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The paper presents a discussion oj a structural model oj highly dilute 
solutions oj CaO . MgO . 2 SiO2 in 2 CaO . MgO . 2 SiO2. The melt 
oj pure C2MS2 probably comprises mainly pyrosilicate anions besides 
the Cai+ and Mgi+ cations. When liquid CMS2 is added to C2MS2 
melt the [(SiO3)2-Jp metasilicate chains are split into type 
[(SiiO6)u . O]<4u+2>-. The weight oj the dissociated chains was deter­
mined: 

a) from the Le Ohatelier-Sreder relation between equilibrium
concentration (activity), equilibrium temperature and heat •oj Jusion 
oj a¾ermanite. The value oj D.Hrus,A,theor (O, Teq{O,O)), calculated 
by means oj the equation using the formal ''fo1·mula" weight oj 
diopside, amounted to 502 kJ . mol-1

• Substitution oj the corrected 
mole Jractions with about jour-fold molar weight oj diopside yielded 
the value D.Hrus, A, theor (O, Te4(0,0)) = 125,5 kj mol-1, which is practi­
cally identical with the experimental value oj 123.9 ± 5.5 kJ mol-1 [4]. 
The standm·d deviation was estimated at ± 1 O % as usual in this type oj 
calculations. The agreement between the two values was not affected by the 
introduction oj the assu,mption according to which solid solutions oj CMS2 
are formed in C2MS2 at a concentration oj CMS2 y � 0.05; 

b) from the course oj isothermic dependence oj C2MS2- activity
on concentration. 

INTRODUCTION 

Knowledge of the thermodynamic properties of the system C2MS2-CMS2, 
supplemented with the results of spectroscopic measurements, permits 
to construct a tentative structural model of melts in the system. The relation 
between the melt structure and thermodynamic properties may be inter­
preted relatively simply in the region of limit concentrations of the solutions 
of the components, i.e. close to the fusion temperatures of the pure compo­
nents. In the present study the authors pay attention to highly dilute 
solutions of CMS2 in C2MS2. The symbols employed in the present paper 
are identical with those used in [l]. 

The IR spectra of glasses obtained by quenching the molten akermanite 
indicate that the C2MS2 melt probably comprises mainly pyrosilicate anions 
[Siz07J6- besides the Ca2+ and Mg2+ cations (in a 2 : I ratio ). In addition 
to these particles the glasses were found spectroscopically to contain silicate 
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chains with the number of members r > 2, arising by association of pyro­
silicate anions [2). Orthosilicate ions [Si04J4- or free oxygen ions 02- may
obviously be likewise in equilibrium with the ions mentioned above. 

When liquid CaMg(Si03)2 is added into the Ca2Mg(Si207) melt the con­
centrations of the individua! cations remain virtually unchanged. However,
the metasilicate [(Si03)2-]p chains are mixed with the pyrosilicate groups
while the original long chains of silicate tetrahedra are split. 

The mass of the dissociated "metasilicate" anions was determined in the
following two ways: 

a) from the relation between the heat of fusion of akermanite at the fusion
temperature of 1727 K and the concentration and temperature values
of systems exhibiting equilibrium co-existence of phases ( cryoscopic principle);

b) from the course of isothermic dependence of C2MS2 activity on con­
centration (i.e. from the deviation from the Raoult law). 

The phase diagram of the system C2MS2-CMS2 [3) indicates that within
the concentration range of 93.1 to 100 mole % of CMS2 akermanite solid
solutions are formed in diopside. On the other hand, in a solid solution with
a high akermanite concentration (e.g. according to [4]) there is less then
5 % by wt. of diopside at 1623 K. The possibility of formation of solid
solutions containing 1, 3 and 5 mole % of diopside is considered in the present
study. 

THE "METASILICATE" ANION MASS CALCULATION 
BY MEANS OF THE LE CHATELIER-ŠREDER EQUATION 

The relationship between equilibrium activity, equilibrium temperature
and fusion enthalpy of a component is described under constant pressure
by the Le Chatelier-Šreder equation which has the following form for the
region containing solid solutions 

d [in aA,1(Teq(x, y))
]aA,a(Teq(X, y)) 

dT
6-Hrus,A(Teq{0,0))

RT;
q(0,0) (1)

In the case of highly dilute solutions both activity coefficients of the
solvent A (C2MS2) in the two phases are approximately equal to unity,
concentrations may therefore be substituted into (1) instead of the activities.
When expressing the concentration in the system by mole fraction of meta­
silicate (in liquid phase x, in solid phase y), equation (1) can be written in
the form

Id [in 1 - x(Teq(x, y))
] l 

lim 1 - y(Teq(X, y)) = -[
dx(Teq(x,y)) _

(:>:➔O, 1J-+0) dT dT 
_ dy(Teq(X, y))

]- 6-Hrus,A(Teq(0,0)) (2)dT - RT;q(0,0) •
The equilibrium concentration of C2MS2 along the "liquidus" line was
expressed as a function of equilibrium temperature in the approximate form
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l - x(Teq} = -1.98 X 104 + 3.51 X 101Teq -
- 2.07 X I0-2T;q + 4.08 X I0-6T:q . (3)
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When substituting for 1 - x(Teq) from (3) into (2) the akermanite fusion
enthalpy may be calculated when neglecting formation of diopside solid
solutions in. akermanite (y = O): 

2 
dx( (T eq(0,O)) LiHrus,A,theor(Teq(0,0)) = -RT0q(0,0) dT =

= RT:q(0,0) d [(l-��eq(O,O))] = (502 ± 50) kJ. mol-1. (4) 

The standard deviation estimate o = ±50 kJ mole-1 was determined as a 10 %
value of the calculated quantity on the basis of experience gained in calcula­
tions of similar type. The calculated value of LiHrus,A,theor is in disagreement
with the measured value of (123.9 ± 5.5) kJ mole-1 [4] because of the use of 
formal "formula" weights of the components regardless of the structure of
the particles present in the melt. 

The long [(SiO3)2-Jp metasilicate anions are probably subject to the
greatest changes during the formation of the mixture in question which 
contains mostly C2MS2 . Let us assume that these ions may dissociate into 
[(SizO6)u. 0]<4u+2>- chains where u= l, 2, 3, 4 . . . The molecular weight 
of "metasilicate" may then be expressed by then relation 

MB,real = u'MB,formal• 
For the number n of CMS2 moles it holds that 

nB,rea1 = u' nB,formal• 

(5) 

(6) 

The formal and the real mole fractions of CMS2 are given by the respective
relations 

and 

nB, formal Xrormal = - -----'-------­
nA + nB, formal 

1 
u' nB, formal

Xreal = I 
nA + u'nB,formal 

As the formal number of moles nB, rormal is given by equation 

Xrormal . nA 
nB, formal = (I )- Xrormal 

(7) 

(8) 

(9) 

the following relationship is obtained after substitution of (9) into (8) for
the corrected mole fraction of CMS2 : 

-, . Xrormalu 
Xreal = l 

) 
•1 - Xrormal . ( 1 --:- u' 

The real mole fraction of C2MS2 is 1 - Xreal. 
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Let us assume that in the system in question the solid solutions are formed 
within the eutectic concentration range of Yeut == O to 0.05 and that the 
particles in them have a structure similar to that of the melt. When the 
composition of "metasilicate" chains in melt is [(SizO6)u . 0)<4u + 2>- and that 
of "metasilicate" chains in solid solution is [(SizO6)v. 0J<4v+2>-, the real mole 
fraction of "metasilicate" in melt is given by equation (10) and the real 
mole fraction of CMS2 in solid solution is given by equation 

1 
7Ytormal

Yreal = ------�---,--- •
1 - Yrormal . ( 1- ;, )
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Fig. 1. Plot oj fitsion enthalpy oj akermanite !),.Hrus,A, tlleor (0,Teg(0,0)) calculated from
the Le Ohatelier-Šred131• equation, vs. the size oj metasilicate anion [(Si2Oo),,. O] <4u +2> -
in dilute solution oj CMS2 in C2MS2. The ordinates oj points marked by rings were cal­
citlated for integer values oj u'; a - fusion enthalpy value oj akermanite at u' = 4.

The indexes '"real" and "formal" have the same meaning as in the above 
equations (7) and (8). 

By substituting from (10) and (ll) into equation (2) the following relation 
is obtained for 1 - Xreal - 1 : 
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1
. 

l 

r
¾ . dxrorma1(Teq(X, y)) 

Xroa1-+0, ,. 

un -
[ ( 1 ) ] 2 • dT 

-

y,..,➔O 1 - Xrormal 1 - -U:, 
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_ ¾ . dyrorma1(Teq(X, y))]) = [ ( 1 )] 2 dT 1 - Yrormal 1 - ;, 6..Hrus, A, theor (Teq(0,0)) 
RT;4 (0,0) (12) Fig. 1 shows the graphic plot of 6.Hrus, A, theorTeq(0,0) vs. u' for the case when no solid solutions arise within the given concentration range (y = O). The experimental value of fusion enthalpy is approached most closely by L'.IH A, rus, theor(Te4(0,0)) = 125.5 kJ mol-1 for u' = 4 (u' == u). 

[kJ.mor9 
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O 10 20 30 

Fig. 2. Plot oj jusion enthalpy oj akermanite l:iH1us, A, theor(O,Teq{0,0)) (calculated jor
a solution containing [(Si2O6)4. 0)18-(u = u')) vs. the size oj metasilicate anion[(Si2O6)v . O] (4v+2)- in hypothetical solid solution oj CMS2 in C2MS2; 
I - CMS2 concentration in solid solution Yrormal,eut = 0.01,
2 - CMS2 concentration in solid solution Yrormal,cut = 0.03,
3 - CMS2 concentration in solid solution Yrarmal,cut = 0.05.

The ordinates oj points marked by ring s were calciilated j or integer valu es oj v': 
a -jusion enthalpy value oj akermanite at u' = 4 (no solid solittions), b - experimental

value oj the jusion heat oj alcermanite. 

Graphic relationships of fusion enthalpy of akermanite L'.IHrus, A, theor . . (Teq(0,0)) vs. the size of "metasilicate" chains [(SizO6)v. 0J<4v+2>- for the case when solid solutions are formed in the system and linear solidus line are plotted in Fig. 2 (u' of "metasilicate" anions in the melt being 4). The eutectic concentrations Yrormal, eut = 0.01; 0.03 and 0.05 were chosen. The diagrams indicate that the calculated akermanite fusion enthalpy approaches best the experimental value at Yrormal, eut = 0.03 and v' == 3 to 6 (v' == v).
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DETERMINIG THE WEIGHT OF fHE "METASILICATE" ANION 

FROM THE COURSE OF ISOTHERMIC CONCENTRATION 

DEPENDENCE OF C2MS2 ACTIVITY 

The solutions in the system CMS2-C2MSz are nonideal throughout the
entire concentration range. The activity values of C2MSz-component are
higher even at the limit concentrations than their "formal" mole fractions
(Fig. 3), [l]. The Raoult law therefore does not hold in this oase. 

When assuming that the molecular weight of the "metasilicate" anions
of the CMS2 component is equal to iť - fold of the formal molecular weight, 
relation (10) holds for the Xreal concentration of CMS2 , and the concentration
of the C2MS2 "solvent" is equal to 1 - Xreal. 

Oreat 

o 0,1 Q2 0,3 Xreol 

l!'ig. 3. Activity areal oj akermanite vs. solution concentration Xreal at u' = 1 to 6. 
(Numbers oj curves agree with the value oj u'). 

On the assumption that equation (6) holds, the activities of components
at, 1(Xreal, T) may be expressed by the following relationships: 

and

(. T) _ { 1 [o(L'iGmix, 1(Xrea1, T)
] }

-
aA, 1 Xreal, - exp RT • ,:, -

unA, real n8,,,. 

= exp[;
T

. Mlmix,A,1(Xreal, T)] (13) 

(14)

The experimental values of the Gibbs mixing energy for the given system
are related to 1 formal mole of the mixture in [l]. The value L'iGmix, 1(xrormal, T)
therefore corresponds to 1 mole of the mixture 

(1 - x)rormal + Xrormal = 1. (15)
By introducing the corrected molecular weight of metasilicate intci the above
equation one obtains for 

1 - Xreal - 1 ((1 - Xrormal) == nA, real)
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( ) MB,formal b 1 - Xformal + Xrormal M = nA, real + nB, real = 
B, real 

nA, real nB, real ( ) --
b
- + --

b
- = 1 - Xreal + Xreal = 1,

where b is the number of real mixture moles. 

(16) 

(17) 

In agreement with (17) the following Gibbs mixing energy value corresponds 
to 1 mole of the CMS2-C2MS2 melt: 

AQ . ( T) _ �Gmix, 1(Xformal, 'I')
u mix, 1 Xreal, - b 

(18) 

The values of �Gmix, A, 1(Xreal, T) for the determination of C2MS2 activity 
according to (14) were calculated from �Gm1x, 1(Xrea1, T) by the section 
method. 

Fig. 3 shows the plots of C2l\'IS2-activity aA, 1 (XreaI, T) for u' = l to 6 
at Trn = 1723 K. The curves for iť = 4 to 6 approach the straight line 
{a= x) at high dilutions of CMS2 (for 1 - Xreal --+ 1). 

CONCLUSION 

The two methods for the calculation of the size of dissociated "metasilicate" 
anions in dilute solutions of CMS2 in C2MS2 indicate that in these solutions 
the most probable composition of the anions is .[(SizO6)4. 0]18- (so that 
their weight is about fourfold of the "formula" diopside weight). The 
calculated fusion enthalpy of akermanite is virtually identical with the value 
established experimentally, when assuming that in the system in question 
the eutectic concentration of diopside solid solutions in akermanite is lower 
than 5 mole %- The composition of CMS2 particles in solid solutions with C2MS2 

obviously does not differ from the composition of these particles in liquid 
solutions. 
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ŠTRUKTÚRA METAKREMIČITANOVÉHO ANIÓNU V TAVENINE 
S VYS OKOU KON CENTRÁCIOU PYR OKREMIČITANU V S ÚSTAVE 

2 CaO . MgO . 2 SiO2-CaO . MgO . 2 SiO2 

Ivo Proks, Mária Eliášová 

Ústav anorganickej chémie SA V, Bratislava 

Na základe doterajších znalostí je tvorená tavenina čistého akermanitu (Ca,MgSi,O7) 
okrem katiónov Ca2+ a Mg2 + (2 : 1) prevažne pyrokremičitanovými aniónmi [Si2O7J6-
a malým množstvom asociovaných reťazcov s počtom kremičitanových tetraedrov 
r > 2, vol'ných kyslíkových iónov 02- a ortokremičitanových iónov [SiO4J4- [2].
Pri rozpúšťaní diopsidu CMS, do taveniny C2MS2 dochádza vo vefmi zriedenom 
roztoku k rozpadu metakremičitanových aniónových reťazcov [(SiO3)2-Jp z póvodného 
usporiadania na kratšie „metakremičitanové" reťazce typu [(Si2O6)u. O]<•u+2)-.
Hmotnosť disociovaných „metakremičitanových" aniónov sa stanovila v tejto práci 
dvoma spósobmi: 

a) zo vzťahu medzi teplom topenia akermanitu pri teplote topenia 1727 K
a hodnotami koncentrácií a teplot systémov s rovnovážnou koexistenciou fáz 
(kryoskopický princíp); 

b) z priebehu izotermickej závislosti aktivity C2MS2 od koncentrácie (z minima­
lizácie odchýlky od Raoultovho zákona). 

1. Hodnota tepla tdpenia akermanitu, vypočítaná pomocou limitného tvaru
Le Chatelierovej -Šrederovej rovnice pre vel'mi zriedený roztok CMS, v C2MS2 s po• 
užitím rovnovážnych údajov, odčítaných z čiary liquidus fázového diagramu [3], 
je (502 ± 50) kJ mól-I. Táto hodnota je v rozpore s nameranou hodnotou 123,9 ±

± 5,5 kJ mol-I [4]. Príčinou rozporu je skutočnosť, že rovnovážne fázové diagramy 
sú konštruované s použitím formálnych „vzorcových" molekulových hmotností 
zložiek namiesto molekulových hmotností, zodpovedajúcich skutočným vel'kostiam 
prítomných častíc v sústave. 

Dosadením korigovaných rovnovážnych molových zlomkov zložiek do Le Chatelie­
rovej-Šrederovej rovnice pre násobok molekulovej hmotnosti diopsidu u = 4 sa vy­
počítala hodnota tepla topenia akermanitu é,.Hrus,A, teor (O, Teq(0,0)) = 125,5 kJ mol-I. 
V práci sa predpokladá aj tvorba tuhých roztokov diopsidu v akermanite s medznou 
eutektickou koncentráciou diopsidu 5 mólových %, Pre u = 4 sa vypočítaná hodnota 
entalpie topenia akermanitu najviac približuje k experimentálnej hodnote pre zloženie 
3 % mol. diopsidu v tuhom roztoku a pre v-násobok formálnej molekulovej hmotnosti 
diopsidu (v = 3-6). 

2. Vefkosť disociovaných reťazcov [(Si,O6),, . 0]<•1<+2)- v tavenine CMS2-C2MS2 

sa vypočítala minimalizáciou odchýlky od Raoultovho zákona v oblasti vysokých 
koncentrácií C2MS2. Opravou formálneho mólového zlomku akermanitu s použitím 
u = 4-6 sa získali izotermické luivky závislosti aktivity C2MS2 od koncentrácie,
ktoré sa na rozcliel od jej experimentálne zisteného priebehu primykajú pri vysokých 
zriedeniach CMS2 ku priamke (a = x) (aA,I(Xreal, T) = 1 � Xrea1), 

Výsledky výpočtov nasvedčujú tomu, že pri rozpúšťaní kvapalného diopsidu v ta­
venine akermanitu dochádza k disociácii metakremičitanových aniónov [(SiOJ)2-Jp 

na anióny s hmotnosťou priemerne 4 x vačšou, ako je formálna molekulová hmotnosť 
diopsidu. 

Obr. 1. Grafická závislosť enthalpie topenia akermanitu é,.Hrus,A ,teor(0, Teq (O.O)), vy­
počítanej z Le Chatelierovej-Šrederovej 1·ovnice, od velkosti metakremičitanového 
aniónu [(Si2O6)u . OJ<4u+2)- v zriedenom roztoku CMS2 v C,MS,. Poraclnice
bodov, označených krúžkami, sa vypočUali pre celočíselné hodnoty u' ; a - hodnota 
enthalpie topenia akermanitu pri u' = 4. 

Obr. 2. Grafické závislosti enthalpie topenia akermanitu é,.Hrus,A , teor(0, T eq (0,0) ), (vy­
počítané pre roztok s prítomnosťou [(Si,O6)4 • 0]18-(u = u')) od velkosti meta­
kremičitanového aniónu [(Si6O6)v . O]14v +2)- v hypotetickom tidwm roztoku CMS,
v C,MS,; 
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1 - koncentrácia CMS2 v tuhom roztoku Yrormal, eut = 0,01, 
2 - koncentrácia CMS2 v tithom roztoku Yrormal, eut = 0,03, 
3 - koncentrácia CMS2 v tuhom roztoku Yrormal, eut = 0,05. 
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Poradnice bodov, označených krúžkami, sa vypočítali pre celočíselné hodnoty v': 
a - hodnota enthalpie topenia akermanitu pre u' = 4 (bez tuhého roztoku), 
b - experimentálna hodnota tepla topenia alcermanitu. 

Obr. 3. Grafické závislosti aktivity akermanitu areat od lconcentrácie i·oztolcu Xreat pre 
u' = 1-6. 

(Čísla v závoi·kách souhlasí s hodnotami u'). 

CTPYH'.TYPA METACHJII1H'.ATHOI'O AHI10HA B PACITJIABE C BbICOH'.OfI 

H'.OH�EHTPA�HEfI Ill1POCI1JII1H'.ATA B CHCTEME 
2 Ca O • MgO . 2 Si02-CaO . MgO . 2 Si�2 

11no Ilpor,c, Map1rn 3mraIIIona 

Hncmumym Heopaa11,u,wc1.oil xu,1iuu CAH, Bpamuc1ta(Ja 

Ha OCHOBaHJUI /:(O CHX rrop HMeIOID;HXCH JWHHLIX pacmrnn tJHCTOl'O aRepMaHHTa (Ca2MgSi,07) 
06pa3yeTCH HpOMe IrnTHOHOB Ca2+ lil Mgz+ (2 : 1) rrpetIMyll{eCTBeHHO C rrupocnmrnaTHb!Mll 
aHHOHaMH [Si,07]6- ll ne60JlbllIHM l{OJlj,[lJeCTBOM accou;1111ponaHHT,!X u;erreii: C tJHCJIOM CHJIH­
HaTHbIX TeTpae/];pOB I' > 2, cno60/];HbIX l{HCJJOp0/.1:HbIX HOHOB 02- II opTOCIIJIIII{aTHbIX HOHOB 
[Si04J•- [2J. Hpu pacTBopemrn /J:HOIICHAa CMS2 n pacrrnan C2MS2 rrpo11cxo/];HT n necbMH 

. paa6anJJeHHOM pacTBOpe pacrra/]; ,:rnpOKCeHOBb!X aHHOHHLIX u;erreii: [(Si03)Jt- ll3 rrepnona­
lJaJlbHOl'O yrropH/.1:0'leHHH Ha 6onee KOpOTRHe „MeTaCl!JlHI{aTHbI0" u;errn Tima [(Si206)uO]<•u+2>­
Maccy /J:llCCOD;HHponaHHblX „MeTaCIIJIHI{aTHbIX" aHHOIIOB ycTaHOBHJ!Il ABYMH crroco6aMII: 

a) Ha OCHOBaJIHH OTHOIIIeIIHH MemAy TeIIJJOTOH 11J1aBJ1e1IHH arrnpirnmua rrp11 TeMrrepaType 
JIJlaBJ10HIIH 1 727 H'. H neJIH'lll!IaMH IWHD;eHTpau;11ii: 11 TeMrrepaTyp CHCT0M C paBHOBeCHb!M 
cocymecTBOBaJI.HeM qiaa (Hpl-lOCROIIII'IeCRHĚ: rrpHHO:IIII); 

6) Ha OCHOBaHHH XO/];a ll30TepMH'l0CIWli 3aBHCHMOCTll aHTllBHOCTH C2MS2 OT KOHu;errTpan:11u 
(rra OCIIOBaHHll MHHHMaJ1118au;u11 OTIWOHe!IllH OT aarwHa PayJJbTa). 

1. BeJJH'IHHa Te!IJJOTb! IIJlaBJieHHH arrnpMaJIHTa, paCtJHTaJIHaH C IIOMOID;bIO JlllMHTHpyromeil 
qiopMbI ypanHemrn Jie-IllaTenHepa-IllpeAepa AJIH o•rnrrh paa6annenrroro pacTnopa CMS2 
B C2MS2 C rrpnMerrenIIeM /];aHHblX ITO paBHOBeCHIO rrpH OTC'JeTe H3 JIHIIIIH Jllil{BII/.1:YC /];HarpaMMb! 
qia3 [3], COCTaBJIHeT 502 ± 50 I{/J:)I{.1íOJI-1. 3Ta BeJlll'lllHa ne rraXO/];HTCH B cornacm1 C H3Me­
peIIHOli nemI'JHHOii (123, 9 ± 3,2) H/];)I C MOJI-l [ 4]. n pli'Ili!IOH rrecOOTBeTCTBliH HBJIHeTCH TO, 
'ITO /];llarpaMMbl qiaaonoro paBHOBec1111 COCTaBJiiIIOTCH C rrpHMerrerrHeM qiopMaJibllbIX „ o6pa3-
0:0BbIX" MOJleRyJIHpHb!X necon IWMIIOHeIITOB BMeCTO MOJieRyJIHp!IbIX necon, COOTBeTCTByIO�llX 
DeJJH'lli!IaM rrpHCYTCTBy10m;11x B CHCTeMe tJaCT.HD;. 

IlO/];CTaBJIHH rwppe!{T.HponaIIHbJe paBHOBeCHbI0 MOJIHpHb!e /];OJIH J{OMIIOH0HTOB B ypannemi:e 
IllaTeJIHepa-IllpeAepa /];JIH r,paTHOro 'lHCJla MOJIHpHoro neca /J:HOIICH/];a u = 4, paCtJHTaJIH 
neJIHtJIIHY TeIIJIOTLI IIJiaBJJ0HHH aHepMaHHTa b.Hrus, A, teor (O, Teq (0,0)) = 125,5 H/];m.MoJI-1• 
B pa6oTe rrpeAIIOJiaraeTCH Tamrrn o6paaonaHHe Tnep/.1:bIX pacTnopon /J:HOIICH/J:a n arrnpMa­
HHTe C rrpe/];eJibHOli 9BTeKTH'leCKOli rwnn:errTpau;Heií /];HOIICH/];a 5 MOJIHpHb!X %, ,Il;JIH u = 4 
pactJHTaHrra11 nem1tJHHa SHTaJJbIIHH rrJianJierrnn arrnpMaHHTa na1160Jiee 6mrnrrn sRcrrep11Men­
TaJibHOií neJJHtJHJie /];JIH COCTaBa 3 % MOJI. /J:HOIICH/];a B pacTnope ll /];JIH v - HpaTHOro tJHCJla 
qiopMaJibnoro MOJieRynHprroro neca /J:HOrrcima (v = 3 - 6). 

2. BeJIHtJIIHY l:(11ccon:1rnponanrrux u;erreií [(Siz06)u. O]<•u+2>- B pacrmane CMS2-C2MS2 
pactJHTaJIH MHHHMaJIH3au;11eií OT.fWOHeHHH OT 3arwna PayJibTa B o6naCTH BhlCORHX ROHD;eH­
Tpan;uň: C2MS2. °YTO'IHHH <pOpMaJlbHYIO MOJIHpnyro /:(OJIIO arrnpMaHHTa C npHMenenHeM U =

= 4 - 6, IIOJiyqaJIH ll30TepMH'l0CHHe Hpl!Bb!e 3aBHCHMOCTH aHTHBHOCTH C2MS2 OT Honn:en­
Tpan;ua, HOTOpbre n OTJ111•111e oT ee XOAa, orrpeAeJiennoro SHcrrep:u:MeHTOM, corrp:u:KacaroTcH rrpu 
Bb!COHHX pa3/:(aBJieHHHX CMS2 I, rrpHMOH (a = x) llA,t (xrea1, T) = (1 - x). 

PeayJibTaTbI pac•JeTOB HBJliIIOTCH CBH/:(eTeJibCTBOM TOro, 'ITO rrpH pacTnopeHmI ;I{H/J:ROI'O 
/:(HOIICH/:(a B pacIIJiaBe arrnpMaHHTa npoHCXO/J:HT /];HCCOI\Han;HH MeTaCHJIHRaTHb!X aHHOJIOB 
[(Si03)2-Jp rrpH6JIH3HTeJihHO B 4 pa3a BbIIIIe ITO cpanHeHII!O C qiopM:aJihHb!M MOJieKyJIHpHI,IM 
BeCOM /];HOIICH/];a. 

Puc. 1. I'pagiwwc1;a11, aa11ucu.11ocmb a11,ma1tbnuu n1ta(J1te11,u11, ai.ep.MaHuma b.flrus,A,teor (O, Teq 

(0,0)) pac•iumaHHOií WJ ypa(J11,eHu11, mame1tuepa-Wpe8epa, om paa,1iepa .uemacu1tu­
i.am11,oao aHuo11,a [(Si206)u. O] (4u+2>- (J paa6a(JJteHHOJ.t pac,n(Jope CMS2 (J C2MS2, 
Koop8uHambt mo1tei., 06oa11,a,,e11,11,bix <tepea i.pyi1co1t1,u, pac•iunia1tu 81t11, 11e1tu<tUHbt 
ZfeJtMX 1tuce1t iť; a 11e1tu1tuHa a11,nia1tbnuu n.�a(J1te11,u11, eHnW1tbnuu a,,,ep,1ia1-tuma npu 
u' =4.
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Puc. 2. I'pa<ftu1iec1.ue aaeucu.1wcmu aH,maabnuu naaaaeH,u11, a1,ep.1taH,uma: 
óH11ts. A, tcor (O, Te4(0,0)), (pac•mmaH,H,080 OJl,II, pacmeopa c npucymcmeue.11 [(Si,O6)4 • 
. 0]'8- (u = u')) om paa.1tepa .Atemacuaux:amH,oeo llH,UOH,a [(Si2O6)u. OJ<4u+2)- a euno­
memu1iecx:o.1t maep80.1i pacmaope CMS2 a C2MS2; 
1 - X:OH,lfeH,mpa!.fun CMS2 a maepoo.At pacmaope Ytorma.1. eut = 0,01, 
2 - X:OH,!.feH,,npa!.fun CMS2 a maepoo.At pacmeope Ytorma.1. eut = 0,03. 
3 - X:OH,!.feH,mpa!.fun CMS2 e maep80.1i pacmaope Ytorma.1. eut = 0,05. 
1-foopouitambi mo-tex:, o6oaHa-teH,H,bix x:py,1co'{x:a.1iu, pac'{umaau o.Mi aeaU'f,UH, !.feabix 
'f,UCea v': 
a-aeau-tuHa aHmaabnuu naaaaeHun ax:ep.AtaH,uma oa11, iť = 4,
6-ax:cnepuMeHmaabH,a11, aeau'{uHa, menaombi naaaae�iun ax:ep.1taHuma (maepobie
pacmaopbt omcymcmay,om).

Puc. 3. I'paifiu1iecx:ue aaaucu.1wcmu a/i:muaH,ocmu a1i:ep.1taHuma area1 om /.OH,!.feH,,npa!.fuU 
pacmaopa Xrea.1 8a11, u' = 1 - 6. (lfucaa ii:puabix coanaoa,om c aeau'{UH,a,11,u u'.) 

OXIDES AND OXIDE FILMS, VOL. 3 (Kysličníky a kysličníkové filmy, sv. 3). 
Redakce J. W. Diggle a A. K. Vijh, vydal Marcel Dekker, New York a Basilej 1976, 
333 str. vč. četných obr. a tab., cena 118 SFr. 

Po prvních dvou svazcích série o kysličnících a kysličníkových filmech - viz 
Silikáty 19, 280 (1975) - vyšel již třetí. Obsahuje pouze dvě kapitoly: 

První, která zaujímá většinu rozsahu svazku, se zabývá vlivem prostorového náboje 
na tvorbu anodického filmu (autor A. T. Fromhold). V úvodní části kapitoly jsou po­
dány kvalitativní poznatky a formulován matematický model problému. Převážná 
část kapitoly (a celé knihy) je pak věnována analytickým, popř. numerickým řešením 
pro jednotlivé př-ípady. V četných tabulkách a grafech jsou uvedeny průběhy přísluš­
ných funkcí získané počítačem. Problém je analyzován velmi zevrubně, jsou např. 
odvozeny i vztahy pro napětí vznikající v rostoucím filmu. Přehlednosti napomáhá, 
že detaily řešení jsou uvedeny v dodatcích. 

Druhá kapitola o rozsahu 45 stran se zabývá chemisorpčními vlastnostmi kysličníku 
zinečnatého v závislosti na povrchové krystalografii a topografii (autol'i P. Mark 
a Shih-Chia Chang). Mnoho z popsaných zákonitostí lze jistě aplikovat i na další 
kysličníky. 

Knihu by měli číst všichni, kdo se zabývají elektrochemickými ději spojenými 
s tvorbou kysličníkových vrstev a vůbec transportem iontů v pevných látkách za 
působení elektrického pole, dále pak ti, kdo se zabývají heterogenní katalýzou, včetně 
problematiky nosičů, oxidací kovů na kysličníky a reaktivitou kysličníků vůbec. 

J. Matěj
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