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PHASE EQUILIBRIA IN THE SYSTEM Ca—Cr—O
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The disagreement between the rates of shrinkage of powdered pressed speci-
mens of the given system during their sintering, and the reactions specified tn the
cquilibrivm phase diagram necessitated its revision th the concentration region
of 0—50 wt. % Crz03. Caz(CrOy4)2 was found to melt incongruently at 1255 4-
4- 5 °C producing Cas(CrOg)s and a melt.: Cas(CrOs)s likewise melts incon-
gruently producing CaO and melts at 1275 + 5°C. An equilibrial phase
diagram taling into account these new findings has been constructed.

INTRODUCTION

The original phase diagram of the system Ca—Cr—O expressing the phase con-
ditions in air atmosphere [1] specifies a congruent melting of the compound Caz(CrO,),
at 1228 °C and the solidus temperature in the concentration range between CaO and
this compound at 1174 °C. A previous paper by the present authors [3] was concerned
above all with the subsolidus region in the concentration range of 40—80 wt. 9, Cr,03.

When compacted powders of the system CaO—Cr,03 or CaO—MgO—Cr20; were
sintered in air in the region of high CaO concentrations with Cr,Oz contents up to
20 wt. 9, there always appeared two peaks on the shrinkage rate curves, namely
one at 1080—1120 °C (less distinct) and the other at 1280—1300 °C (the main one).
'These peaks could not be explained on the basis of reactions following from the dia-
grams in literature [1]—[3] so that this diagram required a revision within the
concentration range of 0—50 wt. %, Cr;0;.

CONSTRUCTION OF THE PHASE DIAGRAM

The data necessary for the construction of the equilibrium phase diagram, that is
temperatures and phase compositions corresponding to the known chemical com-
position in air atmosphere (Pm20 = 1.8 kPa) were obtained by the abrupt quenching
method followed by X-ray and microscopic phase analysis. Incongruent melting of
Ca3(CrOy4), was found to take place at 1255 -+ 5 °C producing Cas(CrO,4); [4] and
a melt. At 1275 +4 5°C the compound Cas(CrO4); melts incongruently producing
CaO and a melt. The incongruent melting of the compounds has likewise been con-
firmed by means of DTA, and in the case of Cas(CrQ,), additionally by determining
the cooling curve [5]. The pseudobinary equilibriun phase diagram constructed on
the basis of newly established data as well as on that of published ones [1—3] is
shown in Fig. 1.

CONCLUSION

Having found that the compound Cas(CrO4); melts incongruently producing
Cas(CrOq4); and a melt, in contrast to the congruent melting described so far in lite-
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Wig. 1. Pseudobinary equilibrium phase diagram of the system Ca—Cr—O i air atmosphere
(PE,0 == 1.8 kPa).

rature, the author revised the existing phase diagram [1] in the concentration range
of 0—50 wt. 9, Cr;03;. The solidus temperatures were detcrmined together with
the range of co-existing phases in the subsolidus region, as well as the liquidus curve
in the temperature range of 1200—1350 °C.
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GASOBBLIE PABHOBLECHA B CUCTEME Ca—Cr—0
Snerenr Haienr

Hyermwmym neopeanunecroie austun Caosayroie avadesun nayr, Bpamucaasa

IlepecMaTpuBain IceBROONIAPHYIO PaBHoBecyY0 jutarpaMmy cicrems Ca—Cr—O [1-—3]

B KOHLEHTpaIpronHoi odmacrir 0—50 % 1o Becy Crz0; B armocdepe Bo3jyxa. Brul jlokasan
s = o

WHKOHIPYeHTII crocol rilaBicHIs (JI0 CUiX mop NPHUBOJIIICH KOHIPYCHTHLL CII0COO 1i1aBie-
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mns) ¢ odpasopamiieM Cas(CrO4)s 1 paciulaBa npu remneparype 1255 4 5 °C. Coepuicniie
Cas(CrOs)s maaBuTCs TaKKe HIIKOHIPYEHTHO ¢ oOpasopanueM CaQ 1 pacriaBa LPIL TCM-
neparype 1275 + 5 °C. Ha ocHoBaIimt yKe H3BCCTHHIX Il BIOBL HOJYUCHILIX JLUIHAIX cO®pan
1CeBLOONHADPHYIO (asoBYIO JLAIpaMMY, KOTOpas HPHBOJUITCH ma pic. 1.

Puc. 1. Icesdobunapnas pasrosecnas gazosan duazpasaa cucmennt Ca—Cr—O 6 amaocghepe
s0s0yxa (pu,o = 1,8 xlla).

FAZOVE ROVNOVAHY V SUSTAVE Ca—Cr—O
Zdendk Panek

Ustav anorganickej chémie SAV, Bratislave

Rovidoval sa psecudobinarny rovnovéainy fazovy diagram ststavy Ca—Cr—O [1—3] v kon-
contra¢nej oblasti 0—50 9%, hmot. Cr,03; vo vzdudncj atmosfére. Dokézal sa inkongruentny
spdsob topenia (dloposial sa uvadzal kongruentny spdsob topenia) zlti¢eniny Caz(CrO,4); za vzniku
('as(CrO,4); a taveniny pri teplote 1255 + 5 °C. Zlicenina Cas(CrOy)s sa topi tiez inkongruontne
za tvorby CaO a taveniny pri teplote 1275 4 5 °C. Na zaklado znamych a novoziskanych tdajov
zkonstruoval sa pseudobindrny rovnovéazny fazovy diagram, ktory sa uvadza na obr. 1.

Obr. 1. DPseudobindarny rovnovizny fdzovy diagram sustavy Ca—Cr—O vo vzdudnej atmosfére
(PH,0 = 1,8 kPa).
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