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Phase equilibria were stu,diecl in the systems MgO-CaCr,O •, 
CaO-CaCr20• and MgO-CaO-CaCr204 in neuf;ral atmosphere·. The 
compositions oj solicl phases obtainecl by means oj quantitative X -1:ay 
analysis were nsecl in the calcitlation oj liquidus curves for the above 
two-component systems (on the assumption oj jormation oj ideal solutions 
in both solid and liqitid states) itsing the LeGhatelier-Schroder equation, 
while the unknown melting ent·ropy oj calcium chromite was estimated 
by the thermodynamic analogy method. The positions oj invariant points 
obtained from the calculated liquidits curves were compared with the 
positions established experimentally and a satisf actory agree·ment was 
reached. 

The liquidus area oj the system MgO-CaO-CaCr20• in the neigh­
bourhood oj the eutectic was calculated by the simplex ldttice method 
on the basis oj three experimentally determined liquidus temperatures 
inside the system. It was Jound that no liquid phase is jormed in the 
system MgO-CaO-CaCr204 below 1900 ° G.

INTRODUCTION 

The subject was treated in the past above all by Chadeyron, Rees, Ford, 
White and Budnikov [l], [2], [3], [4]. The authors were concerned with the 
system MgO(M)-CaO(C)-Ct2OJ(Cr) with respect to phase equilibria and 
theil' utilization in the preparation of refractory constructional materials. 
Most of the results were obtained in oxidation atmospheres, that is under 
conditions permitting the existence of chrome in higher oxidation states, 
which brings about formation of low-melting compounds. The systems 
containing both CaO and Cr2O3 are known to depend on the partial pressure 
of oxygen in the atmosphere to which they are exposed, so that the studies 
published so far are only partial contributions to the knowledge of the phase 
equilibria in these systems, in particular in view of those stages of metallurgical 
processes when the refractories serve in reduction atmospheres or at 
reduced Poz. 

Calcium chromite (CaCr2O4-CCr) is the only compound in the system 
M-C-Cr above 1000 °0 which contains CaO. It is one ofthe five so-far known
binary oxidic compounds containing CaO and having rnelting temperatures
higher than 2000 °0 (2CaO . SiO2 - 2130 °0, CaO . Cr2O3 - 2170 °0,
3CaO. W03 - 2250 °0, CaO. ZrO2 - 2345 °0, CaO. Hf02 - 2470 °0) [5].
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Z. Pánek:

In spíte of the high melting tempemture and chemical resistance including 
that to the effects oť steelmaking slags, these cómpounds or sy('ltems have so 
far been paicl little attention. A phase diagram of the system CaO-Cr2O3 

ancl an experimentally determinecl liquidus curve oť this system was published 
in 1937 by Wartenberg [6], ancl these data have practically remained the only 
ones 3iV�ilable for �he system. :

EXPERIMENTAL AND MEASURING RESULTS 

The mixtures required for studies of phase equilibria were preparecl by 
homogenization of pure �CCr with M and C oxicles; �CCr was synthetized 
by evaporating calcium nitrate and amonium bichromate sohition and 
subsequent heating, first at 600 °C (elimination of nitrates) ancl then at 
1200 °C. X-ray analysis clicl not show the presence of any other phase but 
�CCr. M and C were prepared by decomposition of carbonates. All the initial 
substances were of AR· purity. Specimens oť cylinclrical shape 3 mm in 
diameter and in height were preparecl from the mixtures undeť a pressure 
oť 100 MPa. The specimens were placed in molybdenum crucibles which in 
turn were introcluced into a sealable molybdenum container; a cylinder of 
compacted chromic oxide was also placed at the bottom of this container. The 
specimens were heated ťrom 2 minutes to 2 honrs in a furnace providecl with 
a graphite heating . element, ancl quenched rapidly either by ťalling into 
a copper block (these specimens were used in quantitative phase analysis) 
or by breaking the electric input (the specimens were used for microscopic 
phase analysis). The temperature was measured with a photoelectric pyrometer, 
the scale. of which had been calibrated at melting temperatures of Pel, Pt, 

Table la 

Phase analysis of the system CaO-CaCr2O4 

Composition t Phases Composition of the phases
CaO [rnasš %] [OC] present CaO [rnass %] I CCr [ rnass %]

30 2020 C 91 9 L 19.4 80.6 
40 2020 C 91.2 8.8 

L 19.6 80.4 
10 2020 CCr 0.72 99.28L 13.4 86.6 
20 1970 (L) CCr 0.97 99.03 

C 87.5 12.5 

Rh and Ir. Microscopic identification of the phases was carried out on polishecl 
sections; the composition of the phases was determined by means oť 
an X-ray microanalyzer. The results of both quantitative and qualitative 
analyses are listed in Tables la, b. 

2 ,
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Phase Eq,uilibria in the System J.l1g0-0a0-0a01·204 

Table Ib 
:·, 

• 
i' Pha.se a.na.lysis of-the system MgO-Cp,Cr204 

·-Composition t- Phases ; Corilposition of',t1{e pha.ses 
MgO [ma.ss %] [OC] present MgO [ma.ss %] I '. 

CCr [ma.ss %] 

40 '207_0 L 10.2 - 89.8
CCr 3.2 ; 

- 96.8 
•: 

M 62.9 37.1 
20 2090 L • '

M 64.7 35.3
5 2090 L 

CCr 2.7 97.3 I
The liquidus curves for the systems M-CCr and C__:_:_CCr were calculated

by means of the LeChatelier-Schroder equation, the general form of which
is as follows: 

T 

al 
_ 

J 
!).Hm('J') clT ln-- R .-T as 2 

'11,u 

where al , a8 are activities of the same component, m solution or solid 
phase, 

!).Hm(T) is the melting enthalpy of the pure· component, generally
dependent on temperature, 

Tm 1s the melting temperature of the pui·e component in K,
T is the primary crystallization temperaturo in K. 

The melting enthalpy a� temperature T can be obtained from the equatíon 

D.Htt = D.HWm - f D.Cp dT 
'1.' 

when one knows the dependen�e of D.Cp(C�, - ci) on t<:lmperature, and 
tlH'!} .... When assuming a linear relation of !iCp with temperature (tlCp = 
= A + BT), by substituting equation (2) into equation (1) and integrating one 
obtains 

al D.řltt .. 
( 

1 1
) A 

( 
T Tm 

) 
B(T- Tm)2 

ln
--;:;;

= ---y_r- Tm-T + R 
111Tm +p-l + 2RT 

• (3)

For both C and M the temperature dependence of D.Cp 9an be considerecl
linear within the range of 2200 to 3000 K. The respective values of A, B
are 13.66 and -4.69 x 10-3 for C, 12.08 and -3.22 x 10-3 for M when
expressing D.Cp in J mol-1 K.-1

. These values, as well as the other thermo­
dynamic values were obtained from tables [7]. 

The experimentally established values of solubility of CCr in C or M 
(a8 = x8), the tabellated melting temperatures of C (2888 K), M (3098 K) 
ancl the temperature dependence of D.Cp were used for calculating the liquidus
lines, using equation (3), for the region of primary crystallization of C and M 
(Figs. 1, 2). 
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The thermodynamic data on CCr are unknown except for the melting 
temperature (2443 K), so that the value 6.Sf;a, was estimated by the thermo­
dynamic analogy method [8] using relation 

6.S':i.n. = a �s,+ b 6.S1Ji + 6.SaA-bB
1 (4) 

where 6.SaA-►bB (6.811) expresses the contribution of all the forms of mutual 
effects between the elements in the compound. When replacing 6.St of the 
elements in equation (4) by the melting entropy of the oxides, one obtains 
the following relation for the calculation of 6.Si10

. R,o,: 

.2800 

2600 

2 400 

2200 

2000 

MgO 
20 60 

Mole[%] 

(5) 

80 

Fig. 1. Phase diagram oj the system CaO-CaCr204; 
- - - calculated liquidus lines, • composition;determined by quantitative X-ray mic­
roanalysis o composition determined by X -ray difractography. 

The 6.S'lfcr was calculated by both methods. CaFe2O4 (CF) was selected as the 
analogous compound for the calculation of melting entropy from the elements. 
It is assumed that 6.SiF = 6.Sicr; the values 6.S'gF = 72.75, 6.Sfe = 7.63, 
6.83',cezement) == 9.62, 6-83� = 7.45 J. mol-1 K-1 are tabellar; The value of sum 
2 6.S'IJ, + S�

F 
= 50.04 J. mol-1 K-1 was calculated from equation (4) and 

substituted in equation (4). Then 6.S'Scr = 7.45 + 2 X 9.62 + 50.04 =
-:-- 76.73 J. mol-1 K-1

. 

The calculation of melting entropy of CCr according to equation (5) from 
the melting entropies of oxides provided the same result. Alumina was selectecl 
as the analógous substance. 

The va,lue 6.S'Pfcr = 77 J. mol-1 . K-1 was used in the calculation of the 
liquidus curve within the range of primary crystallization of CCr, together 
with the melting temperature of 2443 K and the established solubilities of 

4 
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Phase Equilibria in the System lvigO-CaO-CaCr20• 

M. and C in CCr. A zero value of /J,,.Op (constants A, B equal to zero) was
assumed in the calculation. The calculated liquidus curves are shown in
Figs. 1, 2.

t ť°C] 

2500 

2300 

2100 

'1900 

20 

CaO 

40 60 

Mole [%1 

F'ig. 2. Phase diagram oj the system MgO-CaCr20.; 

80 

- - - calculated liquidus lines, • composition cletermined by quantitative X-ray
microanalysis.

2800 

2 600 
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Fig. 3. Phase diagram oj the system CaO-CaCr204; 

80 

O uniclentijiecl melt, • partially molten sample, o melt. 

The positions of the theotetically calculated invariant points in the 
systems C-CCr and M_:__CCr were checked experimentally. The co-existence 
of phases was determined microscopically using the rapid quenching method. 
The experimen:ts are múked with circles iri Figs: 3, 4 .. The' systéms M_:_CCř 
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and C-CCr can be characterized as simple binary ones with limited mutual 
formatioi;i ofso.lid solutions. The positions of invariant points are given by 
a composition of 17 % C, 83 % CCr and a temperature of 1965 °C for the 
system C-CCr, and 10 % lVI, 90 % CCr and 2065 °C for the system lVI-CCr. 
The mutual solubility values are listed in Tahle la, b. 

Table II 

Experimentally
0 

determined liquidus temperatures of the system CaO-MgO-CaCr2O4 

Point Composition Liquidus temperatura 
x1(CCr) X2(C) 

1 0.5 0.25 
0.25 0.5 

3 0.25 0.25 
0.45 0.45 

II 0.5 0.4 

s= 5.9 at 10° freedom (f = 10) 

2600 

2400 

2200 

2 000 

1800 

CaO 

X3(M) 

0.25 
0.25 
0.5 
0.1 
0.1 

1965 ± 10°c 

20 40 

2010 
2118 
2360 
1945 
1920 

o 

60 

Mass [%1 

Fig. 4. Phase iliagrnm oj the system MgO-CaCr204 ; 

[OC] 

2016 
2105 
2353 
1940 
1915 

80 

C unidentijied melt, G partially molten sample, o melt.

2005 
2107 
2340 
1952 
1922 

y [OC] 

2010 
2110 
2351 
1943 
1919 

The liquidus area of the system lVI-C--,CCr ,vas calculated by the simplex 
lattice method on the basis of the lrnown liquidus lines of the binary 
systems, and three experimentally determined points in the liquidus area 
of the ternary· systei;n (Tahle II, points 1�3), The method was described in 
detail in studies [9], [10], [11 ], [12]. The liquidus.area y of the three-component 
system is expressed by .the following polypomial for 4th stage approximation: 
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Phase Eq·nilibria in the System MgO-CaO-CaCr20, 

+ L ÓijXiXj(Xi - x1) 2 + L �iijkX[XjXk +
I;,:;i;e:;J=3 l�i;;,;J;e;k=3 

• 

+ t �ijjkXiX7Xk .+ r �ijkk:.l:iXjXi. 
I;,;i;e;J;e;k=3 I;,;i;e;J;;;;k=3 

(6) 

The coefficients �' y, o found on thé right-hancl side of equation (6) (there 
are 15 of them for a three-component system) were calculated Jrom the 
liquidus composition and temperatures rnarked in Fig. 5 by full rings 
( coefficients A in Table III); the calculated isotherms around the eutectic 
are marked in the same diagram. The adequacy of the model employed at the 
selected reliability coefficient (1- o:)= 0.95 was assessed according to the 
inequality 

texp < ttab 
"-/2l;f «/21;/ • (7) 

The left-hand side of the inequality is obtainecl from equation (8) on the 
basis of experimentally determinecl liquidus temperatures (control poin,ts I 
and II in Table II), the right-hand side from the tabellated values of the 
Student distribution 

texp. = I 6.y 
I rI/2/s( 1 + �)1/2«/21,/ 

where tis the Student distribution, 
lis the number of control points (l = 2), 

(8) 

f is the freedom degree in s determination ( 5 measurements, ť = 3; 
f = 10), 

r is the number of parallel liquidus tempera.ture measurements 
(r = 3), 
I t::.y 1-1 Ycal - Yexp I

� is a constant depending on the position of the point in the concentra­
tion triangle =.o l (10). 

7.'ablc III 
Tho tex1> value for va,·ious methods of calculntin3 t,hs regrc.,;sion coefficients 

--·-------------------,-----Regression I 
Point coeficient Yexp i 

I . [O
C] I 

I 

II 
I 

II 

variant 

A 
A 
B 

B 
- �--·- ---

Hl43 
1019 
1943 
1919 

------ -

Ycal 
lb.111 [OC] 

1965 22 
1945 26 
1944 21 
1930 11 

te 

' 
4. 
5. 
o. 

2. 

xp 

50 
31 
17 
24 

The values of texp ('J'able Hl, coefficients A) show tlrnt the ca.lcnlated 
regression coeffi.cients of the selected model are not adequate as the ciom;lition 
given by inequality (7) is not compHed with. In the repeated calculátion, 
vahíes céirresponding to the binary eutectícs were substituted at the ;l)ínary 
connections in place of póints a:i; _ _:_ 0.5 • (coéffi.cients B in 'rable :IIJ)', .. The 
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isotherms in the neighbourhood of the eutectic, calculated in this manner, 
are shown in Fig. 6; the texp values in this region comply with inequality (7). 

The error in the calculated liquidus temperature values around the eutectic 
was expressed by equation (10): 

A = t_ tab 8 ti 12/ťl 12 
1X/2k;f ,; , (9) 

where A is the error of the calculated values, k is the number of regression 
coefficients; A'== ±14 °0: • 

The results obtained indicate that no liquid phase arises in the ternary 
system M-C-CCr at temperatures below 1900 °C. 

DISCUSSION 

Measurement of phase diagrams in the system M-C-Cr is possible only 
under such conditions which do not change the oxidation state of chrome. 
The dependence of po2 on temperature is lrnown for the reaction 2 Cr + 1.502 =

= Cr2O3. 

Mole fraction 

Ji'ig. 5. Calculated liquidus area oj the system MgO-CaO-CaCr204 around the eutectic; 
Oliquidus temperatures substituted in equation (8), - calculated boundary lines 
. • • boundary lines based on experimentally determinde binary eutectics. 

However, the system in question is not 8t simple three-component one as 
compounds of CCr and MCr are formed. Thé relationship po, = f(T) for the 
reactions Ca(Mg)Cr2O3 � Ca(Mg)O + 2 Cr+ 1.5 02 is not known; however, 
it can be assumed that the values of po, will • be lower than those specifi.ed 
for chromic oxi<;le [13]. For this reason, also Cr2O3 was introduced into th� 
molybdenurn container; in spite of this, chrome metal was found in some 
specimens, probably as � result of total reduction of Cr2O3. The specimens 
containing metallic chrome were not further analyzed. 
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Phase Eqitilibria in tl(e Sýstem MgO-CaO-CaCr204 

The experiments have shown that the equilibrium in the systems in questiói1 
in the presence of a melt is established withiri arelatively short period of time, 
since nó differences in the phase composition of the specimens heated fén; 2 
to 15 minutes were found, nor were there any substantial differences in the 
composition of the individua! phases. This fact is bome out by the measure­
ments of solubility of CCr in C in the subsolidus region at 1900 °C following 

cer 

C M 

Mole fraction 

F'ig. 6. Calculated liquidus area oj the system MgO-CaO-CaCr20• around the eittectic 
(Variant B). 

two-hour heating. A solubility of CCr in C amounting to 10 % was determined 
by measuring the shift of C diffraction peaks in terms of COr content. This 
value corresponds well to the solubility values (12.5, 9, 8.8 %, Table la) 
determined by quantitative X-ray microanalysis of specimens heated for 
5 minutes to a temperature at which a liquid phase is present. 

Oalculations of the liquidus lines were based on the assumption that ideal 
solutions were formed. In spite of the fact that the difference betwee11- the 
melting temperatures of eutectic mixtures and those of pure components 
was approximately 700 K, the simplification of the temperature dependence 
of the melting enthalpy had no substantial effect on the calculation. The 
satisfactory agreement of the calculated invariant point with the determined 
one in both system allows to assume that the binary systems in question ťorrh 
solutions close to ideal ones. For the same reason the value 6.Sccr == 
== 77 J. mol-1. K-1 can be considered realistic. 

In the calculation of the liquidus area of the systein M-:-0--001· it was 
found that when the field of interest is the region around the invariant point, 
the actual conditions can be best approximated by introducing into the 
calculation the constants of invariant points of the binary systems in place 
of the closest y values in Fig. 6. The values t which depend only on the 
position of the respective point in the concentration triangle and which are 
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given in literature [10], hold only approximately. However, at small deflections 
of the positions of. binary invariant points from points y the deviations of 
values �' and thus also these of the determined error of the calculated value 
are insubstantial. 

CONCLUSION 

The investigations were concerned with phase equilibria in the systems 
C-CCr, M-CCr in a neutra} atmosphere. The compositions of solid phases,
and the tabellated values of ó.Hni and Tn were used in the calculation of the
liquidus curve by means of the Le Chatelier-Schroder equation, on the
assumption that ideal solutions were formed. The unlmown melting entropy
of calcium chromite ,vas estimated by the thermal analogy method. The
positions of invariant points obtained by calculation were compared with
those determined experimentally, ancl a good agreement was achievecl. The
positions of invariant points are given by the composition of 17 % C, 83 % CCr
and a temperature of 1965 °0 for the system C-CCr, and 10 % M, 90 % CCr
and 2065 °C for the system M-CCr.

The liquidus area of the system M-CCr-C close to the eutectic was 
calculatecl by the simplex lattice method on the basis of three experimentally 
established liquidus values within the system. It was found that no liquid 
phase is formed in the three-component system M-C-CCr at temperatures 
below 1900 °C. 
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Phase Equilibria in the System 11'IgO-CaO-CaCr2O4 

FÁZOVÉ ROVN OVÁHY V SÚSTAVE MgO-CaO-CaCr2O4 

Zdeněk Pánek 

Ústav anorganickej chémie SA V, Bratislava 

Študovali sa fázové rovnováhy v sústavách C-CCr, M-CCr v neutrálriej atmosfére. 
Zo zloženia tuhých fáz, tabelovaných hodnot C1H"' a Tm sa vypočítali krivky likvidus 
pomocou rovnice Le Chatelier-Schriidereóvej za predpokladu tvorby ideálnych roztokov. 
Neznáma entrópia topenia kalciumchromitu sa odhadla metódou termodynamickej ana­
lógie. Polohy invariantných bodov, získaných výpočtom, sa porovnali s polohami, 
zistenými experimentálne, pričom sa zistila dobrá zhoda. Polohy invariantných bodov 
sú dané složením 17 % C, 83 % CCr a teplotou 1965 °0 pre sústavu C-CCr a 10 % M, 
90 % CCr, teplotou 2065 °0 pre sústavu M-CCr. 

Plocha likvidus sústavy M-C-CCr v okolí eutektika se vypočítala metódou simplex­
nej mriežky na základě troch experimentálne zistených teplot likvidus vovnútri sústavy. 
Zistilo sa, že v trojzložkovej sústave M-C-CCr nevzniká kvapalná fáza pod 1900 °0 

Obr. 1. Fázový cliagram sústavy CaO-CaCr2O4 ; 
- - - vypočitané éiary likviclits, O zloženie, stanovené kvantitativnou rtg mikroanalýzou,
o zloženie stanovené rontgenograficlcy.

Obr. 2. Fázový cliagrarn sústavy MgO-CaCr2O4; 
- - - vypočítané éiary likviclits Cl zloženie stanovené kvantitatívnou rnikroanalýzoit.

Obr. 3. Fázový diagram sústavy CaO-CaCr2O4; 
O tavenina nezistená, ..-, vzorka čiastočne roztavená, o tavenina. 

Obr. 4. Fázový diagram sústavy MgO-CaCr2O4; 
C tavenina nezistená, � vzorka čistočne roztavená, O tavenina. 

Obr. 5. Vypočítaná plocha likvicliis sústavy MgO-CaO-CaCr2O4 v okolí eutektika; 
O teploty likvidus, closaclzované do rnvnice (8), - vypočítané hraničné éiary, 
- - - hraničné čiary vychádzajúce z experirnentálne stanovených binárnych eutektik.

Obi·. 6. Vypočítaná JJlocha likvidus sústavy MgO-CaO-CaCr2O4 v okolí eutektika 
(varianta B). 

©A30BhIE PABHOBECIHI B CHCTEME MgO-CaO-CaCr204 

3p;eHer< IlaneH 

.PI1-tcmumym Heopeariu•iec1;oi'í xu,mm CAH, Bpamuc.riaaa 

ADTopoM Hcc.JJep;oBaJIHCh cpasoBue paBHOBeCHll B CHCTeMax C-CCr, M-CCr B HeiITpaJ1b­
I1011 cpeJ:le. Ha ocHoBaHHH cócTaBa TBepp;r,1x clias, Ta6eJIHpoBaHHLIX BeJIH'IHH t'1H"' H T"' c rro­
,!011.\bIO ypaBH0Hllll olJe lllaTeJ111epa-lllpeJ:1epa paCC'IHTblBa,TJHCb Hplrnh!e Jlfll{BHp;yc npu 
npegIIOJIOlH6HIHI o6pa30BaHIIH HJl;eaJihllh!X pacTDOJ)OB. I -leR3DeCTHaH ::JHTPOITHll ITJiaBJI6HilH 
1,aJIJ,J.\lli°IXJ)OMHTa DI,JBO)l;HTCll C IIOMOl1.\I,IO MeTop;a TepMOp;HHaMH'JeCHOI1 amlJ!Onm. IlOJIOJHe­
IIIJH l!HDapimIITHLIX TO'JeH, IIOJiy•JeHHLIX paCC'JeTOM, COIIOCTaB!lHIOTCll C flOJIOJIWHilllMH, 
ycTUHOBJl0Hllb!MH 3HCrrepRM6HTaJibllblM IIyTeM, rrplPieM 6r,mo ycTaHODJI01IO xopomee con,na­
p;emrn. IloJiomemrn HHBapnaIITHh!X TO•Jel{ orrpep;eJIHIOTCH COCTaDOM 17 % C, 83 % cer 
u TeMnepaTypoů 1965 °C Jl;Jill CHCT0Mb! C-CCr R to% M, 90 % cer TeMnepaTypoii 2065 °0 
JJJill c11cTeMLr M-CCr. 

IloBepxaocTb mmmrp;yc c11cTeMbI M-C-CCr B6mrn11 9BTeHTmm pacc•ntTb1Bam1cb Me� 
TOJ:IOM Cl!MIIJI0HCHOl1 pemeTrrn Ha OCHOBaIIHif Tpex 3HCrrep11MenTaJ1bllblM rryTeM ycTaHOBJI6H

_:­
llhlX TeMnepaTyp JIHI{BI!p;yc BHYTPH CHCT0MI,J. Bb!JIO ycTaHODJI6HO, 'ITO. B Tpe;,tJ{OMIIOH6HTH011 
,·ncTeMe M-C-CCr ne B03IIHHaeT IBHAHa11 cpasa rrpu TeMrrepaType IInme 1900 °C. 

Puc. 1. ([Jasoaa.R, auaepa,1r.1,1.a cucme.Atbi CaO-CaCr204; 
-- pacc•wnutHHbie .riuriuu .riwwuayc, O - cocmac, ycmanoa.f/,e11.HbHl ,;o.riu1WcmeeH11b!.11 
peHmeeHoepaifiu11ec1,,u.At ,1tuh,p0aH,a.riuaoM, o - cocmaa, ycmarioa.rieHnMz'i peHm2eHo· 
2paifiu11ech,u. 
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Puc. 2. <Paaoean, 8úa2pa.At.1ta. cucme.itbí MgO-CaCr204·; 
-- pacc•tttmaHHbie JtUHUU Jtui.eu8yc, • - cocmae, ycmanooJteHl-tbiií 1,0Jt1Piecmee1-tHM.1i 
pe1-1,m2e1-1,02paifiu1ieci.u.1t .1tui.poa1-taJtuao.1t. 

Puc. 3. <Paaoean, 8ua2pa.M.1w cucme.,im CaO-CaCr204 ; 
O - 1-1,e ycmaHOIJJteHHbLll pacnJtae, ._ - ,wcmu,11-1,0 pacnJta1JJte1-Í1w.ri npo6a, o -pacnJta6. 

Puc. 4. <Paaoean, 8ua2pa.11 . .1w cucme.1tbi MgO-CaCr204; 
.O - 1-1,e ycma1-1,oeJteHHbUl pacnJtae, w - 1tacmu,11-1,o pacnJtaOJte1-1,1-1,an, npo6a, O -pacnJtao. 

Puc. 5. Pacc•iuma,.ma.ri noeepxrtocmb Jtu1.au8yé cucme.1tbt MgO-CaO-CaCr204 e6.aui/U­
aamei.mui.a· 
O - me.,in�pamypbi Jtui.eu8yc, no8cmaeJte1-1,1-1,ue e ypae1-1,e11ue (8), -- - pacc11uma,i!-
1-1,bie npe8eJtbl·tbie. JtUl·tllU , -- - npe8e.iMtbl-e JtUHuu, cocmaeJtertHbie 1-ta ocnoea1-1,u.u 
ai.cnepu.1:en11iaJtb1tb1.1i nyme.-lf. ycma1-1,00JteHHblX 6unapH-btX aamei.mun .. 

Puc. 6. Pacc11unw1111-a.ri noaepx1-1,ocmb .riui.eu8yc cucme.1tbi MgO-CaO-.CaCr204 a6Jtttilu 
;;0111ei.11wi.a (ea.pua.wn B).

KINETIKU HYDRATACE KŘEMIČITANU TROJVÁPENATÉHO studovali 
Kinjiro Fuji a Wakichi Kondo z Tokya ( J. Am. Cer. Soc. 57, 492 (19U)). Hydratace byla 
sledována při vodním součiniteli O, 7 mezi 5 a 50 °C určováním volného vápna a vázané 
vody". Zmínění badatelé se ujali výzkumu, poněvadž u této důležité reakce ani rychlost, 
ani mechanismus nebyly dosud uspokojivě vysvětleny. Příčinou byl 1. velmi pomalý 
průběh v indukční periodě a 2. vazná a gelovitá struktura vznikajícího hydratovaného 
kfomičitanu vápenatého. Autoři dospěli k názoru, že zmíněnou reakci lze vyjádřit rovnicí: 
3 CaO, Sio2 + 3,90 H20 = 1,68 CaO . Si02 . 2,58 H20 + 1,32 Ca (OH),. Po indukčním 
období nastává tato reakce mechanismem propagativní povrchové nukleace a růstem 
CSH(Il), přičemž aktivační energie pro růst krystalu CSH(Il) je 7,5 kcal/mol a počet 
nukleí CSH(II). V objemové jednotce hmoty tvofoné reakcí 1 molu CJS, činí 4 x 1012 bez 
ohledu na teplotu. Difúzí řízená reakce začíná, jakmile hloubka hydratace dosáhne 
"" 0,4 až 0,3 µm; aktivační energie je ,,,,5,0 kcal/mol. 

NEDOSTATEK VŠECH KOVŮ je na obzoru. Nyní, kdy životní úroveň všude stoupá 
a zejména je tfoba počítat i s dříve zaostalými zeměmi, je jisté, že světové zásoby kovů, 
které jsou omezené, budou podstatně měnit současný stav. Velkou náhradou za základní 
kov, železo, se již dnes stává hliník. Podle dr. R. Berryho, pfodsedy Aluminium Federation 
v Londýně, jsou zásoby jeho surovin zajištěny nejméně do 23. století (:lVIetal and Materials 
8, 501 (1974)). 

CHRÓM A VANAD se podle Environmental Bulletin č. 29/1974 považují za zdraví 
nebezpečné a kde je člgvěk vystaven působení jejich větší koncentraci, má být vždy 
zajištěna její kontrola. Casopis Metals and Materials 8, 475 (1974) uvádí, že škodlivost 
obou prvků byla nově podrobena kontrole. Bylo zjištěno, že chróm nejen že nemá škodlivý 
účinek, nýbrž naopak je pro lidi i zvířata nezbytný. Vanad pak v obvyklých koncentracích 
sice neškodí, ale bude asi třeba omezit jeho obsah v reziduálních topných olejích a ve 
7.vláštních pi'.-ípadech, jako pi'-i výrobě ferovanadia, kouí· jímat a zneškodňovat. Z této
zprávy plyne, že v podmínkách prúmyslu silikátů půjde. o ochranu lidského zdraví jen
tam, kde se pracuje s vanadiovými barvami.

NOVOU TECHNIKU K PŘÍPRAVĚ KERAMICKÝCH PRÁŠKŮ Z VODNÝCH 
ROZTOKŮ SOLÍ DEHYDRATACÍ V HYGROSKOPICKÉ TEKUTINĚ popisují 
R. E. Jaeger a T. J. Miller v Amer. Cer. Soc. Bull., 53, 855 (1974). Jemně zrněné reaktivní 
kysličníky, vznikající rozkladem sušené soli, vynikají homogenností a stechiometričností. 
Sušení probíhá velmi rychle. Ke sledování povahy dehydratačních pochodů se·osvědčila 
kinematografie. Novým způsobem připravený spinel nebo ferity hofočnatý a manganatý 
mají teoretickou hustotu. 
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