Silikéty X XTI, s. 293—302 (1978)

Pavodni prace

THE STRUCTURE OF THE METASILICATE ANION
IN THE MELT WITH HIGH CONCENTRATION
OF PYROSILICATE IN THE SYSTEM
2 Ca0 . MgO . 2 Si0,—Ca0 . MgO . 2 Si0:

Ivo Proks, MARIA EriASovA

Institute of Inorganic Chemistry of the Slovak Academy of Sciences
809 34 Bratislava, Dubravskd cesta §

Received 16. 6. 1977

The paper presents a discussion of a structural model of highly dilute
solutions of CaO .MgO . 2 8i0; in 2 CaO .MgO . 2 SiO,. The melt
of pure C:MS; probably comprises mainly pyrosilicate anions besides
the Ca2t and Mg?2t cations. When liguid CMS: is added to C,MS2
melt the [(SiO3)2~], metasilicate chains are split into type
[(Si2O06)u . O]4s+2-, The weight of the dissociated chains was deter-
mined :

a) from the Le Chatelier—Sreder relation between equilibrium
concentration (activity), equilibrium temperature and heat of fusion
of akermanite. The value of AHsus, 4,tneor (0, Teq(0,0)), calculated
by means of the equation wusing the formal <formula‘‘ weight of
diopside, amounted to 502 kJ . mol-t. Substitution of the corrected
mole fractions with about four-fold molar weight of diopside yielded
the value AHqus, 45 theor (0, Teq(0,0)) = 125,56 kj mol~1, which is practi-
cally identical with the experimental value of 123.9 + 5.5 kJ mol—1 [4].
The standard deviation was estimated at + 10 Y, as usual in this type of
calculations. The agreement between the two values was not affected by the
introduction of the assumption according to which solid solutions of CMS;
are formed in C:MS: at a concentration of CMS, y =< 0.05;

b) from the course of tsothermic dependence of C.MS.- activity
on concentr&tion.

INTRODUCTION

Knowledge of the thermodynamic properties of the system C.MS,—CMS;,
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 CMS, in C;MS,. The symbols employed in the present paper
are identical with those used in [1].

The IR spectra of glasses obtained by quenching the molten akermanite
indicate that the C,MS, melt probably comprises mainly pyrosilicate anions
[Si;04]6~ besides the Ca2t and Mg2?+ cations (in a 2:1 ratio). In addition
to these particles the glasses were found spectroscopically to contain silicate
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chains with the number of members » > 2, arising by association of pyro-
silicate anions [2]. Orthosilicate ions [SiO4]*~ or free oxygen ions 02~ may
obviously be likewise in equilibrium with the ions mentioned above.

When liquid CaMg(SiOs).; is added into the Ca,Mg(Si,O;) melt the con-
centrations of the individual cations remain virtually unchanged. However,
the metasilicate [(SiO3)2~], 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 C,MS,; activity on con-
centration (i.e. from the deviation from the Raoult law).

The phase diagram of the system C.MS,—CMS, [3] indicates that within
the concentration range of 93.1 to 100 mole 9%, of CMS. 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 9% by wt. of diopside at 1623 K. The possibility of formation of solid
solutions containing 1, 3 and 5 mole 9, of diopside is considered in the present
study.

THE “METASILICATE” ANION MASS CALCULATION
BY MEANS OF THE LE CHATELIER—SREDER EQUATION

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

a4,1(Teq(, y))
d [ln a4,8(Teq(, y)) - AH!us,A(Teq(O:O)) (1)
d7T .Rqu(0,0) ’

In the case of highly dilute solutions both activity coefficients of the
solvent A4 (C,MS,) 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 ¥), equation (1) can be written in

the form
d [ln 1— (U(Teq(flf, ?/))]
o T—y(Tea(®,y)] p _ _ [do(Teqwy))
(€0, y—0) a7 | a7
_d?/(Teq(-'U: Y))] _ AHts, 4(T'eq(0,0)) 9
] RT%(0,0) (2)

The equilibrium concentration of C,MS. along the ‘liquidus” line was
expressed as a function of equilibrium temperature in the approximate form

I — @(Teq) = —1.98 X 104 + 3.51 X 101Teq —
—2.07 X 10-2T%, + 4.08 X 10-5T%3,. (3)
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When substituting for 1 — a(Teq) from (3) into (2) the akermanite fusion
enthalpy may be calculated when neglecting formation of diopside solid
solutions in akermanite (y = 0):

AHl‘us,A,theor(Teq(O,O)) = —Rqu(O,O)W .

dz
(_lw[(l_—%g_e_q_(&g))] = (502 4 50)kJ . mol-1, (4)

The standard deviation estimate 6 = 450 kJ mole~! was determined asa 10 %,
value of the calculated quantity on the basis of experience gained in calcula-
tions of similar type. The calculated value of AHzys,4,tmeor i 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-]p metasilicate anions are probably subject to the
greatest changes during the formation of the mixture in question which
contains mostly C.MS,. Let us assume that these ions may dissociate into
[(Siz0¢)y . 0]@2+2— chains where » = 1,2,3,4 ... The molecular weight
of “metasilicate’” may then be expressed by then relation

= Rqu(O)O)

M, rear = w'M B, tormal. (5)
For the number n of CMS; moles it holds that
1
NB,real — 7[, N B, formal - (6)

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

7N B, formal
Tformal = (7)
na + M B, formal
and
1
W' N B, formal
Xreal = 1 . (8)

N4 + — NB, formal
7
As the formal number of moles ng, forma1 is given by equation

Tformal - M4 (9)

nB,f 1 — iz
— (1 —_— flf'formal)

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

1

7+ Tformal
u

(10)

Xreal = R
1 —oa¢ 1.(1——-
orma 7

The real mole fraction of C,MS; is 1 — 2real-
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Let us assume that in the system in question the solid solutions are formed
within the eutectic concentration range of yeuwt = 0 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 [(Si,O¢)y . 0]¢42+2~ and that
of “metasilicate” chains in solid solution is [(Si,Os), . 0]@2+2)~ the real mole
fraction of “‘metasilicate’” in melt is given by equation (10) and the real
mole fraction of CMS; in solid solution is given by equation

1
—'D_' Ytormal
Yreal = —_— I\ (1 1)
1 — ¥%tormai - (l —;)7)

A
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Iig. 1. Plot of fusion enthalpy of akermanite AHiyg,a, theor (0,Teg(0,0)) calculated from
the Le Chatelier-Sreder equation, vs. the size of metasilicate anion [(Si20e), . 0] “u+2 -
wn dilute solution of CMS; in C.MS,. The ordinates of points marked by rings were cal-
culated for integer values of u'; a — fusion enthalpy value of 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 (11) into equation (2) the following relation
is obtained for 1 — @wrea1 — 1:

1
lim | — TI;'_ da:forma,l(Teq(-’U, ?/)) _
= 1\1]2 d7T
b| | [ e (1= 57
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1

v’ dytormal(Teq(2, .7/))]

o 1\]2 T
[1 _?/formal(l —v—,)] (

e~ A[Iius, A, theor (Teq(o,o))
RTZ (0,0) ’

Fig. 1 shows the graphic plot of AHqys, 4, theorl'eq(0,0) vs. ' for the case
when no solid solutions arise within the given coneentration range (y = 0).
The experimental value of fusion enthalpy is approached most closely by
AH 4, tus, theor(T'eq(0,0)) = 125.5 kJ mol-1 for w' =4 (u' = w).

|
|
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Fig. 2. Plot of fusion enthalpy of akermanite AHgys, 4, theor(0,Teq(0,0)) (calculated for
a solution containing [(Si2Os)s . 0118~ (u = w’')) wvs. the size of metasilicate anion
[(Si206)» . 0] W2+~ ¢n hypothetical solid solution of CMS,; in C.MS;;

1 — CMS; concentration in solid solution Ysormal,ent = 0.01,

2 — CMS; concentration in solid solution Ysormal,cut = 0.03,

3 — CMS; concentration in solid solution ysormal,cut = 0.05.

The ordinates of points marked by rings were calculated for integer wvalues of v':
a — fusion enthalpy value of akermanite at w = 4 (no solid solutions), b — experimental
value of the fuston heat of akermanite.

Graphic relationships of fusion enthalpy of akermanite 4Htus, 4, theor -
. (T'eq(0,0)) vs. the size of “metasilicate* chains [(Si,O¢)y . 0]¢42 +2~ for the
case when solid solutions are formed in the system and linear solidus line
are plotted in Fig. 2 (v’ of “metasilicate’* anions in the melt being 4).
The eutectic concentrations giormal,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 Ygormai,eut = 0.03 and »" = 3
to 6 (v' = v).
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DETERMINIG THE WEIGHT OF THE “METASILICATE«“ ANION
FROM THE COURSE OF ISOTHERMIC CONCENTRATION
DEPENDENCE OF CMS. ACTIVITY

The solutions in the system CMS,—C,MS, are nonideal throughout the
entire concentration range. The activity values of C,MS;-component are
higher even at the limit concentrations than their ‘“formal‘ mole fractions
(Fig. 3), [1]. The Raoult law therefore does not hold in this case.

When assuming that the molecular weight of the “‘metasilicate’* anions
of the CMS, component is equal to #" — fold of the formal molecular weight,
relation (10) holds for the xyea1 concentration of CMS,, and the concentration
of the C.MS, ‘“‘solvent‘‘ is equal to 1 — @real.

Qreal

1,0

09}

08

0 01 02 03 Xreal

I'ig. 3. Activity arear of akermanite vs. solution concentration %rem at w’ = 1 to 6.
(Numbers of curves agree with the value of u’).

On the assumption that equation (6) holds, the activities of components
@i,1(2rea1, T') may be expressed by the following relationships:

o4, 1(-’Ureal, T) = exp{RlI . [Q(AGmix,l(.’L'real, T)] } _

0N 4, real Jp
= oxp| i - Albais, 4, en 7| (13)
and
ap,1(Trea1, T') = exp [R}-T AGnix, B, 1(®real, T)] . (14)

The experimental values of the Gibbs mixing energy for the given system
are related to 1 formal mole of the mixture in [1]. The value AGmix, 1(®tormat, 7')
therefore corresponds to 1 mole of the mixture

(1 — x)forma.l + Xtormal = 1. (15)

By introducing the corrected molecular weight of metasilicate into the above
equation one obtains for

1 — @real = 1 ((1 — Zformal) = 74, real)
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M
(I — @¢orma1) + ®rormat 'ﬁ = N4, real + NB,real = b (16)
,rea
and .
N4,real | MB,real
bl'ea _|_ _b_re_a’ — (l —xreal) + Treal = ]_, (17)

where b is the number of real mixture moles.

In agreement with (17) the following Gibbs mixing energy value corresponds
to 1 mole of the CMS,—C,;MS, melt:

AGmix,l (xreal, T) _ AGmix,l(chrmal, T) ' (18)

The values of AGmix, 4,1(rea1, 1') for the determination of C.MS; activity
according to (14) were calculated from AGmix,1(®rea1, ') by the section
method.

Fig. 3 shows the plots of C,MS;-activity e4,((¥rear, 7") for ' =1 to 6
at 7'y = 1723 K. The curves for »' = 4 to 6 approach the straight line
(¢ = z) at high dilutions of CMS; (for 1 — @rea1 — 1).

CONCLUSION

The two methods for the calculation of the size of dissociated ‘“‘metasilicate‘
anions in dilute solutions of CMS; in C,MS, indicate that in these solutions
the most probable composition of the anions is [(SizOg)s . O]!8~ (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 CMS, particles in solid solutions with C;MS,
obviously does not differ from the composition of these particles in liquid
solutions.
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STRUKTURA METAKREMICITANOVEHO ANIONU V TAVENINE
S VYSOKOU KONCENTRACIOU PYROKREMICITANU V SUSTAVE
2 CaO . MgO . 2 Si0,—Ca0 . MgO . 2 SiO,

Ivo Proks, Mdria ElidSové

Ustaw anorganickej chémie SAV, Bratislava

Na zdklade doterajSich znalosti je tvorend tavenina éistého akermanitu (Ca:MgSi20O,)
okrem katiénov Ca2+ a Mg?+ (2 : 1) prevazne pyrokremiditanovymi aniénmi [S120,]6~
a malym mnozstvom asociovanych retazcov s poétom kremiéitanovych tetraedrov
r > 2, volnych kyslikovych iénov 02~ a ortokremiéitanovych iénov [SiO4]*~ [2].
Pri rozpustani diopsidu CMS; do taveniny C;MS, dochéddza vo velmi zriedenom
roztoku k rozpadu metakremiéitanovych aniénovych retazcov [(Si0;)2~], z pévodného
usporiadania na kratSie ,,metakremiéitanovés retazce typu [(SizOs)u . OJC42+2~,
Hmotnost disociovanych ,,metakremiéitanovych aniénov sa stanovila v tejto préci
dvoma spdsobmi:

a) zo vztahu medzi teplom topenia akermanitu pri teplote topenia 1727 K
a hodnotami koncentrécii a teplot systémov s rovnovéZnou koexistenciou faz
(kryoskopicky princip);

b) z priebehu izotermickej zdvislosti aktivity C,MS. od koncentracie (z minima-
lizécie odchylky od Raoultovho zékona).

1. Hodnota tepla topenia akermanitu, vypoéitand pomocou limitného tvaru
Le Chatelierovej—Srederovej rovnice pre velmi zriedeny roztok CMS, v C:MS: s po-
uzitim rovnovaznych udajov, odéitanych z ¢iary liquidus fédzového diagramu [3],
je (502 + 50) kJ moé6l-1. Tato hodnota je v rozpore s nameranou hodnotou 123,9 +
+ 5,5 kJ mol-! [4]. Pri¢inou rozporu je skutoénost, Ze rovnovézne fadzové diagramy
si konsStruované s pouzitim formaélnych ,,vzorcovychs molekulovych hmotnosti
zloZziek namiesto molekulovych hmotnosti, zodpovedajucich skutoénym velkostiam
pritomnych &astic v stustave.

Dosadenim korigovanych rovnovéznych molovych zlomkov zloZiek do Le Chatelie-
rovej—Srederovej rovnice pre nésobok molekulovej hmotnosti diopsidu » = 4 sa vy-
podéitala hodnota tepla topenia akermanitu AHys,4,teor (0, L'eq(0,0)) = 125,5 kJ mol-1.
V préci sa predpokladd aj tvorba tuhych roztokov diopsidu v akermanite s medznou
eutektickou koncentrdciou diopsidu 5 mélovych %. Pre 4 = 4 sa vypoéitand hodnota
entalpie topenia akermanitu najviac priblizuje k experimentélnej hodnote pre zloZenie
3 9% mol. diopsidu v tuhom roztoku a pre v-nédsobok formélnej molekulovej hmotnosti
diopsidu (v = 3—6).

2. Velkost disociovanych retazcov [(SizOs)y . O]¢4#+2~ v tavenine CMS,—C.MS:
sa vypoditala minimalizdciou odchylky od Raoultovho zdkona v oblasti vysokych
koncentrécii C.MS;. Opravou formalneho mélového zlomku akermanitu s pouZzitim
% = 4—6 sa ziskali izotermické krivky zdvislosti aktivity C.MS: od koncentrécie,
ktoré sa na rozdiel od jej experimentdlne zisteného priebehu primykaju pri vysokych
zriedeniach CMS; ku priamke (@ = &) (as,1(%rea1s 1) = 1 — Xreq1).

Vysledky vypoétov nasvedéuji tomu, Ze pri rozpustani kvapalného diopsidu v ta-
venine akermanitu dochddza k disocidcii metakremiéitanovych aniénov [(SiO;)2~]p
na aniény s hmotnostou priemerne 4 x véésou, ako je formédlna molekulovd hmotnost
diopsidu.

Obr. 1. Grafickd zdvislost enthalpie topenia akermanitu AHius,a,teor(0, Teq (0.0)), vy-
poéitanej z Le Chatelierovej—Srederovej rovnice, od velkosti metakremiditanového
anionu  [(Siz206)u . O]62+2= 9 2zriedenom roztoku CMS, v C,MS,. Poradnice
bodov, oznalenych kruzkams, sa vypocitali pre celodiselné hodnoty w’ ; a — hodnota
enthalpie topenia akermanitu pri v = 4.

Obr. 2. Grafické zdvislostt enthalpie topenia akermanitu AHius,a,teor(0, Teq(0,0)), (vy-
pobitané pre roztok s pritomnostou [(Siz0¢)s . O (u = w')) od velkosts meta-
Ic%ml\'i(‘,’éitanového anionu [(SicOe)y . O]W0+A—~ v hypotetickom tuhom roztoku CMS,
v L2 23

1 — koncentracia CMSz v tuhom roztoku Yrormar, eut = 0,01,
2 — koncentrdacia CMSz v tuhom roztoku Ysormal, eut = 0,03,
3 — koncentrdcia CMS:2 v tuhom roztoku Yrormal, eut = 0,05.
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Poradnice bodov, oznacéenych krizkamsi, sa vypoéitali pre celoiselné hodnoty v :
a — hodnota enthalpie topenia akermanitu pre u’ = 4 (bez tuhého roztoku),
b — experimentdlna hodnota tepla topenia akermanitu.

Obr. 3. Grafické zdvislosti aktivity akermanitu areqt od koncentrdcie roztoku %rea1 pre

w = 1—6.
(Cisla v zdvorkdch souhlast s hodnotam? w’).

CTPYRTYPA METACHJIMKATHOI'O AHHMOHA B PACIIJIABE C BBLICOKOM
KOHIIEHTPAIIMEN IIMPOCHUJUKATA B CHCTEME
2Ca0.Mg0.285i0,—Ca0 . MgO . 2 Si0.

I1Bo Ilporc, Mapma danamoBa

ITemumym neopeanuuecroti vumuu CAH, Bpamucaasa

Ha ocHOBaHIH {0 CHX IOP HMEIOIIUXCS ZAHHLIX pacmiIaB dicToro akepmaduTa (CazMgSi20,)
obpasyercs: kpome KatiHoHoB Caz* u Mg2+ (2 :1) HIpeuMyUIeCTBEHHO C HMPOCHJIMKATHBIMM
aHHoHaMH [Si20,]9~ 11 HeOOUBIIHM KOJIMYECTBOM aCCOLHMPOBAHHLIX leleil ¢ YHCJIOM CHJIH-
KaTHBIX TeTpaexpoB r > 2, cBOOOJHLIX KICIOPOAHLIX MOHOB 02~ 1I OPTOCHIIMKATHLIX HOHOB
[Si04]4= [2]. Ilpu pactBopenun muonciuga CMS: B paciuiaB GoMSz HPOMCXONUT B BeCHMS
pa3taBiIieHHOM pacTBOpEe pacliaj NMIPOKCEHOBLIX AHHOHHHIX Lemed [(SiOs)]2~ u3 mepBoHa-
YaJILHOI'O yIIOPSIZOUeHIsI Ha §oJiee KOPOTKIe ,,MeTacuIIKaTHEIe Lemn THIa [(Si20¢),0 |ut+2)~
Maccy RHCCOLMHPOBAHHBIX ,,METACHJHMKATHEIX‘‘ aHHOIOB YCTAHOBIHJIH ABYMS CIIOCOOAMH:

a) Ha OCHOBAHIM OTHOIIEGHHS MEKIY TeILIOTOH IJIaBJIeHHs aKkepMaHNTa IPU TeMIlepaType
wiapjaennsa 1727 K u BejuuuHaMH KOHIEHTpaLuil 1f TeMIepaTyp CHCTEM ¢ PAaBHOBECHHIM
cocymiecTBoBaHHeM ()a3 (KPHOCKONHYECKHH IIPHHIIII);

0) Ha OCHOBAHHH X0Ja M30TepPMIUECKO 3aBHcHMOCTH aKTHBHOCTH C2M Sz OT KOHIEHTpaIIH
(Ha ocHOBaHHM MHHHMAJIU3all{ OTKIOHEHHs OT 3aKkoHa PayinTa).

1. BeJuiiHa TCIIIOTEHI IVIABJICHH I AKePMAHNTA, PACUITaHHAS ¢ IIOMOIBIO JIMMHTHPYIOIE
¢Qopmel ypaBuenus Jle-Illatesuepa-Illpegepa miis ouenn pagtaBienHoro pacTBopa CMS:
B C2M S; ¢ 1ipiMeHCHHEM JIaHHBIX 110 DpABHOBECHIO IIPH OTCYUETE H3 JIMIHH JIMKBH/LYC JIaI DAMMBI
(aa [3], cocraBiser 502 4- 50 KpK.MOJI~L ITa BeJIUHMHA HE HAXOJMTCA B COINIACHH C H3Me-
peEHOM BejmunHOI (123,9 4 3,2) wma.Moi—* [4]. IIpuyiHOI HECOOTBETCTBIS ABJIAETCS TO,
4TO JQIarpaMMsl (Ja3oBOI0 PaBHOBECHs COCTaBJIAIOTCS C IIpHMeleHHeM ()OpMajibHbIX ,,00pa3-
HOBBIX‘‘ MOJIEKYJISIPHEIX BECOB KOMIIOHEHTOB BMECTO MOJIEKYJISIPHEIX BCCOB, COOTBETCTBYIOLIM X
BCJIMYMBAM IPHCYTCTBYIOUIMX B CHCTEMe YacTHII.

[TopgcTaBiiaa KOPPCKTHPOBANHEIE DABHOBECHBIE MOJISIPHBIE JI0JIM KOMIIOHGHTOB B ypaBHEHHUE
lIatenuepa—IlIpegepa misg KpaTHOro 4HcJa MOJISPHOIO Beca JHOICHAA ¥ = 4, PacIHTaJIH
BEJIMUNHY TEIJIOTH! INIABJICHHA aKepMaHHTa AHgus, 4, teor (0, Teq (0,0)) = 125,5 KmK.Moi~L,
B paboTe mpegmosiaraeTcs Takice oOpa3oBaHUE TBEpPALIX PacTBOPOB JNHOIICHA B akepMa-
HHUTE C IIpeeJIbHOIl 3BTEKTHYECKOH KOHLeHTpauuell muomcuua o MoJspHbIX %. Muau =4
pacuiTaHHAs BeJMYHMHA SHTaJLIINH IVIaBJIeIsI aKepMaHUTa Haubojlee OJIIBKA IKCIEPHMEH-
TaJILHON BeJIMYMHe I cocTaBa 3 9, MOJL JHOICHIA B pacTBOpe M NI ¥ — KPaTHOI'O YHCcIa
($opMaJILHOIO MOJIEKYJISIPHOLO Beca puolciua (v = 3 — 6).

2. Besnunny puccomuupoBaHHBIX uerreil [(SizOg)y . O]“u+2- B pacmmaBe CMS;—C;MS;
pacUMTaIM MHHUMAJIH3anuell OTKIOHEeHHUsA OT 3aKkoHa Paylisra B 00JacTH BBICOKHX KOHIEH-
rpamuit C2MS2. YTouHsasa GopMalbHYI0 MOJISPHYIO JMOJIO aKepMAaHUTA C IIpUMEHEHHeM u =
= 4 — 6, mosrywaJii L30TePMHYECKIe KplBbIe 3aBUCHMOCTH aKTHBHOCTH C2MS; oT KoHLeH-
Tpalliy, KOTOpbIe B OTJIIUME OT €€ X0, OIIPe/IeJIeHHOI0 SKCIIePIIMEHTOM, COIIPHKACAIOTCS IIPI
BBICOKHX pasgaBiieHnsax CMS; k upamoif (¢ = x) a4 (zreal, I') = (1 — z).

PesynpraTl pacueToB ABJIAIOTCS CBHAETEILCTBOM TOIO, YTO IIPH PACTBOPEHHMII JKHKOI'O
AMOICHJA B paclllaBe aKepMaHHTa IPOHMCXOAMT JMCCOIMAIMA MEeTACHJIMKATHBIX QHHMOHOB

[(Si0s)?~]p mpubimBuTesLHO B 4 pasa Bolille 110 CPABHEHHIO ¢ (POPMAJILHBIM MOJIEKYJISPHBIM
BecOM HOIICHJA.

Puc. 1. I'pagbunecran sagucusocmy sHmasvnu naasaenus axepssarnuma AH s, 4, teor (0, T'eq
(0,0)) pacwumanmoii uz ypasnenus Hlameasuepa— Il pedepa, om passepa memacuau-
rammozo anuona [(Siz0e)u . O] Gu+2~ ¢ pagbacaenrom pacmeope CMSz ¢ C:MS,.
Koopdunamer mouer, 0603HAMEHHLIT YEPE3 EPYNCOMKU, DACUUMAAIU OA% 6EAUNUNLL

qenbm: nucea u'; a geauruHa aHmMaAdbIiUU NAABAECHUSN ECHNAABNIUU a}.'epilmnulna npu
’
u =4,
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Proks 1., Ellidsovd M.:

Puc. 2. I'pagbuneckue 3asucumocmu InmasbnU NAGGAEHUR AKEDMAHUMA:
Hius, 4,teor (0, T'eq(0,0)), (pacuumaniozo dan pacmeopa ¢ npucymemeuess [(Si20s)a -

. O]'8= (u = u’)) om pasmepa memacuaurammozo anuora [(Si20e)v. O]¥2+2)= ¢ zuno-~
memuuecrom meepdoss pacmeope CMSz ¢ C2MSz;
1 — xonyenmpayus CMS, ¢ meepdom pacmeope Ytormal.eut = 0,01,
2 — ronyenmpayus CMS2 ¢ meepdos pacmsope Ytormal.eut = 0,03.
3 — ronyenmpayus CMS2 ¢ meepdos pacmeope Ytormal.eut = 0,05,
Hoopduramer mouer, 0603HAUEHHBMIT KEDYICOMKAMU, DACUUMAAU QAL BEAUNUN YEABLT
yucea v':
a—6eAUnUNHA IHMAALNUU NAABAEHUR akepmatuma Jan u’' = 4,
6—9KCNEPUMEHMAALHAL GEAUNUNHE, MENAOMbL NAABAEHUL arepmaruma (meepdvie
pacmeopy, omecymemeyion).

Puc. 3. I'pagfuneckue 3asucusocmu armuGHOCMU QREDMAHUMGE Greal OM KOHYEHMPOYUL
pacmeopa zreal Oas u’ = 1 — 6. (Yucaa kpusvixz cosnadatom ¢ seaununamu u'.)

OXIDES AND OXIDE FILMS, VOL. 3 (Kysliéniky a kysliénikové filmy, sv. 3).
Redakee J. W. Diggle a A. K. Vijh, vydal Marcel Dekker, New York a Basilej 1976,
333 str. vé. ¢etnych obr. a tab., cena 118 SFr.

Po prvnich dvou svazcich série o kysliénicich a kysliénikovych filmech — viz
Silikdty 19, 280 (1975) — vySel jiz tieti. Obsahuje pouze dvé kapitoly:

Prvni, kterd zaujimé vétSinu rozsahu svazku, se zabyvé vlivem prostorového nédboje
na tvorbu anodického filmu (autor A, T. Fromhold). V uvodni &édsti kapitoly jsou po-
dény kvalitativni poznatky a formulovdn matematicky model problému. Prevézna
éést kapitoly (a celé knihy) je pak vénovéna analytickym, popf. numerickym feSenim
pro jednotlivé piipady. V &etnych tabulkdch a grafech jsou uvedeny prubéhy piislus-
nych funkei ziskané poéitatem. Problém je analyzovén velmi zevrubné, jsou napft.
odvozeny i vztahy pro napéti vznikajici v rostoucim filmu. Prehlednosti napoméhé,
Ze detaily TFeSeni jsou uvedeny v dodatcich.

Druhéd kapitola o rozsahu 45 stran se zabyvé chemisorpénimi vlastnostmi kysliéniku
zinednatého v zdvislosti na povrchové krystalografii a topografii (autofi P. Mark
a Shih-Chia Chang). Mnoho z popsanych zédkonitosti lze jisté aplikovat i na dalsi
kysli¢niky.

Knihu by méli éist vSichni, kdo se zabyvaji elektrochemickymi déji spojenymi
s tvorbou kysliénikovych vrstev a vibec transportem iontd v pevnych ldtkéch za
pusobeni elektrického pole, ddle pak ti, kdo se zabyvaji heterogenni katalyzou, véetné
problematiky nosiéi, oxidaci kovi na kysliéniky a reaktivitou kysliénika vabec.

J. Maté}
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