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The pseudobinary systems ACI/CeC13 (A = Na-Cs) were reinvestigated by means of DTA. 
The following compounds were found and identified through their X-ray patterns (primarily 

detected compounds in italics): NaCel.67C16; K3CeCI6, K2CeCI~, KCel.67C16; 
Rb3CeCIr, Rb2CeCI~, RbCe2Cl7 ; Cs3CeCI6, Cs2CeCIs, CsCe2CI 7. The compounds A2CeCI~ 
crystallize with the K2PrCI 5 structure. The high-temperature modifications of the compounds 
A3CeCI 6 have the cubic elpasolite structure. The hexagonal unit cell of KCel.67C16 is related to 

the CeCl 3 structure: 0.33 Ce 3+ are substituted by one K +. The structure of Csfe2Cl 7 can be 
described with a hexagonal subcell Z = 4, a = 9.72 and c = 14.94 A; however, small 
superstructure reflexions reduce the symmetry. 

The thermodynamic functions for the reactions 

nACI+CeCI 3 = A.CeCI,+3 (A = K, Rb) 

were determined by means of e.m.f, measurements. 
Measurements of the e.m.f. E vs. T yielded the Gibbs enthalpies AG'. The temperature- 

dependence was found to be linear. 
The most important result is the formation of the elpasolites (A3CeCI6) and ACe2CIv. 

Our method of obtaining thermodynamic functions for the formation of ternary 
chlorides in a galvanic cell with solid electrolytes [1] can be applied for tervalent 
metals, too. The first investigation in this field dealt with the systems ACIT"LaC13 [2]. 
We then found that it was necessary to reinvestigate the phase diagrams, too, using 
differential thermal analysis (DTA). The main results were: the most stable 
compounds in the systems with K, Rb, Cs are the 2 : 1 compounds A2LaC15 ; with 
Rb and Cs the compounds A3LaC16 and ALa2CI 7 exist, which are stable at higher 
temperatures; with Na and K the compounds ALal.67CI 6 exist, the structures of 
which are related to the LaCI 3 lattice. 

This paper reports investigations on ternary chlorides in the systems ACI/CeC13 
(A = Na-Cs). (A short communication on the system KCI/CeCI 3 has,already been 

* Presented as a poster at the 8th ICTA, Bratislava, 1985. 
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1310 SEIFERT et al.: THERMOCHEMICAL STUDIES 

given elsewhere [3].) In addition to the elucidation of the phase diagrams, the crystal 
structures of the compounds were determined. By means of solution calorimetry 
and e.m.f, measurements, the thermodynamic functions of the ternary chlorides 
were measured, too; the results are compared with those for the LaC13 systems. 

E x p e r i m e n t a ;  

Material preparation 

Anhydrous CeCI3 was prepared from CeCI3" xH20, treated in a vacuum oven at 
60 ~ by heating in an HCI stream for one day, the temperature being slowly raised 
from 100 ~ to melting, with subsequent cooling in an Ar stream. The hydrate was 
obtained from a solution of Ce20 3 (p.a., Merck Co.) in hydrochloric acid. The 
alkali metal chlorides (Merck, p.a.) were dried in an HCI stream at 500 ~ The double 
chlorides were obtained by melting appropriate mixtures in vacuum-sealed quartz 
ampoules using a gas flame. The melt was homogenized by shaking, and solidified 
by rapid cooling. 

Differential thermal analysis ( DTA ) 

The home-built DTA device was described previously [4]. The samples (~  0.5 g) 
were prepared in the same way as described for the double chlorides. The solids thus 
obtained were sufficiently homogeneous for the measurement of heating curves or 
for annealing experiments. Thermal effects could be detected down to 0.2 J for the 
generally used heating rate of 2 deg. min-1 

Solution calorimetry 

The apparatus used was a home-built isoperibolic calorimeter [5] with a volume 
of 1.3 1. Samples of 3-6 g yielded virtually ideal solutions (dissolution ratio 
1 : 3500 mol). From the enthalpies of solution, A H1, the reaction enthalpies, A H r, 
were calculated from: 

AH~9a = {dn~gs(feCl3) + n AH~gs(ACI)}- dn1298(mnfefln+ 3) 

Each AH t was measured at least three times; the alkali metal chlorides were 
dissolved in a solution of CeC13 of appropriate concentration. 

X-ray techniques 

Powder patterns at room temperature were taken with a Philips PW 1050/25 
goniometer equipped with a proportional counter and a vacuum attachment. 

J. Thermal Anal. 31, 1986 
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During exposure (Cu-K~ radiation), the samples were under a He atmosphere. An 
Enraf-Nonius-553 Simon-Guinier camera was used for photographs at 
continuously varying temperatures. The samples were encapsulated in quartz tubes 
0.3 mm in diameter. For the determination of cell dimensions, some AI20 3 was 
added to the samples as an internal standard; the calculations were performed with 
the least-squares computer program of Warczewski [6] for the various 
temperatures. 

E.m.f. measurements 

A detailed description of the galvanic cell is given elsewhere [1]. For the 
formation of the Ce-richest compound the set-up of the cell was: 

(C + C12)/AC1/A +-conducting diaphragrn/CeC13( + A~CeCI~.+ 3)/(C + C12). 

The solid electrolytes (compressed disks) were separated by a sintered disk of an 
A+-conducting glass powder prepared according to a formula developed by 
Ostvold [7]; for Cs § no suitable material could be found until recently. Two 
samples were measured for each compound, the temperature being varied stepwise 
in at least two temperature cycles. The collected e.m.f./T values were subjected to 
linear regression analysis, because the temperature-dependence of the e.m.f, proved 
to be linear down to ,,- 300 ~ The upper limit was given by the temperature of the 
lowest adjacent eutectic. No measurements were performed for the mixed crystal 
region in the system NaC1/CeC13; for the dependence of the e.m.f.'s on the 
composition, coulometric titration is a more convenient method. 

The phase diagrams 

Figure 1 illustrates the results of the DTA investigations on the systems 
ACI/CeCI 3 with A = Cs, Rb, K, Na, including all the characteristic data taken 
from the heating curves. The melting point for CeCI3 was found at 831 ~ All DTA 
findings were confirmed by X-ray patterns, if necessary the dynamic high- 
temperature technique being used~ 

Previous investigations by Morosov [8] demonstrated two compounds (K3CeC16 
and K2CeCIs) in the system KCI/CeCIa, and one congruently melting double 
chloride, Cs3CeCIr, with a transition point in the solid state in the system 
CsC1/CeCI3. Novikov and Baer [9] reported two additional compounds, KCe3CIIo 
and KaCe2C19, in the potassium system. Thus, our results require the following 
corrections: (1)K3Cr and a new compound, KCel.67C16, exist at'higher 
temperature; a 3 : 1 compound does not exist. (2) In the system CsCI/CeCI 3 two 
additional compounds, Cs2CeCls and CsCe2CIT, were found. 

6* J. Thermal Anal. 31, 1986 
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Crystal structures 

The results of X-ray measurements on crystal powders, together with the results 
of Meyer [10] for some compounds A~CeC15, are summarized in Table 1. 

The compounds A3CeCI 6 have high-temperature modifications, crystallizing in 
the cubic elpasolite type. The only compound of this composition stable at room 
temperature is Cs3CeCI 6. Its powder pattern could be indexed with a monoclinic 
cell in relation to the structure of K3MoCI 6. The transformation temperature is 
401 ~ . 

The compounds Kt;e1.671.J16 and NaCel.67CI 6 have hexagonal unit cells which 

J. Thermal Anal. 31, 1986 
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Table 1 Unit cell parameters for cerium double chlorides in A 

1313' 

Compound Space group a b c 

H-Cs3CeCI 6 Fm3m 11.834(4) - -  - -  - -  
D-Cs3CeCI 6 P21/C 14.129(3) 8.292(2) 13.340(3) 108.00(2) 
Rb3CeC16 Fm3m 11.448(2) - -  - -  - -  
K3CeCI 6 (830 K) Fm3m 11.241(2) - -  - -  - -  
Cs2CeCI 5 Pnma 13.762(3) 9.208(2) 8.548(2) - -  
Rb2Cr [10] Prima 13.122(3) 8 .985(2)  8.195(2) - -  
K2CeCIs [10] Pnma 12.717(3) 8 .815(2)  8.022(2) - -  
CsCe2CI7 ~. hexagon, pseu- 9.72 - -  14.94 - -  

RbCe2CI~I doceUs (Z = 4) 9.58 - -  14.65 - -  
KCel.67Cl 6 P63/m 7.839(2) - -  4.256(1) - -  
NaCel.67Ct 6 P63/m 7.559(2) - -  4.319(t) 

a re  re la ted  to  the  C e C I  3 s t ruc tu re :  o n e - t h i r d  o f  the  Ce  3 + sites a r e  o c c u p i e d  by K + 

ions,  t w o - t h i r d s  o f  the  K + ions  o c c u p y  the  p o s i t i o n s  2b:  0, 0, 0;  0, 0, 1/2 o f  the  space  

g r o u p  176-P63 /m.  ( F o r  the  a n a l o g o u s  c o m p o u n d  K L a l . 6 7 C I 6 ,  a s ingle-crys ta l  

i nves t i ga t i on  g a v e  a re l iabi l i ty  va lue  R = 0.085 wi th  a s ta t i s t ica l  o c c u p a t i o n  m o d e l  
[2].) 

T h e  c o m p o u n d s  A C e 2 C I  7 h a v e  a c o m p h c a t e d  m o n o c l i n i c  la t t ice  wi th  Z = 12 

f o r m u l a  uni ts  p e r  cel l ;  the  s t ronges t  ref lect ions ,  h o w e v e r ,  can  be  desc r ibed  by a 

h e x a g o n a l  un i t  cell  w i th  Z = 4.  

Solution calorimetry 

T h e  so lu t i on  e n t h a l p y  fo r  C e C I  a was  f o u n d  to  be  - 138.9(8) k J .  m o l -  1. Th i s  is in 

g o o d  a g r e e m e n t  w i th  va lues  f r o m  the  l i t e ra ture ,  wh ich  r ange  f r o m -  136.8 to  

Table 2 Solution enthalpies AH l and related enthalpy values [kJ-mol-1] 

Compound 3H~9 s A/aft298 z~H~98 

C%Cr - 58.4(7) -26.0 + 9.9 
(Cs3CeCI 6 [12]) - 54.4(14) - 32.8 - -  
Cs2CeCl5 - 66.8(6) -35.9 - 16.9 
1/2 CsCe2CI 7 - 121.5(8) - 8.4 4- 0.6 

Rb2CeCI~ - 65.1(8) - 37.9 - 36.0 
1/2 RbCe2C17 - 128.2(6) - 1.9 + 7.6 

K2CeCI~ - 75,8(10) -27.3 -22.3 
K0.6CeC!3.6 -123.2(8) - 5:0 + 3.2 

A H ' =  reaction enthalpies from ACI+CeC13; AH~= synproportionation enthalpies from the 
neighbour compounds. 

J. Thermal Anal. 31. 1986 
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-144.0 kJ.mol-1.  (A good compilation is given in [11].) The enthalpies for 
dissolution of  the alkali metal chlorides in CeCI 3 solutions are (in kJ. mol-  1): for 
CsCI = 18.1(2); RbCI = 17.6(2); KCI = 17.9(1). The measured values for the 
compounds existing at room temperature are compiled in Table 2. 

A H  ~ values for 'K3CeCI 6' are also given in the literature: - 59.3 kJ-mol-  1 [12] 
and -60.7  kJ .mol  "1 [9]. However, this compound doe~ not exist at room 
temperature, but is a mixture of  (KCI+K2CeCls). Our values for it yield a 
' A H  l' = ( - 7 5 . 8 +  17.9) = -57 .9  LI .mol -L  

E.m.f.  measurements 

The e.m.f, values were measured for the formation of the compounds from ACI 
(with A = K, Rb) and the neighbouring CeCl3-richer compound. Regression 
analysis gave plots like that in Fig. 2 for the reaction RbCI+ 
Rb2CeCI5 = Rb3CeCI6. From the mean of the regression coefficients from two 
samples, the thermodynamic functions AG -t, A H  s and A S  J' were calculated. By 
means of thermodynamic cycles, these tunctions were transformed to those for the 
reactions n AC1 + CeCI 3 = A,CeC1, + a, denoted as ziG', A l l "  and AS' .  In Table 3 
the energy values AG'29a, AHr29s and - ( T .  S')298 are compiled in the first three 
columns. 

S k ~ .  O. 63987 - 
lnle'cept -/.07.15335 

['each eb.~ p~nt O. 59867 
.Sto.ndard devialion of ~the slope 0.00488 t 

' L  ~,the intercept 3. 32611 I 
" ~  

630 650 670 690 710 730" 
Ternpero~ure ,K 

Fig. 2 Computer plot e.m.f, vs. T for Rb3CeCI6 
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go.6CeCl3.6 : Reac t ion  0.6 KCI  + CeC13 = Ko.6CeCl3. 6 Samples :  80 and  90 mol  % 

CeCl3e .m. f . ,mV = 84.71 + 0.1573- T, deg d G ~ , k J ' m o 1 - 1  = - 4 . 9 - 0 . 0 0 9 1  �9 T, deg 

(Dev ia t i ons '  AG: = 4-0.4 kJ.mol-~).AH: = 4-0.1 k J . m o 1 - 1  AS: = 4-0.2 

J" d e g -  1. m o l -  1) 

K2CeCI s : Reac t ion  1.4 KCI  + K o . 6 C e C 1 3 .  6 = K2CeCI s Samples :  50 and  60 mol  % 

CeCl3e .m. f . ,mV = 178.87 + 0.0214" T, deg A G ~ , k J ' m o 1 - 1  = - 2 4 . 2 4 ) . 0 0 2 9 .  T, 
deg (Devia t ions :  AG: = 4-0.3 k J - m o l - ~ ;  AH: = 4-0.1 k J . m o l - 1 ;  AS: = 0.2 J 

d e g -  1. mol  - l) 

Table 3 Energies of the formation from AC1 and CeCl 3 at 298 K and free enthalpies of 
synpropor t iona t ion  AG~9 s [kJ.  mol- 1] 

AH"  AG" = 0 
C o m p o u n d  AG" AH"  - ( T .  AS ' )  A G  �9 

(calorim.)  at  T [K] 

Ko.6CeCI3.6 - 7.6 - 4.9 - 2.7 - 5.0 + 2.2 691 

KzCeCI 5 - 3 2 . 7  - 2 9 . 1  - 3.6 - 2 7 . 3  - 2 5 . 1  - -  

K3CeCI 6 + 1.0 +24 . 8  +23 . 8  - -  +3 3 .7  794 

Rbo.sCeC13, ~ - 6,6 - 2.0 - 4~6 - 1.9 + 3.5 561 

Rb2CeCI ~ - 3 4 . 6  - 3 7 . 4  + 2.8 - 3 7 . 9  - 4 9 . 8  - -  

RbaCeCI  6 +19 .8  + 0.8 - 2 0 . 7  - -  +2 0 .3  636 

K3CeCI 6" React io~ K C I +  K2CeCI s = KaCeCI  6 Two samples  with 30 mol  % 

CeC13e.m.f., mV = 559 .3+ 0.7041 �9 T, deg AG:,kJ'mo1-1 = +53 .94) .0679-  T, 

deg (Devia t ion:  AG: = 4-0.6 k J - m o l - 1 ;  AH: = 4-5 k J . m o l - 1 ;  AS: = 4-1 
J .  d e g -  1. m o l -  1) 

Rbo.sCeCl3.5: React ion  0.5 R b C I + C e C I  3 = Rbo.sCeCl3. s Samples :  70 and  

95 tool  % CeCI  3 e .m . f . ,  m V  = 4 1 . 5 + 0 . 3 2 1 3 -  T, deg  AG:, 
k J . m o l  -~ = - 2 . 0 4 ) . 0 1 5 5 . T ,  deg (Devia t ions :  AG: = + 0 . 4  k J . m o l - 1 ;  

AH: = 4-0.3 k J ' m o l - I ;  AS y = 4-0.5 J . d e g - ~ - m o l - 1 )  

Rb2CeCI 5" React ion  1.5 R b C I + R b o . I C e C I 3 .  5 = Rb2CeC15 Samples :  45 and 60 

mol  % CeCI3 e.m.f . ,  mV = 244 .74) .0412 .  T, deg  AGS, kJ"  mo1-1  = - 3 5 . 4  + 

0.0060"T, deg (Devia t ions :  AG y = 4-0.8 k J ' m o l - l ;  AH: = 4-0.4 k J . m o l - 1 ;  

AS: = +0 .5  J - d e g - l ' m o l  x) 

Rb3C~,.CI 6" React ion  R b C I + R b g C e C l s  = Rb3CeC16 Samples :  2 •  mol  % 
CeCI 3 e.m.f., mV = - 395.6 + 0.6229'  T, deg AG:, kJ" m o l -  1 = + 38.24).0601 �9 T, 

deg (Devia t ions :  AG:= 4-I k J ' m o l - l ;  AH : =  4-1 k J . m o l - 1 ;  AS:= 4-I 
J .  d e g -  1. tool - 1) 

J. Thermal  Anal.  31, 1986 
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Fig. 3 V e g a r d ' s  l ines for  NaLnl .67C16  (Ln  = La ,  Ce). l ,  �9 = Ce,  [3,  O = L a  

From the A G  s values in Table 3, it can be seen that only the chlorides with the 
formula A2CeCI5 are stable at room temperature. From the condition A G  ~ = 0, the 
thermodynamically correct temperatures of  formation can be calculated for these 
compounds; they are given in the last column. They differ considerably from the 
temperatures found from the DTA heating curves (HC) and cooling curves (CC). 
This is behaviour common for reconstructive phase transitions characterized by 
motion of  the ions over large distances: 

Temperatures of  formation for: 

KaCeCIr: 521~ from HC: 534~ from CC: 516 ~ 
Rb3CeC16: 363~ from HC: 378~ from CC: - -  

For KCe1.67C16 the formation temperature from e.m.f, measurements is 418 ~ 
Here, an endothermic effect could be found at 464 ~ only after annealing of  the 
compound for 4 weeks at 4020 ~ For  RbCe0.sCl3. 5 the situation is still more extreme: 
the decomposition occurred only after annealing the compound at 150 ~ together 
with approx. 0.1% water as catalyst for 3 months; then, in a heating curve the 
temperature of  recombination was found to be 333 ~ compared with 288 ~ calculated 
from the temperature-dependence of A G  s. 

Discussion 

The results of  our investigations indicated that in the systems of CeC1 a with KC1, 
RbCI and CsCI only compounds of  the composition A2CeC15 are stable at room 
temperature. For the other compounds the energies of  synproportionation, A G  ~ 

and/or A H  s, are positive at 298 K. The same situation was found for the double 

J. Thermal Anal. 31, 1986 
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chlorides of lanthanum (with the exception of CsCe2CIT). This behaviour ought to 
be due to the structure of the 2:1 compounds [10]: a hexagonal arrangement of 
chains of edge-connected (CeC17)-polyhedra; the molar volume is somewhat 
smaller than the sum of the volumes (2CsCI + CeC13), e.g. 145.5 cln 3 as compared 
with 147.2 cm 3 for Rb2CeCI 5. 

The compound KCet.67C16 = K3CesClts and the mixed crystals of NaC1 with 
CeCI 3 up to Na3CesClls can be derived from the structure of CeCI 3 [13]: A 
hexagonal, closest-packed CI- structure is distorted in such a way that each Ce 3 + 
ion is bonded to nine CI- ions by occupying triangular holes in a layer. In 
K3CesCla s one Ce a+ is substituted by a K + ion; the two other K + ions occupy the 
octahedral holes of the hexagonal CI- packing. Because the ionic radii of Na + 
(1.02 A) and Ce a+ (1.03/~) are very similar, a range of mixed crystals exists 
between CeCI3 and Na3CesCI~ s. As Fig. 3 demonstrMcs, only in the c direction is a 
widening of the lattice to be found. The features of the structures of CsCe2C17 and 
RbCe2CI7 are still unknown. The elpasolites A3CeC16 consist of isolated (CeC16)- 
octahedra. A considerable widening of the lattice exists for Rb3CeC16 from Vm 
(3RbCI + CeCI3) = 189.5 cm a to V,, (Rb3CeCI6) = 225.8 cm 3. The loss of lattice 
energy caused by this swelling is compensated by a large gain in entropy, which 
allows the compounds to be stable above the formation temperatures. We have 
found an analogous increase ofentr0py in other cases [14] where compounds with 
isolated polyhedra are formed from binary parent compounds with connected 
polyhedra; the gain of entropy is correlated with a gain in the number of'degrees of 
freedom' in the solid arrangements. 

This work was supported by the Deutsche Forschungsgemeinschaft and the Fonds der Chemischen 
lndustrie. 
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Zmammenfassmg - -  Die pseudobin/iren Systeme ACI/CeCI a (A = Na-Cs) wurden mittels 
Differenzthermoanalyse (DTA) neu untersucht. Folgende Verbindungen wurden gefunden und durch 
ihre R6ntgenbeugungsmuster charakterisiert (erstmalig nachgewiesene Verbindungen sind 
kursiv): 

NaCe t.~TCI6 ; K~CeCI~, K ~CeCI~, KCe~.67C16; RbaCeCI6, RbzCeCl~, RbCezCl7 ; Cs3CeC16, 
Cs~CeCls, CsCezCIT. Die Verbindungen AzCeC1 s kristallisieren im KzPrCl :Typ.  Die 
Hochtemperaturmodifikationen der Verbindungen AaCeCI6 liegen in der kubischen Elpasolith- 
Struktur vor. Die hexagonale Elementarzelle des KCet.67CI 6 ist mit der CeCla-Struktur verwandt: 
0,33 Ce a + sind durch ein K + ersetzt. Die Struktur des CsCe~CI7 kann mit einer hexagonalen Pseudozelle 
beschrieben werden: a = 9,72; c = 14,94 A; Z = 4; schwache Oberstrukturreflexe reduzieren jedoch 
die Symmetrie. Die thermodynamischen Funktionen fiir die Reaktionen: 

n A.CI+CeCI 3 = A,CeCI,+a (A = K, Rb) 

wurden durch EMK-Messungen bestimmt. Messungen tier Abh/ingigkeit von e. m. f. E gegen T ergaben 

die Gibbs-Enthalpien AG'. Es wurde eine lineare Temperaturabh/ingigkeit gefunden. Als wichtigstes 
Resultat ist die Bildung von Elpasoliten (AaCeC16) und von Verbindungen (ACe2CI7) anzusehen. 

Pe31oMe - -  C IlOMOmblo ]~TA SaoBb I~ccae~oBan~ rtceago6anapmae CHCTeMI,I ACI/CeCI3, rae A - -  
pa~ tue~oqabxx MeTa.rbqOB OT uaTPH~ ~o iIe3Ha. PeHTFeHO-CTpyKTypHLIM aaaa~30M 
ajlenrnt~atalpoaanu cae~ymtuae COr (anepaue I~//eHTH~HlUtpOBaHHble COeaHHeHHII 
noasepxnyru):  NaCe t,6 7C16 ; KaCeCI6, K2CeCIs, KCe l.6 7CI6 ; Rb aCeCI6, Rb2CeC15, RbCe 2CI T ; 
CsaCeCI6, CszCeCls a CsCe2CI 7. Coe~aaeaaa AzCeCI 5 KpHCTa~.rlIt3ytOTC~ICO cTpygTypo~ KzPrCI ~ . 
BucororeMneparypaue Mo~a~arauaa coeaaaenafi A3CeCI 6 nMelOT ry6aqec~y~o CTpygTypy 
aarlacoJ1nTa. ~)~teMeaTaplta~l JinefiKa reKcarona.abHo~ peII/eTKH g C e  t .67C16 HMCeT cTpygTypy CeCI3, B 
rOTOpO,~ 0,33 Ce 3 + aoaa 3a~emenu O,altaM aOUOM xaaas. CTpyrTypa CsCe2C17 MO~geT 6blTh onacaHa 
rexcaronaJlbHOfi noapemexxofi c napaueTpaMa asefixa a = 9,72/~, c = 14,94/~ n Z = 4. Oaaazo, 
ae6oabmxe CllepXCTpyrTyputaC pedpaexcal4 nonaxaloT CHMMeTpMm. TepMojlrlHaMrl'/ecKl, le ~yagttnx 
peattm~ n ACI + CeC13 = A, CeC1, + 3 (A = K, Rb) 6u_a~. onpeaeaeabx c NOMOIEthiO aauepeaa~ a. a. c. 
I/I3MepeHHg 3. ~. C. E lloKa3a2tll 2IHHr 3anHCrlMOCTb OT TeMllepaTypbl, aaaaa 3HaqenHg 3HTadlblIHH 

Fa66ca AG'. BRXHbIM pe3yJlbTaTOM nposeaennoro HCC31eROBRHHR ~IB.q~IeTCR Roga3aTe~lbCTnO 
o6paaoaaaaa ~naco~IRTOa u ACe2CI 7. 
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