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15 B231. - MndpaxpacHble CrnekTpsl I’ CTPYKTYypa PeaKo-
—Tb——: 3eMedbibIX aurajorennpos:  SmFy, SmCls, -EuF2, EuCly)
{ YbE o YOl DeKock T W, Wesley R Du
~ L 12! Radtk€ D. D. Infrared spectra and geometries of rare-
2 '&g, ‘Iearth’ dihalidés:” SmFs, SmCl;, EuF,, EuCly, YbF, and
— =21 YbCla. «High Temp. Sciv, 1972, 4, No L, 41—47 ~ (aurz,)!
: : " B o6nacti 800—40 cm—! moayuennt HK-cnektpsr SmFy,
i SmCly, EuFs, EuCly, YbF,, YbCl, B MaTpuuax apro;{a,‘z
{ kpunTona u asora mpy 2A1°K. Ilpusenenit Kpuphie -nomoule-l
".HHS M H3MEDEeHHBIC YACTOTHl CHMM. M aHTHCHMM. Baj. KOJ.| -
| UactoTst Aed. KOT. He OnpefiesieHbl. BasenTHbie yrint obl-|
| yjieenbt O H3OTOMHY. ¢ABHraM yacToT. Ilo suaqemm.\'r.-iac-‘
" TOT BLMMHCJIEHB! CHJoBble mocTosHHble Ky i K. [ns ¢1o- |
i,p‘HpOBaHHblx coeuleHHUIt OHIT GJH3KI K COOTB-ULMM 3HAYe-|
 uusim 8 CaFz ut SrFe.: COOTBETCTBEHHO OJNIH3KH H ﬂoumme‘I

o "' pamiycst. Clenan BbBOJ O ManoM BKTaje\f-31€KTPOHOB B | 5
¥ _ggﬂa_e»_o_,ga_lmnc opsizeit, : : M. A. Kosmep | -
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.Smcl_ , YC1, - (Hf )a'ﬁ .?05—05

~Machlan~G I utubblefleld Bay -
5 EJrlng L ey g
J.Amer.Chem, Soc., 1955, 7/, N 11
2975~ -2978 . S e

‘The'heats of reaction of ‘the . -
‘jdlchlorldes of samarium and . ﬁ%;ﬁ

. ytterbium viith hydrochloric acid ™
A microcalorimeked FrLly, /7 Tbr‘”13$ﬂg3
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by — 2933 —vir | 1963
Sm (2, P

a / Saturated vapor pressures of SmCl;, EuCl,, YbCL.. 0. G.:
w Polyachenok and G. I. Novikov (State Univ., Leningrad).
2 Zk.” Neorgan.  Khim. 8(12), 2631-4(1963); cf. CA 56, 2000d.
Yg Ce The vapor pressure, p, of MCl, (M = Sm, Eu, Yb) was detd. by

7 the b.p. method (loc. cit.) at 1200-1400° in quartz ampules

— coated with Mo. MCI; was prepd. by the redn. of MCl; in an’

T s ' atm. of Ar in the same ampules in which p was detd. EuCl; and

PI "\.) g ) YbCl; were reduced with Zn and SmCl; with Sm. Empirically,
logp = A — (14,700/T) — 2.5 log T. The m.p., 4, b.p., AH

AH AS) kcal./mole at the b.p., and AS e.u. were as follows: SmCl,,
) » 859°, 17.89, 1950°. 56.5, 25.4; EuCls, 738°, 17.36, 2190°,
i 55.3, 22.5; YbCl,, 708°, 17.53, 2105°, 55.7, 23.4. E e

Sm (99.5%) at 1100-1350° log p_= 27.32 — (11,910/T) — 5.54
1

og 1, from which the b.p. of Sm is 1624°, the latent heat of
evapn. AH = 33.6 kcal./atom, and A8 =_17.7 e.u. ' The calcd..
energy AF uw of the disproportionation of 3SmCl, liquid and
gas, into gaseous 2SmCl, and Sm was 140 and 90 kcal. The

stability of EuCl; and YbCl, was even higher. ~ GBJR

C.A-196Y: b0.y
2619 L
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(8]7 SATURATION VAPOR PRESSURE IN SmClz,
. EuCIz, AND YbCl,. O. G. Polyachenok ar and G. I. Novikov i
(Leningrad State Univ.).  Zh.  Neorgan, Khim., 8: 2631-4
! (Dec. 1963). (In Russxan) L saesscrie
A method was developed for EuCl, and YbCl, synthesis .
“{by reducing tri-chlorides-with-metallic zinc. The hoiling ‘: e
| point method was used for measuring saturated vapor pres-
sure in SmCl,, EuCl,, YbCl; (1200 to 1400°) and metallic
samarium (1100 to 1350°C). Thermodynamic approxi-
"""" St mation confirmed the evaporation of Sm, Eu, and Yb di-
P chlorides without decomposition. (R.V.J.)
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1963

p~JLhermodynamic study of di- and trichlotides of rare earth ele-,
ments. O.G. Polyachenok'and G. I. Novikov. Vestn. Leningr.'

 Univ. 18(16), Ser."Fiz."s Khim. No. 3, 133=4(1963); cf. CA 56,

- 2900d. The satd. vapor pressure, P, of MCl; was detd. at 1100~

" 1400° by the b.p. method (loc. cit.). The dissocn. pressure of;
MCl; (M = Sm, Eu, and Yb) was detd. at 600-950° and the
‘dissocn. consts. were caled. The b.p. of MCly (M = Y, La,!
Ce, Pr, Nd) and M'Cl; (M’ = Sm, Eu, Yb) were given as 1501,!
-1729, 1674, 1645, 1648, 1508, 1950, 2188, and 2106°.. The heats' -~ - -
of formation, —AHyg, kecal./mole, of the following dichlorides' -

- were given: Sm 203, Eu 217, Yb 186, Pr 163, Nd 163.2, Er, -
150,and Sc145. -~ GBJR |
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85: 68410u Saturated vapor pressure of samarium, curopium, |
and ytterbium dichlorides. Il'in, V. K.; Chervonnyi, A. D,; |
Baluev, A. V.; Krenev, V. A;; Evdokimov, V. I. (Inst. Obshch, |
Neorg. Khim. im, Kurnakova, Moscow, USSR). Deposited
Publ. 1973, VINITI 5688-73, 25 pp. (Russ). Avail. BLLD.
Satd. vapo_r_rrcsa 1 EuClz, and YhCl2 were detd.
tensimetrically and, at <10-4 torr, radiometrically by usmﬁ m,
14Eu, and '5Yh, resp. The sublimation of the dichlorides! P
proceeds congruently and their vapors contain:only monomeric
mols. Equations ure derived for calcg. temp. dependence of P, ! .
The values of P are given for SmCl2 at 650-1005, EuCl2 nt(

(r)

£20-853, and YbCl; at 665-1005°, v J
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9 155779 Jlen.  J[lapaenne nacoiwmenioro napa AMXA0D

A0B_camapus, esponis u urrepGus. Havun B. K, Jep-
Bounui A JI, baayen A B, Kpemnes B. A, EB-(.

- xroxmuymos B, U. Hu-r obw. n Heopran,  XMMin
um. H. C. Kypuaxosa AH CCCP. M., 1973. 28 ¢, mu,
P . OuGanorp. 21 nass. (Pykomuch men. 3 BUHUTH 26 Map- | |
Ta 1973 r., Ne 5688-73 Ilen.) ‘ b
S dysnonnet Meromom Kmyncena m HHTEpBale T-p

620—1005° u3Mepeno naBa. nacelu, napa = IIXJI0DIAOB |
camapus, esponust 1 nrtepCGus.. Tlpennoxenst yp-uus, omi-
CLIBAIOINe JNaBJ. HACHIU. Napa JNXNJOPHJOB B -HM3MepeH-
- HOM_TIHTEepBase TeMIepaTyp. - ‘Amor)e(b;epag'_(

x.{9?3k15. v ,@5
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“ =4 KKan/MOJb.

7 B905. TepmoaHHaMHKa napooGpa3oBaHus JAHXJOPH- .
nos Hekotopmx ~ P3M. Yepsonnnit A IL, Hab- |
wu B. K, Kpenes B. A. B cG. «CnnaBsl Pefik. MeT. C g
0COGBIMH  (H3.-XHM.  CBOICTBAMI. M., «Hayka», 1975,(‘
133—136 ‘ ;

Meronom Kiyacena ma Macc-CneKTpOMeTpe H3yucl npo- | .
Hecc Hcrnapems SmCls, EuCl,, YbCl, 11 oGMelnHbIC ra3oBhie |
p-umn EuCly  —Tima — Lil “ras.)+EuCl; (raz)= | .
—LnCl, (ra3.)+Eu (Ln=Nd,Dy, Tm). PaccunTanbl sHep- |
it aucconnat Dog SmMCly, EuCle, YbClz, NdCly, DyCls,
mCle coots, 2243, 2173, 2063, 2254, ZI9= '
+4, +4 xkajn/Monb. OtleHenbl 3Hepruif  AHCCOUHALLII
Dozga mClz, ‘HOC]z, ErClz COOTB. 224 +4, 2164, 213 i

M. B. Kopodos

—_— ..
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| 2B887. Tepmorpaduueckoe Hccle0Balile ;mx}lopuna\l
camapust. JTantes O M,Toplomxin B. ®.,Kyna-,

. FWn H. M, Bopounosn E. C. «K. neoprax. XHMHHY, |
1976, 21, Ne 10, 2616—2620 H

b Tpu usyuemt meronod JATA SmCle, monyuennoro soc--|

. .cranosaciiem SmCl; Bogopomom (¢=800—900°, 1‘=30—]
T /{./{ 132 uac.) u caMmapiieM (£=900° T=2 wyac.) o6HapyKeHO mO- |
I‘vf/ ’ JauMopd. TpeBpalleHHe, T-pa K-poro paBHa 768+4° (P=
)’ =0,95, f=41). T. na. SmCl, Haiigena pasHoit 858:1,5"0‘l

[I_f/ ., (P=0,95, f=2_0). [MTo nuomansM MHKOB Ha KPHBHIX nmp-{)
[?- /l/l/)n depeHuHanbOf 3aMHCH OTpe/eieHbl H3MeHeHHS SHTANbIHH !

/ npi  (dasoBex npespaumenuax SmCl, (xKan/Sxonb)-g
AHupesp=3,4+0,3, AHnn=3,4-£0,4. B ofoux ciyuasx nolg

BepHTEeJIbHBIC HHTEPBaJLl ykasanwl a1 P=0,95, f=7. !

I e -— _Pe3lome!

‘ Ll }/
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+)86: 25329¢ Thermal analysis of samarium dichloride. Laptey, °

). M.; Goryushkin, V. F.; Kulagin, N. M.; Vorontsov, E. S.

(Sib. Metall. Inst.,, Novokuznetsk, USSR). Zh. Neorg. Khim..

¢ 1976, 21(10), 2616-20 (Russ). During DTA studies of SmCly,:

-~ 7‘ prepd. by redn. of SmCls by H at 800-900° for 30-2 hr or by Sm’
/'f’l’ " at 900° for 2 hr, a polymorphic transformation was ohsd. at 768 ;
/ / £ 4° at 0.95 mm pressure. SmCl2 melts at 858 % 1.5°. The
enthalpy for the phase transformation is 3.4 £ 0.3 kcal/mole and .

A Hos , "@ Hfte thebeatof fusion is 3.4 £ 0. keal /mole. "~ T
N— » /7 -
- LEeTéE /

. | //2/%54’/&;4/.&/
271977 86 1Y .
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1 6345. Penrrcuorpa(puuecxoe HCC,

A€N0BaNHe nuXMOpPH-
A2 camapus, Actaxopg H. Janresn Co-

C,
powxun B, @, oK, HCOPrai. xuy

Pennenorpa(bxmecxu (Merog nopomxa)

(n3M.) 4,93, p (Bbu.) 4,76, Z=4,

’

2. 75 i/

bCly) R Hsyuen Smcl, -
i (CTpyKTYpuBIT THR P 2). Kpucraaau poweiy, 4 4,465, .
TLCLUELIE b 7389 % 8970 A p

!

i, 197,227 Ny g, |







0 G2
1_5;?7/4 - .. 1732 " Noayuenue KaCCHYCCKHX ~ XJOPHAOB™ ~ IBYXBa-" ‘
- . JICHTHLIX DEKO3eMENbHbIX 3/EMENTOB B pacTBope. Ros -
h% smanith Kurt Herstellung der klassischen Selte-
2 nerd (II]-chloride in L&sung. <Monatsh. Chem.», 1979, 110,
Ne 1, 109—114 (nem.; pes. aura.) =

\ "é ' B Gessoanoit mieptHoit (Ar) at™ochepe neiicTBieM Me-
2 Tanmd. Li wa p-pet SmCly mmi. EuCl; B a6e. Thi (so
< BCEX Cay4asix NpH CHHTe3aX B paGoTe mcmoab3osancst Thi,
- B 60 Mma K-porg Gcbr]no(p)-peuoElC—]‘l,S(lr;)Hacp‘ramma) noay- !
yeHH, cootB., SmCl, (I) u EuCl, . Ilpn xomHu. - e
p-pumocts 8 TRT I 1t Il pasna, coorB.,, 30 u 45 wmr II()a ‘

100 ma Thf. B cayuae YpCl. Boccranosmenie p aHaJsoruy, |
W/J’Cy ycnoBiax aano YbClg- Ii”f' 'iil

I). I Moxuo Takxke nony- ;
unth, aeiictsyst Ha p-p YbCl3-3Thf B Thf wmeranmuy, Li. ;
TIpu 25° p-pumocts YbCl, B Thf cocramaser 4,62 r YbCl, ‘
ua 100 ma Thi. C.C._Bepaonocos |

e Al 4
@ &
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(;/‘"@ éZ ‘12 §2rrrl‘(;.‘11y-;iem|‘é Knac;:.;-mecxnx x:xo-pmrxaz: :fhn‘yxna-']
e Z “ICHTHBIX peNKO3eMebHbIX SNICMEHTOB B pacTpope. Ros-]|
< . Smanith Kurt, Herstellung der Kklassischen Selte- -
C ;CM nerd (I1]-chloride in Losung. «Monatsh, Chem.», 1979, 110,
Ne 1, 109—114 (nem.; pes. aHrJ1.) '

'Z " B 6e3Boanoit HHepTHoit (Ar) aT™Mocdepe neficTaienm Me-
4 vy Tanmy. Li wa p-pur- SmCl; nan EuCl; B a6e. Thi (B0 -
¢ BCEX CAyuasX npH cuuTesax B paGoTe Hcnosmb3opases Thf, |
s

B 60 M1 K-poro 6b10 p-peHo 1—1,5 r HagTannua) nonxy-
gend, coors., SmCl, (1) g EuCl,- (11), Ilpu KOMH. T-pe,
p-pumoctb B.Thf I . g II PaBHa, cootB., 30 u 45 MI' Ha !
100 ma Thf. B cayyae YbCl, BOCCTaHOBJIeHHe B aHasorny,
Cee £ yerosHax hano YbClo-Thf (III). 111 MOXHO Takxe mony- |
4HTb, NefCTBYS Ha P-p YbCl3-3Thf B Thf Metasny, [,

Ilpu 25° p-pgmm-b YbCl, B Thf cocrasaser 4,62 r YbCl,

Ha 100 ma T ' —_— C.C.,Bepuonq_con\

21929 2,
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. 21 B442. Pemreuorpa(ﬁuqecxdé HCCIEJ0BAHHE BBICOKO-'
+“eMNepaTypHoii MoAudHKauMn AuxaopuAa camapus. Jlan =
teB JI. M, ActaxoBa M. C, «K. ncopram xummums,i
19[8_11, 26, Ne 6, 1693—1694
; POBCACHO pCHTTEHOrpagHY. H3YYCHHE BBICOKOT-PHOfT MO-.
/ Zé(fz’?l’ﬂf//’audnmauxm SmCly (nudpaxToMeTp ¢ BHICOKOT-pHO{ npit-'

; . craBkoit, AFe, T-pa xoMu. u 775—785° pasu. 6—8-;

Corz ‘f/"g/ 7 .10-5 rlla). Ycrauosneno, uto SmCl; xpucrasntuayercs b
KyOud. CHHrOHIH C mapaMerpoMm a 7,1496 A, p 3,996,

e e —H_JI. D,
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| 20B3029. Hu3akoremnepaTypHasi TenJ0OeMKOCTb M Tep-
MoAHHAMHYEeCKHe (YHKUHH PsAQ XJOPHAOB pEAKO3eMesb-
Hbix anementoB. Toamau II. M., TopGynos B. E, I‘o-l'
piomwkud B. @. «11 Bcec. KOH}. N0 KAJOPHMETPHH H XHM.'
TepmoauHaM., HoBocubupek, 17—19 uions, 1986. Tes. nok.
,4. 2». HosocuOupck, 1986, 153—154
Tennoemkocts CpSmCly (I), EuCly (II), YbCl, (1) u
YbCl; (IV) m3meperia MeTOMOM “aXnabaTHY. KANOPHMETPHH
B nitepsane 1-p 7—310 K. Uncrora B-B 99,9%. Pekomen-
: ‘JIOBaHH 3HaYcHHs TepMoAHHaMuy. d-umit npu 298,15 K, Cp
u S JIx/K moan, H (298,15) —H (0) Jx/moab: pas I
/ .84,6440,06; 132,24-0,1 u 18320415; 11 75,22+0,09,
121,2+0,3 u 14440420; III 75,74+0,07; 120,0£0,2
16380+15; 1V 101,4+-0,2; 163,5+0,6 u 21900+40. C, 1
npesbiiaer Cp 11 n 111 Beneacrsue Bkaaga LloTTku B MH-
tepane 40--300 K. __JI._A. Pesnnuxui
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16 B3024.  Huakoremneparyphas tenaoemkocts SmCl,.'
Taspuues K. C, Toamau H. M., TopGynos B. E., To--
piowknn B. @, QK. dus, xmvum», 1987, 61, Ne 4, 1129—
1132 .

Merozost axmabaTHu. KaJOPHMCTPHH H3MepeHa TemJo-
emrocts SmCl; B nutepsane 6—300 K. 3navenus tepmo- |
JETAMHY. G-UHil NpH CTaHA. YCJAOBHAX cocTapuan: C,°=
=84,64+0,1; @°=70,73+0,1; S°=132,240,2" O:xk/K-
*moab; H° (298.156 K)—H° (0)=18320£20 [x/Moab. ;
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8 E315  Huskoremneparypuass tennoemkocts  SmCl,!
Faspunues K. C.,, Toamay H. II., Top6ynos B. E, To-
piomknn B. @, K. ¢us. xuvumn», 1987, 61, Ne 4, 1129—
1132 '

TennoemkocTs oGpasua SmCl, ncenenobana B HHTepBase
6—30 K Meronmom axmnabaThu. KanopuMmerpuu, Ilomyyenst
3HQYCHHS TCPMOAMHAMHY. (-WHI NPH CTaHAAPTHHIX YCJO-

[) BHSAX. ) . _.._ ___ Pesoxe
1
/f /

0 [98% 18, v ®
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1957

106: 221333v . Low-temperature heat capacity of samanum
dxchlondc Gavrichev, K. S;; Tolman, P. I; Gorbunov, V. E;;
Gor-ushkin, V. F. (Inst Obshch. Neorg Khim., Moscow, USSR)i
Zh. Fiz. Khim. 1987, 61(4), 1129-32 (Russ). The heat capacity of
SmCl; was measured calonmetncally at 6-300 K. Std. thermodn !
functions were derived. _
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!) 7B3040. Duranbnua o6pa3loBaHMs AMXNOPHAA CaMapus
_/l'opKnuKnH B. ®., MowesHesa A. WM., !Moacesanos B. M’.!

//¥. du3. xumuu . —1992 .—66 N2 127 —C. 3391—3393
.—Pyc. ‘ .

UamepenHa IDAC TBepaodasHbiX ranbBaHMA.. 3nememoa:
(—)Sm| SmCl, || BaCl; || MgCl;| Mg(+) u (—)Sr| SrCl, || BaCl, ||

|| SmCl;| Sm(+). Skcnepum. paHHbie obpaboranst no 11l 3a-

KOHYy TEPMOAWHAMMKM C NPUBNEYEHMEM NHUT. 3HAYeHHH Tep-

) '"MOAMHAMMY, X-K YUACTHMKOB 3. A. c.-obpasyrowmx p-umn.

[A#}) MonyueHo 3Hayenue 3HTanbnuu obpasosanmn AH® (SmCly, K,
; 298,15 K)=—798,42,8'k [l » mons ~ . e—

| ©
X. 1995 1y & -
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"119: 81366z Heat of formation of samarium dichloride. Gar=,
yvushkin, V. F.; Poshevneva, A L: Pedevalov, VO P, o3:5 Metal,
Inst., Russial. Zh. Fis K=, 1992, 3, 3391-3 (Russ).!
Emf. measurements with galvanic cells with solid electroiyies were'
used to det. (he‘}ber_;;‘.@n.'Q[»{gr;_;_a_‘.i_grﬁ_!‘.a:sc:’erlszics o8 SmCle |
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F: SmC12
P: 1 i
13B379. TepMomuHammMka MCHapeHus guxjopuna camapus /-
XacaHuuH M. B., IlorpeOGHoit A. M., Kyaun JI. C., Ky3HeuLOB
A. 0., ByrmMan M. ¢. // Bcepoc. KOHd. MON. YYEHHX:
"CospeM. npoOyi. TeOp. M 3Kcnepum. xumu", Caparos, 25-26
nioHa, 1997: Tes. poki. - Caparos,

‘\




F: SmCl2 !
P: 1 I
2352412. O MaTHUTHOM noBemeHuu SmCl[2]. Zum magnetischen .
verhalten von SmCl{2) / Rudolph M., Urland W. // Z.i
anorg. und allg. Chem. - 1997. 623, 9. - C. 1349-1351. -
HeM.; pe3. AHIII. :
MecTo xpaHeHusa TIIHTB Poccun
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130 177 1w The ral and ionic mp nts of s tux' ted -
fmnumdhlnd hhrm hm al characteris- |

(46) | @g Joot, Iy ()
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tics of gaseous molecules and ions. Khasanshin, I. V.; Pogrebnoi, !
A.M.; Kudin, L. S.; Kuznetsov, A. Yu.; Butman, M. F. (Ivanovo State
Academy of Chemical Technology, Ivanovo, Russia 153460). High Temp.
1998, 36(5), 687-694 (Eng), MAIK Nauka/Interperiodica Publishing.
High-temp. mass spectrometry is used to investigate the compn. of satd.
vapor of samarium dichloride in the temp. range of 1037-1303 K. SmCl, i
mols. provide the dominant component of vapor. Small amts. of SmCl,
mols. are also detected. The pressure of satd. vapor of samarium dichlo-
ride is detd. The second and third laws of thermodn. are applicd to det.
the enthalpy of sublimation of samarium dichloride A,H(SmCl,, 298 K)
= 341 £ 8 kJ/mol. The enthalpy of formation of gascous mol. of SmCl,
AHASmCly, g, 298 K) = —462 * 8 kd/mol is caled. The ionic component
of equil. vapor is studied for the first time, which is represented by pos.
and neg. ions such as Sm*, SmCI*, Sm,Cl,*, Sm,Cl;*, Sm,Cl,*, Smj-
Cls*, Cl-, SmCl3~, SmCl4~, Sm,Clg~, and Sm,Cl;~. The equil. consts.
of ion—ion and ion—mol. reactions are measured, and the enthalpy of |
reactions and enthalpy of formation of recorded ions are caled. by the !
third law of thermodn. The values of electron affinity are estd. for SmCl,
mols. and SmCl, radical, which are resp. equal to 2.5 + 0.2 and 5.1 + |
1.0eV. 5
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