonecist p-nnit HoCly (1B.) 4

+ H0 (map) = HoOCI - (t.) 4+ 2HCl (ras) ompeseaena ...

(IPH IIOMOUTH KBAPHEBLIX BECOB B TEMICPATYPHOM nnrep-;
pacte 715—833° K. 'TI3 mnosyueHHBIX DKCIEpNM. JAHHLIX It
JNTEPeAaTYPHLIX 3HAYCHNIT TCIIOOMKOCTH OIpeIesIeno m3-

MelHelHe cBosoHoit omeprmit AF° T = 158 + 6,4-10-3 T X!
X 1g7T +1,8.10-772—22. T-1—4,85.10-2T  (kkaa/so.10)!
n wsMmeneinte omraaemur AI°PT —158—-28.10-3 T —i
—1,8-1077 T2 —44T—" (KKaa/m0.16), OTKYyZa AF°g =
= +6,0 rKkaafmoas, AF°gs = —T,7 KKaa[mors, AH° =l
=158 &Kraafmoav, All°xns= 14,8 &Kkaa/moab, AH°gs =
134 &xan/smons, ASyy = 29,7 ourp. ex, ASzs =]

I

= 26,7 ourp. ¢x. Temxora odpasoamus IoOCl AH®xn~ -
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(o0p.) = —231,6 KKaa[smoab, TOr A KaAK LI HoCl, j

AHPs(00p.) = —232,8 KKaa/mo.b, A. Tpanoseraste
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VIII 3169
.6H20 (Cp) ; ,_3N§§ CCcep) 1961
.6H,0 “(:Cp) ;. NACls.6H0 ( Cp) .

Pfefier V., .
7.Pnys., 1962, 168, N -3, 305-315
Spezifische VWirme von LuClg.6H,0 zwischen
1,49% una 220%K. Hohere Grundtermkomponeuten
von Ho-Er- und INd-chlorid -
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Harry Hommer Petheram, [
_AGJL_,__I_ F.H. Spedding. ‘_
‘‘‘‘ 2. l Iowa State University, Chem.(UWC-4) L |
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Maﬂbxona ¥s B.,myTOBa T A.,Huuuepcxnu RiBu g
®. Beopram. xumuu, 1966,1I/7/, 1556-64
OnTHYECcKUE XAapPaKTCPHMCTUKH TaJOMIHEX
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Comrmeced 523

— 13520u Heats of formation of holmium and terbium tri-;
chlorides. Stuve, J. M. (Reno Met. Res. Center, Bur. of]
—Mines, Reno, Nev.). U.S. Bur. Mines, Rep. Inuvest. 1967,
No. 7046, 7 pp. (Eng). The standard heats of formation
—(AII;°) were measured by soln. calorimetry. IHeats of soln.i
of Ho and Tb metals and their anhyd. chlorides were measured:
——in 4.360m HCl at 208.15°K. The only previous exptl. values of
AH,° reported are .those by H. Bommer and E. Hohmann|
__(1941). They detd. AH,° for HoCl; (¢) as —232.8 kcal./mole ™~
and for TbCli(c), —241.6. The results of the present study are’L
__—240,290 = 1700, and —238,330 == 1500 cal./mole, resp. -
The differences between these 2 sets of data are ~7.5 and +3.2)
kcal./mole. 11 references.. - ] C. W. Schuck ——

| ———
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5 B1080 llen‘ llannelme HACBILEHHOTO napa xuopunosi

TOJILMHSI, TYJIHSI M JIIOTCIHS. _g uuk I. II, HoBu-__
koB I U, IMoasiuenox O Penkonneriisn <K, Ppua. 1'
XHMIH» : 4 cTp., GuGmorp., 3 nass.{_

IﬂeTOlIOM «TOYKH Knncmm» H3MEpeHO JaBJieHHEe HaChl-:
menuoro mapa XJIOpHIOB TrOJIbMHS, TYJHST H JIOTCIHS. I'Ipu-,_

Ty .BelcHbl TCPMOAHHAMHY, XapaKTepHCTHKH MNpPOLECCOB HCMa-!

peHits sTHx xnopuuos, a Ttakke LaCly, CeCly, NdCl, nl Ed
—EClh.__ . ﬁ opca)epa'rl

~
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95673z Saturated vapor pressure ot holmium, thulium, and ™™
lutetium chlorides. _Dudchik, G. P.; Polyachenok, O. G.;;
Novikov, G. I. (Beloruss. Tekhnol. Inst., Minsk, US§K$. Zh. o
Fiz. Khim. 1969, 43(8), 2145 (Russ). The thermodynamic‘
properties of dry HoCly, TmCl;, and LuCl; were caled. from satd. —
vapor measurements. B.ps. were 1523°, 1488°, and 1422°,
resp. Consts. A and B in the equation log vapor pressure =1
A — (B/T) — 6.0 log T, heat of vaporization AHy.p at 0°,
AHy,p at b.p. and entropy change at b.p. were caled. These
values were also recalcd. for LaCl;, CeCl;, NACls, ErCl; by us-
ing a more accurate value of —12 kcal./degree-mole for latent
heat of evapn. : _M. Simmer —
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_HolL,., | Bip-30( - XVl 1975

85656e  Rare carth metal-metal halide systems. XVIII.!
———-|- Holmium-holmium(II1) chloride svstem. Holmium in the! ~

divalent state. Loechner, Ulrich; Corbett, John D. (Amesl
. Lab, Jowa State Univ., Ames, Towa). [Inorg. Chem. 1975,,'
- 14(2), 426-423 (Eng).l The phalse studz\i of the syst}«:;mCHoCh—Ho
- is reported.  The only reduced chloride formed HoCloys 4 ocs,
melts incongruently at 551 % 1°, only slighTlv Higher than the
----p Cutectic temperature, 543° (at 17.1 at. % Ho).  The limited

stability of this phase and the apparent absence of any reduced
—.——| bromide or iodide of Ho is interpreted and gencralized in terms

i of systematics expected for the phase relationships.  Thej

- -- farmation of a reduced Ho chloride phase is in good accord with| -

: !
«Xpectations from Born-Haber calculations. i
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T ‘ ¢) 17 B867.  Cuctempl PEAKO3CMEAbHbIT METALT — FAJOHI |
metanna. XVIII. Cucrema  roibMuit — XJODPHA  TOJAbMHS

(3+). ToabMHii B ABYXBAJEHTHOM COCTOAHHH. Lochner |
Ulrich, Corbett John D. Rare earth metal—metal |

. __ halide systems. XVIII. Holmium—holmium (111) , chloride !
T system. Holmium in the divalent state. «Inorg. Chem.»,
Am | .. 1975, 14, Ne 2, 426—428 (anra.) e L




Hayuena cucrema HoClz—Ho;: 0co6eHHOCTbIO K-poil fB-
asietést o6pasopaiie HoClyaxo,00 (1) ¢ 1. mat. 551° ¢aswl,

> Menee CTabunbloi, 110 CPADNENNIO .B IBTEKTHKOM CHCTEMBL
(17,1% Ho) c T. na. 543° Ilo pamubiM peHTreHodasonoro
" amannza | we MAeHTHYen amanorHuHoOMy coeamHenmo ‘Tu.
[Tposonutcs cpapuemne I ¢ poccranosienibiMi GoOpMaAMY
apyrix P33.: Ykazano na 1eBO3MOMKHOCTb 06pa30Banug
poccTanosaennux ¢opm Gpomizos it nomaos Ho. OGpa-
'30Balie BOCCTaHOBJACHHO (OPMLI XJIOPHAA HAXOAHTCSI B
XopoleM cooTBeTcTBiN ¢ yp-nuem Bopua — XaGepa. Co-
obur. XVI cm. PYKXum, 1973, 195639.  Peswone
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/ 102: 226753} Vapor pressure, thermodynamic properties and

~P) AV#/’{WE/

phase diagrams of the systems mangancse chloride-rare carth
metal chlorides. Burylev, B. P.; Mironov, V, L.; Pachinok, T. V.
(USSR). Radiokhimiya 1985, 27(2), 205-10 (Russ). Vapor
pressures were detd. for the title binary sgstcm_,s contg. from 20 to
80% of the lanthanide chloride (LaCls, CeCls, PrCls, NdCl,, nnd!
GdCla). Pressure-temp.—compn. relations were derived and b.p. and!
cutectic points were detd. Tge heats of evapn. at normal b.ps. were!
caled, also for the system contg. HoCly, ErCls, and DyCla. o
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3B12. Tonyuenwe u cmoficTBa KpHCTanaHueckmx AH-
XJO0DHAOB roAbMHSl, HEOAHMA M Aucnposus / Iopiow-
Kui B. @, ITowesnesa A. M., Acraxosa U. C., 3aabimo-
Ba C. A, IToxcesasos B. I1. // Cocrosinue n NepPCNeKTHBL
Pa3BHTHA ACCOPTHMEHTAa XHM. PEAaKTHBOB /ISl BayH. OT-
pacieii Hap. X-Ba M Hayy. Hceaen.: 3 Beec, COBeJl. MO XHM..

/'7 peaktusaM, Awxa6azn, 19—23 ceur., 1989: Tes, AOKkML Y, 2 —
/ Algxaéan, 1989.— C. 119.— Pye. a1 kiach 3

[HCAH CHHTE3 KPHCT. AHXJIOPHAOB ( oCls, NdCl; u -

M DyCl,. Maentnduxaumo Q nposonan MmeTogamu Wﬂ’u

XHM, aHaJH3a Ha copepxanne Ln. [las Bcex Q onpepens-
Ji T-pul 1. MeroaoM [ITA u NHKHOMETpHY. nJOTHOCTD.
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552044 O KpHCTANIHYECKOM ).lMXJIOlelC roabmMus /.
Topiowknu B. ®., Acraxosa H. C. TITowesuesa A. II,
3aaumosa C. A. /| XK. Heopran.  XxuMmuu.— 1989.— 34,
Ne 10.— C. 2469—2472.— Pye. ) :

Baanmoneitctouem npu 780 K B, Teuenne 1008 u cnpec- |

WM&L copanHoit cMecH mopowka HoCly u onuaok merasinu. Hoj
fnoayueHo B-BO, OCHOBHas (asa B K-pOM HMEET DOMQHU. |
;Wmna Srly, uaBecTHylo aas auxaopumos Dy, Tm|
H UHTHIBAsi Pe3yJbTAT XHM. anann3a, 3Toii (ase mnpu-
mucaan ¢-ay HoCl,. TTapaMeTpbl pelIeTKI H peHTreHoBCKas |
NJOTHOCTh pam 6,87, b.6,56, ¢ 7,03 A, Z 4 p (3kc) .
495. . _ . U3 pesiome,
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bll  lom ety 1990
Lfﬁuw/d C. W, 5ﬁ%&0 JA.
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17 63014.  Huskotemnepatypuas Tennoemkocts HoCly'
/ Toamau II. H., TopGyuos B. E. Taspuues K. C., Tor-,
posa T'. A, Topiowknn B. ®. // K. ¢u3. xummin.— 1990.
— 64, Ne 4.— C. 1096—1098.— Pyec. :

TennoeMKocTb TPHXJIODHAA — TOJBMIS  HCCJEAOBaHA B,

T-pHoM HuTepBane 10—300 K meromom apmaGaTiu. Kasjo- |
pumerpun. Tepmoaunammu. ¢-unn HoCl; paccuntans ul,
TabyanpoBann ¢ warom 5—I10 K. Craug. 3nauenust co- :
crauan: Cp° (298,15 K) =101,940,2; @° (298,15 K) —d° '
(6,61 K)=9573+0,2; S° (298,15 K)—S° (6,61 K)='
¢ =170,14£0,3  [x-K-'-monp='; H° (298,15 K)—H".
(6,61 K)=22160%+40 Hx-monb—'. _Astopecdepar

X.1990, N s



0%3 %f 3 VET /990

112: 241323u Low-temperature heat vipuacity of holmium'
trickloride. Tolmach, P. L; Gorbunov, \: J3; Gavrickev, K. 8.5
Totrova, G. A.; Goryushkin, V. F. (Inst. Obshch. Neorg. Khim. .|
Kurnakova, Moscow, USSR). Zh. Fiz. Khim. 1930, 64(4), 1095-8'
(Russ). The heat capacity at 10-300 K of I1oCl; was measured by'
adiabatic calorimetry. ‘Thermodn, characteristics were derived and:
are tabulated at even temp. intervals. !
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A Oy 372500  199%

D 4 B3109. MccnepoBsanne KpMCTannM4ecKMx Xnopuaos <
AByxBaneHTHuIM ronbmuem /lopowkun B. @, [(owes-
HeBa A. WU., Acrtaxosa M. C. //¥. neopran. xummun .—1992
.—37 ,Ne 11 .—C. 2430—2434 .—Pyc.

MNposepeHo wdeTbipe napannenbHbix CMHTE3a C Uenbio no-’
nyuenus 6ecnpumecHsix kpucrannos HoCl,. Moatsepxae-
Ho obpazosanue pombuu. HoCl,, Ho B cmecw ¢ ap. ¢a3oi,
6nu3koW K Hemy .no cocrtasy. Bcero Hosbix (a3 B cucreme
HoCl;—Ho o6HapyeHo AaBe, MX COCTaB OUEHeH noka'

% “npubnuxenro. Ana HoCl, u asyx Hosbix xnopuaos onpepe-:
NeHbl T-pbl MHKOHTPY3HTHOTO NNaBneHus.

lX'/«gg.g/ Ny .



/99 Y

ol Oy 375%)

120: 254775h Thermodynamic characteristics of holmium dis|
chloride. Goryushkin, V. F.; Poshevneva, A. I. (Sib. Metall. Inst.,|
Novokuznetsk, Russia). 'Zh. Fiz. Khim. 1994, 68(1), 172-3 (Rusa).:
Emf. measurements were used to derive the thermodn, characteriatics’ -
of solid HoCla. The std. heat of formation Is ~66046.9 kJ/mol and
the std. entropy is 146.8+11.7 J/K.mol. . B i

44 4)
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130:159037s Enthalpies of solution of holmium, thulium, and

1 CQ_, yttrium trichlorides in water—formamide mixtures. Vorob'ev, A.
F.. Monaenkova, A. S.; Vasil'eva, S. V. (Ross. Khim.—Tekhnol. Univ.

im. Lomonosova, Moscow, Russia). Zh. Fiz. Khim. 1998, 72(9), 1567—

1569 (Russ), MAIK Nauka. Enthalpies of soln. of holmium, thulium,

(A HQ7 and yttrium trichlorides in water—formamide mixts. contg. 10.0, 20.0,

+2

50.0 and 80.0 mol.% of formamide were measured in a hermetic pendulum ’
calorimeter at 298.15 K. The dissoln. enthalpies of indicated chlorides |
were obtained at indefinite diln. of solns. in studied mixts. A comparison
of obtained thermochem. values with those for chlorides of erbium and’

& gadolinium is presented. e e i o

C A 1999 @,0/’//2/



F: HoCl3
P: 1
131:219745 Thermodynamic properties of the neutral!
and ionic components o holmium trichloride vapor.i
Kuznetsov, A. Yu.; Kudin, L. S.; Pogrebnoi, A.;
Butman, M. F.; Burdukovskaya, G. G. Russia Zh. '
Fiz. Khim., 73(3), 566-569 (Russian) 1999 The |
authors studied the compn. of the satd. vapors above
HoCl3 by the method of high-temp. mass spectrometry.‘,
The neutral components are presented by the formula)
HonCl3n (n=1-4) in addn. to the ions Cl-, HoCl4- Ho2C17-!
. The sublimation enthalpies and the gas-phase!
formation enthalpi mols. and ions were detd. (298 K):|

.DELTA.sHO (HoC13) = 284.+-.6; .DELTA.sHO (Ho2C16) = ’

352.4-.20; .DELTA. fHO (HoC13) = =722.4-.6; !
.DELTA. fHO (Ho2C16) = -1661.+-.20; .DELTA. fHO(HoCl4-)!
.ltoreq. -1191.+-.20 .DELTA. fHO (Ho2Cl7-) .ltoreq. -i
2127.+-.30 kJ/mol. The electron affinity o rad:.calt

HoCl4 is A0 .gtoreq. 3.6 eV. ’

1999



