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Phase equilibria were studied in the systems MgO—CaCr.0y,
Ca0—CaCr:04 and MgO—CaO—CaCr,0, in neutral atmosphere. The
compositions of solid phases obtained by means of quantitative X-ray
analysis were used in the calculation of liquidus curves for the above
two-component systems (on the assumption of formation of ideal solutions
in both solid and liguid states) using the LeChatelier—Schrider equation,
while the unknown melting entropy of calcium chromite was estimated
by the thermodynamic analogy method. The positions of invariant points
obtained from the calculated liquidus curves were compared with the

positions established experimentally and a satisfactory agreement was
reached.

The liquidus area of the system MgO—CaO—CaCr.O4 in the neigh-
bourhood of the eutectic was calculated by the simplex lattice method
on the basis of three experimentally determined liquidus temperatures
inside the system. It was found that no liguid phase is formed in the
system MgO—CaO—CaCr,04 below 1900° C.

INTRODUCTION

The subject was treated in the past above all by Chadeyron, Rees, Ford,
White and Budnikov [1], [2], [3], [4]. The authors were concerned with the
system MgO(M)—CaO(C)—Cr,03(Cr) with respect to phase equilibria and
their 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 Cr,O; 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 po; .

Calcium chromite (CaCr;0,—CCr) is the only compound in the system
M—C—Cr above 1000 °C which contains CaO. Tt is one of the five so-far known
binary oxidic compounds containing CaO and having melting temperatures
higher than 2000°C (2CaO.Si0, — 2130°C, CaO.Cr,0; — 2170 °C,
3Ca0 . WO; — 2250 °C, CaO . ZrO, — 2345 °C, CaO . HfO, — 2470 °C) [5].
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In spite of the high melting temperature and chemical resistance including
that to the effects of steelmaking slags, these compounds or systems have so
far been paid little attention. A phase diagram of the system CaO—Cr,0;
and an experimentally determined liquidus curve of this system was published
in 1937 by Wartenberg [6], and these data have practically remained the only
ones available for the system. .

EXPERIMENTAL AND MEASURING RESULTS

The mixtures required for studies of phase equilibria were prepared by
homogenization of pure BCCr with M and C oxides; BCCr was synthetized
by evaporating calcium nitrate and amonium bichromate solution and
subsequent heating, first at 600 °C (elimination of nitrates) and then at
1200 °C. X-ray analysis did not show the presence of any other phase but
BCCr. M and C were prepared by decomposition of carbonates. All the initial
substances were of AR purity. Specimens of cylindrical shape 3 mm in
diameter and in height were prepared from the mixtures under a pressure
of 100 MPa. The specimens were placed in molybdenum crucibles which in
turn were introduced into a sealable molybdenum container; a cylinder of
compacted chromic oxide was also placed at the bottom of this container. The
specimens were heated from 2 minutes to 2 hours in a furnace provided with
a graphite heating element, and quenched rapidly either by falling 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 Pd, Pt,

Table Ia
Phase analysis of the system CaO—CaCr204

Composition ¢ Phases Composition of the phases
CaO [mass %] [°C] present | CaO [mass %] | CCr [mass %]
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 99.28
F L 13.4 86.6
20 1970 (L)
CCr 0.97 99.03
C 87.5 12.5

Rh and Ir. Microscopicidentification of the phases was carried out on polished
sections; the composition of the phases was determined by means of
an X-ray microanalyzer. The results of both quantitative and qualitative
analyses are listed in Tables Ia, b.
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Table b
Phase analysis of the system MgO—CaCr20s

Composition i Phases Composition of ‘the phases
MgO [mass %] [°Cy present | MgO [mass %] | CCr [mass %]

40 2070 | ° L 10.2 89.8
CCr 3.2 . 96.8
g M 62.9 37.1
20 2090 L : o
M 64.7 35.3
5 2090 L
CCr 2.7 97.3

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:
7

o AHm(T) AT |
111;-: f ——R W (I)'

ViLs

where al, as are activities of the same component in solution or solid
phase,
AHm(T) is the melting enthalpy of the pure component, generally
dependent on temperature,
Tm is the melting temperature of the pure component in K,
T is the primary crystallization temperature in K.

The melting enthalpy at temperature 7' can be obtained from the equation

i

AHyp = AHYw — [ AC, AT (2)
1!

when one knows the dependence of ACL(C},— C3) on temperature, and
AH%,.. When assuming a linear relation of AC, with temperature (AC, =
= A + BT), by substituting equation (2) into equation (1) and integrating one
obtains

@ AHB. (1 1\ A[ T Tm B(T — Tm):

For both C and M the temperature dependence of AC, can be considered
linear within the range of 2200 to 3000 K. The respective values of 4, B
are 13.66 and —4.69 x 103 for C, 12.08 and —3.22 x 103 for M when
expressing ACp in J mol-t 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
(as = w5), the tabellated melting temperatures of C (2888 K), M (3098 K)
and the temperature dependence of AC, 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 AS%, was estimated by the thermo-
dynamic analogy method [8] using relation

ASR,BL’ = a ASQ + b AS% + AS;;A,_,bBl (4)

where ASga.—.p5 (ASY) expresses the contribution of all the forms of mutual
effects between the elements in the compound. When replacing AS¢ of the
elements in equation (4) by the melting entropy of the oxides, one obtains
the following relation for the calculation of A8y .r.0,:

AS%o-r00 = ASHo + ASR.0, + AS%0.R:0- (5)
t [OC] i | T &, T T T T i 1} T
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Fig. 1. Phase diagram of the system CaO—CaCrz0s;
-- calculated liquidus lines, ® composition’determined by quantitative X -ray mic-
roanalysis O composition determined by X -ray difractography.

The AS¥,. was calculated by both methods. CalF'e,O, (CF) was selected as the
analogous compound for the calculation of melting entropy from the elements.
Tt is assumed that ASY%; = ASYy; the values AS%, = 72.75, ASE = 17.63,
AS% ciementy = 9.62, ASE, = 7.45J . mol-1 K- are tabellar. The value of sum
2 AS%, 4+ S = 50,04 J . mol-t K- was calculated from equation (4) and
substituted in equation (4). Then ASP, = 7.45 + 2 X 9.62 + 50.04 =
= 76.73J . mol-1 K1,

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

The value AS%, = 77J . mol-1. K- 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
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M and C in CCr. A zero value of AC, (constants A, B equal to zero) was
assumed in the calculation. The calculated liquidus curves are shown in

Figs. 1, 2.
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I'ig. 2. Phase diagram of the system MgO—CaCr,O.;

Calra0;

--- calculated hgquidus lines, ® composition determined by quantitative X-ray

microanalysts.
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Iig. 3. Phase diagram of the system CaO—CaCr204;
© unidentified melt, ® partially molten sample, O melt.

The positions of the theoretically 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 experiments are marked with circles in Figs. 3, 4. The systems M—CCr

Silikaty ¢. 1, 1976

5



Z. Panek:

and C—CCr can be characterized as simple binary ones with limited mutual
formation of solid solutions. The positions of invariant points are given by
a composition of 17 %, C, 83 9%, CCr and a temperature of 1965 °C for the
system C—CCr, and 10 9%, M, 90 9, CCr and 2065 °C for the system M—CCr.
The mutual solubility values are listed in Table Ia, b.

Table I1

Experimentally determined liquidus temperatures of the system CaO—MgO—CaCr204

Point Composition Liquidus temperature
@ (CCr) 2:(C) @3(M) [°c y [°C]
1 0.5 0.25 0.25 2010 2016 2005 2010
2 0.25 0.5 0.25 2118 2105 2107 2110
3 0.25 0.25 0.5 2360 2353 2340 2351
L 0.45 0.45 0.1 1945 1940 1952 1943
I 0.5 0.4 0.1 1920 1915 1922 1919

s = 5.9 at 10° freedom (f = 10)

tE9Ed
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2000 1965 +10°C
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Mass (%]

Pig. 4. Phase diagram of the system MgO—CaCr,04;
@ wunidentified melt, ® partially molten sample, O melt.

The liquidus area of the system M—C—CCr was calculated by the simplex
lattice method on the basis of the known liquidus lines of the binary
systems, and three experimentally determined points in the liquidus area
of the ternary system (Table 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 polynomial for 4th stage approximation:
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Z By 4 ; Bijrivy -+ Z ylﬂu,(zi—-u) -+

1<7=3 1<i 1={Zj- :
Y by — a2 Y Bumedver + (6)
ISi<j=3 ISisjisk=3
-+ z Bmkmz-’v,z-’vk -+ Z Beskrisl .
1<isfZi=3 I1sigish=3

The coefficients 8, ¥, 6 found on the right-hand side of equation (6) (there
are 15 of them for a three-component system) were calculated from the
liquidus composition and temperatures marked in Fig. 5 by full rings
(coefficients A in Table I1I); the calculated isotherms around the eutectic
are marked in the same diagram. The adequacy of the model employed at the
selected reliability coefficient (1 — &) = 0.95 was assessed according to the
inequality

15k < iy (7)

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

5y = Qy | r/2[s(1 + &)1/2 (8)

where ¢ is the Student distribution,
{ is the number of control points (I = 2),
fis the freedom degree in s determination (5 measurements, » = 3;

)

f=10),
ris the number of parallel liquidus temperature measurements
(r = 3),

l A?j l = l Yeal — Yexp | ]
£ is a constant depending on the position of the point in the concentra-
tion triangle = 1 (10).

TVable 111

Tho texP value for various methods of caleulating the regression coefficients

Regression , —r .
Point ceeficient Yexp Yeal | Ay | texp
P [°C] [°C]
variant
I A 1943 1965 | 22 4.50
II A 1919 1945 26 5.31
1 B 1943 1944 21 0.17
II B 1919 1930 11 2.24

tab , s=m®]
tuf‘uuy 10 = 3.1

The values of texv (Table II1, coefficients 4) show that the calculated
regression coefficients of the selected model are not adequate as the condition
given by inequality (7) is not complied with. In the repeated calculation,
values corresponding to the binary eutectics were substituted at the ‘binary
connections in place of points a;'= 0.5 (coefficients B in Table III). The
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isotherms in the neighbourhood of the eutectic, calculated in this manner,
are shown in Fig. 6; the fexp 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 = tiah, sk1i2[r12, (9)

where A is the error of the calculated values, £ is the number of 1eg1ess10n

coefficients; A'= 4-14 °C.
The results obtained indicaté 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 po, on temperature is known for the reaction 2 Cr + 1.50, =

= 01'203 5

y(x)ccr

Y20x) C\ /y 2223 /gs [ Y2333 {xa(x3) M

Mole fraction

I'ig. 5. Calculated liquidus area of the system MgO—CaO—CaCr204 around the eutectic;
@liguidus temperatures substituted in equation (8), — calculated boundary lines
- -- boundary lines based on experimentally determinde binary eutectics.

However, the system in question is not a simple three-component one as
compounds of CCr and MCr are formed. The relationship po, = f(T') for the
reactions Ca(Mg)Cr,0; = Ca(Mg)O + 2 Cr 4 1.5 O, is not known; however,
it can be assumed that the values of po, will be lower than those specified
for chromic oxide [13]. For this reason, also Cr,Os; was introduced into the
molybdenum container; in spite of this, chrome metal was found in some
specimens, probably as a result of total reduction of Cr,O;. The specimens
containing metallic chrome were not further analyzed.
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The experiments have shown that the equilibrium in the systems in question
in the presence of a melt is established within a relatively short period of time,
since no differences in the phase composition of the specimens heated for-2
to 15 minutes were found, nor were there any substantial differences in the
composition of the individual phases. This fact is borne out by the measure-
ments of solubility of CCr in C in the subsolidus region at 1900 °C following

M

Mole fraction

Fig. 6. Calculated liquidus erea of the system MgO—CaO—CaCr.04 around the eutectic
(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 CCr content. This
value corresponds well to the solubility values (12.5, 9, 8.8 9, Table Ia)
determined by quantitative X-ray microanalysis of specimens heated for
5 minutes to a temperature at which a liquid phase is present.

Calculations of the liquidus lines were based on the assumption that ideal
solutions were formed. In spite of the fact that the difference between 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 form
solutions close to ideal ones. For the same reason the value ASH., =
=77 J .mol-1. K-1 can be considered realistic.

In the calculation of the liquidus area of the system M—C—-COCr 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 &, 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 neutral atmosphere. The compositions of solid phases,
and the tabellated values of AH™ and 7™ 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 unknown melting entropy
of calcium chromite was estimated by the thermal analogy method. The
positions of invariant points obtained by calculation were compared with
those determined experimentally, and a good agreement was achieved. The
positions of invariant points are given by the composition of 17 9 C, 83 9, CCr
and a temperature of 1965 °C for the system C—CCr, and 10 9% 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
calculated 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 MgO—CaO—CaCr.04

FAZOVE ROVNOVAHY V SUSTAVE MgO—CaO—CaCr,04

Zdenék Pdanek

Ustav anorganickej chémie SAV, Bratislava

Studovali sa fazové rovnovahy v sistavdch C—CCr, M—CCr v neutrdlnej atmosfére.
Zo zloZenia tuhych fdz, tabelovanych hodnét AH™ a 7" sa vypoéitali krivky likvidus
pomocou rovnice Le Chatelier—Schrdderedvej za predpokladu tvorby ideélnych roztokov.
Neznédma entrdpia topenia kalciumchromitu sa odhadla metédou termodynamickej ana-
légie. Polohy invariantnych bodov, ziskanych vypoétom, sa porovnali s polohami,
zistenymi experimentdlne, pridom sa zistila dobra zhoda. Polohy invariantnych bodov
su dané sloZzenim 17 9, C, 83 % CCr a teplotou 1965 °C pre sustavu C—CCr a 10 % M,
90 9% CCr, teplotou 2065 °C pre sustavu M—CCr.

Plocha likvidus sistavy M—C—CCr v okol{ eutektika se vypoéitala metédou simplex-
nej mriezky na zdkladé troch experimentélne zistenych tepl6t likvidus vovnutri sistavy.
Zistilo sa, Ze v trojzlozkovej sustave M—C—CCr nevznikd kvapalnd féza pod 1900 °C

Obr. 1. Fazovy diagram sustavy CaO—CaCr,0a;
- - - vypoditané éiary Likvidus, @ zloZente, stanovené kvantitativnou rtg mikroanalyzou,
O zloZenie stanovené rintgenograficky.
. Fazovy diagram sustavy MgO—CaCr20a;
--- vypobitané &ary likvidus ® zloZenie stanovené kvantitativnou mikroanalyzow.
. Fazovy diagram sustavy CaO—CaCr:z04;
© tavenina nezistend, « vzorka Ciastoéne roztavend, O tavenina.

Obr. 2
3

Obr. 4. Fazovy diagram sistavy MgO—CaCr;04;
5

Obr.

@ tavenina nezistend,  vzorka Cistoéne roztavend, O tavenina.
. Vypoéitand plocha lLikvidus sustavy MgO—CaO—CaCr,04 v okoli eutektika;
© teploty Uikvidus, dosadzované do rovnice (8), — wvypolitané hraniéné Cimry,
--- hraniéné &ary vychadzajiuce z experimentalne stanovenych bindrnych eutektik.
Obr. 6. Vypoéitand plocha Likvidus sustavy MgO—CaO—CaCr,04 v okoli eutektika
(varianta B).

Obr.

®A30BLIE PABHOBECHSI B CHUCTEME MgO—CaO—CaCrz04

3nener Ilamex

Hremumym neopearnunecroti zusuuw CAH, Bpamucaasa

ABTOpPOM Hcc:1ejloBasiHeh (hazoBuie paBHoBecusi B cucreMax C—CCr, M—CCr B HeliTpaiin-
Hoii cpeye. ITa ocHoBanHN cocTaBa TBepALIX (a3, TaGeMpPOBaAHHLIX BeJuuitH A/ 1 T™ ¢ 110-
womblo ypaBHeHust Jle Illarenmnepa-lllpegepa paccuHTHBANNCL KPHBBIE JIHKBHAYC DI
HPEJII0I0MKe I 06pa3oBaHisl HACAILHLIX pacTBOPOB. Ileu3BecTHasi SHTPONHS IJ1aBIIEHMSI
KaJILIIIIXPOMHTA BLIBOJMTCSI ¢ IIOMOINLIO MeToja TepMOjiHHaMHuecKoll anasorni. ITolosxe-
151 NHBAPHAHTHLIX TOYER, IIOJYYEHHLIX PACCUETOM, COIOCTABISIOTCSI C IIOJIOMKECHASIMH,
YCTAHOBJICHHBIMM SKCIIEPIMEHTAJIBIILIM IyTeM, IIpuyueM OLLIO YCTaHOBIIEHO XOpOIee COBIa-
genne. IToyoeHusT HHBapHAHTHBIX Touek onpefeirsiioresi cocraBoM 17 9, C, 83 9%, CCr
1t remuepartypoii 1965 °C jyist cueremst C—CCr u 10 9%, M, 90 9, CCr temnepaTtypoii 2065 °C
ast encremnr M—CCr.

IToBepxnocty muuBHAYC cucreMbl M—C—CCr BO6MM3H 9BTEKTHKAa DaccUMTLIBAJIHCh Me-
TOJIOM CMMINICKCHOM pelleTKM Ha OCHOBAHHI TPEX SKCIIEPHMMEHTAJBHHM IIYTeM yCTaHOBJIEH-
(BIX TEMIIEPATYD JIMKBHAYC BHYTPH CHCTEMLI. BLUIO YCTAHOBIIEHO, YTO B TPEXKOMIIOHEHTHOMH
cucteMe M—C—CCr re Bosmuraer »xuukas ¢asa npu remueparype Hixe 1900 °C.

Puc. 1. asosas duaepasesa cucmemvr Ca0—CaCrz04;
—— PaccHwmanHbie AURUL AUEUOYC, ® — COCINAE, YCINATOBACHHBLI KOAUNECTNECHHbLI
PEHMEEH02PAPUNECKUM  MUKDPOAHAIUBOM, O — COCMAB, YCMAHOBACHHBLE peHmeeHo-
epapunecru.
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Puc. 2. Dasosan duazpamma cucmenvt MgO—CaCr204;
—— paccuu ManHbIE AUHUL AUKGUIYC, @ — COCMAE, YCMA06AENIbLI KOAUHECHIGEHHDIAL
permeerozpadfuteckus MUEPOAnaaUso.
Puc. 3. ®asoeasn duazpamma cucmemwr Ca0—CaCr,04;
© — HEeYCMAaHOBAEHHVUE PACNAAG, @ — UACMUNHO PACNAACAECH.HAL Npoba, O — pacnaac.
Puc. 4. ®asosan duazpasmsa cucmemsr MgO—CaCr,04;
© — HEYCMano6aeHHbIE DACNAAS, g — UACMUUHO PACNA AGAEHHARL NPoba, O — pacnaas.
Puc. 5. Paccuumannas  noseprrocmo auneudyc cucmessr MgO—CaO0—CaCr:0s oGausu

semexmura;
© — mesnepamypoe aukeudyc, nodcmasaenvie ¢ ypasrenue (8), —— — pacc«mman—
Hble npedeavHvle. auNUL, —— — npedesbHble AUHUUL, COCINAGAEHHbIE HA O0CHOCAHUL

IKCNEPUNSEIINALDIBLIL NYMEM YCMAHOBACHHVLY OUNAPIGIL IGMERIMUF.
Puc. 6. Paccwumansas  noseprrocmv  aureudyc cucmesmvt MgO—CaO—CaCr,O4 ebauau
semermura (eapuanm B).

KINETIKU HYDRATACE KREMICITANU TROJVAPENATEHO studovali
Kinjiro FFuji a Wakichi Kondo z Tokya (J. Am. Cer. Soc. §7, 492 (1974)). Hydratace byla
sledovéna pri vodnim soudiniteli 0,7 mezi 5§ a 50 °C uréovdnim volného védpna a vdzané
vody. Zminéni badatelé se ujali vyzkumu, ponévadz u této dalezité reakce ani rychlost,
ani mechanismus nebyly dosud uspokojivé vysvétleny. Pfi¢inou byl 1. velmi pomaly
prabdéh v indukéni periodé a 2. vaznd a gelovitd struktura vznikajiciho hydratovaného
kiemiéitanu vdpenatého. Autoii dospéli k ndzoru, Ze zminénou reakei lze vyjadrit rovnici:
3 Ca0O, Sioz + 3,90 H,O = 1,68 CaO . SiO;. 2,58 H,O + 1,32 Ca (OH);. Po indukénim
obdobi nastdvéd tato reakece mechanismem propagativni povrchové nukleace a ristem
CSH(11), piitemz aktivaéni energie pro rust krystalu CSH(II) je 7,5 kcal/mol a poéet
nuklei CSH(II). V objemové jednotee hmoty tvorené reakei 1 molu CsS, éini 4 x 1012 bez
ohledu na teplotu. Diftizi Fizend reakce zadéind, jakmile hloubka hydratace doséhne
~ 0,4 az 0,3 pm; aktivaéni energie je ~5,0 keal/mol.

NEDOSTATEK VSECH KOVU je na obzoru. Nyni, kdy Zivotni droven vSude stoupd
a zejména je tieba poéitat i s diive zaostalymi zemémi, je jisté, Ze svétové zdsoby kova,
které jsou omezené, budou podstatné ménit soudasny stav. Velkou néhradou za zdkladni
kov, Zelezo, se jiz dnes stédvd hlinik. Podle dr. R. Berryho, predsedy Aluminium Federation
v Londynsé, jsou zdsoby jeho surovin zajiStény nejméné do 23. stoleti (Metal and Materials
8, 501 (1974)).

CHROM A VANAD se podle Environmental Bulletin &. 29/1974 povazuji za zdravi
nebezpeéné a kde je ¢lovék vystaven pisobeni jejich vétsi koncentraci, mé byt vidy
zajiSténa jeji kontrola. Casopis Metals and Materials &, 475 (1974) uvddi, Ze Skodlivost
obou 1prvkﬁ byla nové podrobena kontrole. Bylo zjisténo, Ze chrém nejen %e nemd skodlivy
udinek, nybrz naopak je pro lidi i zvifata nezbytny. Vanad pak v obvyklych konecentracich
sico neskodi, ale bude asi tieba omezit jeho obsah v rezidudlnich topnych olejich a ve
zvldstnich pripadech, jako pfi vyrobé ferovanadia, kout jimat a zneskodiiovat. Z této
zprévy plyne, Ze v podminkédch primyslu silikdtt ptjde o ochranu lidského zdravi jen
t.am, kde se pracuje s vanadiovymi barvami.

NOVOU TECHNIKU K PRIPRAVE KERAMICKYCH PRASKU Z VODNYCH
ROZTOKU SOLI DEHYDRATACI V HYGROSKOPICKE TDKUTINE popisuji
R.E. Jaeger a T. J. Miller v Amer. Cer. Soc. Bull., 53, 855 (1974). Jemné zrnéné reaktivni
kysliéniky, vznikajici rozkladem susené soli, vynikajl’ homogennosti a stechiometriénosti.
Suseni probihd velmi rychle. Ke sledovéni povahy dehydrata¢nich pochodi se osvédéila
kinematografie. Novym zpusobem plipraveny spinel nebo ferity hofeénaty a manganaty
maji teoretickou hustotu.

12 Silikaty & 1,.1976





