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PRASE EQUILIBRIA IN THE SYSTEM Ca-Cr-O 

ZDENĚK PÁNEK 

Institute oj Inoryanic Ghemistry, Slova.k Academy oj Sciences, 809 34 B1'Cttisla.vct, Dúbmvská cesta 5 

Receivecl 24. 4. 1980 

The clisayreement between the rates oj shi-inkctye oj JJowrlerecl JJressed speci
mens oj the yiven syslem dw·iny their sinteriny, ancl the reactions speciflecl in the 
cquilib1·iiiin phase cliaynmi necessitatecl its revision in the concentration region 
oj 0-50 wt. % Cr2O3 • Ca3(CrO4h was jouncl to rnelt inconyruently at 1255 ± 
± 5 °0 procluciny Ca 5 (CrO4)J ancl u melt. Ca5 (CrO4h likewise melts incon
yrue111tly procluciny CaO ct1ul rnelts at 1275 ± 5 ° O. An equilibrial phasa 
cl-ic1yram taliiny into accoimt these new flnclings has been const1·ucted. 

INTRODUCTION 

'.ťhe original phase diagram of tbe system Ca-Cr-O expressing the phase con
ditions in air at111osphere [l] speci:fies a congruent rnelting of the compound Ca3(CrO4)z 
at 1228 °0 and the solidus temperaturo in the concentration range between CaO and 
this compound rit 1174 °0. A previous paper by the present authors [3] was concerned 
above all with the su bsolidus region in the concentration range of 40-80 wt. % Cr2O3 • 

When compacted powders of the system CaO-Cr2O3 or CaO-MgO-Cr2O3 were 
sinterecl in air in the region of high CaO concentrations with Cr2O3 contents up to 
20 wt. %, there always appearecl two peaks on the shrinkage rate curves, namely 
one at 1080-1120 °0 (less distinct) and the other at 1280-1300 °0 (the rnain one). 
These pcaks could not be explained on the basis of reactions following from the clia
gra!lls in literature [l]-[3] so that this diagram requirecl a revision within the 
uoncentration range of 0-50 wt. % Cr2O3 . 

CONSTRUCTION OF THE PRASE DIAGRAM 

The data necessary for the construction of the equilibriurn phase cliagralll, that is 
temperatures and phase compositions corresponcling to the lrnown chemical co1n
position in air atmosphere (Pmo ='= 1.8 kPa) were obtained by the abrupt quenching 
111ethod followed by X-ray ancl microscopic phase analysis. Incongruent melting of 
Ca3(CrO4)z ,vas founcl to take place at 1255 ± 5 °C proclucing Ca5(CrO4)3 [4] ancl 
a melt. At 1275 ± 5 °0 the compouncl Ca5(CrO4)3 melts incongrnently proclucing 
CaO ancl a melt. The incongruent melting of the compouncls has likewise been con
:finned by means of DTA, ancl in the oase of Ca3(CrO4)z additionally by determining 
the cooling curve [5]. The pseudobinary equilibrium phase diagram constructcd 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 Ca3(CrO4)z rnelts incongrnently proclucing 
Ca5(CrO4h and a melt, in contrast to the congruent melting described so far in lite-
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1Fi(J, 1. Pseiulobinary equilibriitrn phase diaurarn of the system Ca-Cr-O in air atmosvhere 
(PH2o == 1.8 kPa). 

rature, the aut hor revised the existing phase diagram [I] in the concentration range 
of 0-50 wt. % Cr203 • The solidus temperatures were determined 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 °0. 
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(llA30UblE PABIIOBECHH B CHCTEME Ca-Cr-O 

3/\Cl:IC!, rJal:181( 

Jilncnuunym neopzaniittcc,.-oií. x11 .• 1iu11 CJt0llatf1,;oií. ax:aoe,mrn nay,.-, B pamuc.11,aaa 

HcpeciraTpnJJaJJH rn·eJJ/J,OumiapHyIO panuonecHy10 wrnrpaimy c11cTeMbI Ca-Cr-O ['1-3] 
n HouqeuTpaqrroHHoií: o6rracnr 0-50 % JI0 necy Cr2O3 n aTMocqiepe JJ03/.\yxa. Er.m ,a;o1rn3au 
IIHI{OHl'pyeH'l'bIH cnoco6 rmanJI8HlllI (AO CHX nop 1IpHB0AIWCH HOHrpyeH'fl:lbIH cnoco6 flJlllBJJe-
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Phase EquiUbrict in the System Ga- Cr- O 

mm) c 06pa3onau11eM Ca,(Cr04}3 II pacrmana npa TeMnepaType '1255 + 5 °C. Coewrnemrn 
Ca,(Cr04)3 nJTanHTCH TaHme HHIWHrpyeHTHO c o6pa,ionanueM CaO li pncrmana rrpn TeM-
11cpaType j 275 + 5 °C. Ha OCHOIJUHHH yme 113D0CTHbIX H BHODb nOJIY'JellHUX ).(HHI-Ih!X co6pam1 
rrceIJ).\061mapuy10 cpa30BYIO ).\HarpaMMY, IWTOpan TJ))HDO).\H'fCH na ))IIC. 'I. 

Puc. 1. ll ceeéJo6 u.napna!/, pae,-toeecHaJI, giaaoea11, éJu.aa pa,,i;1ui cuc11ie,1tbl, Ca-Cr-O e am.,iocgiepe 
eo;,oyxa (pn,o = ·1,8 HTia). 

FÁZOVÉ ROVNOVÁHY V SÚSTAVE Ca-Cr-O 

Zdeněk Pánek 

Ústav cť1io1·ganiclcej chémie SA V, Bmtislavct 

1-tovicloval sa .pscudobinárny rovnovážny fázový diagram sústavy Ca-Cr-O [1-3] v kon
contračnej oblasti 0-50 % hmot. Cr2O3 vo vzclušnej atmosféro. Dokázal sa inkongruentný 
spósob topcnia (doposiaf sa uváclzal kongruentný spósob topenia) zlúčeniny Ca3(CrO4), za vzniku 
Ca5 (CrO4)J a taveniny pri teplote 1255 ± 5 °C. Zlúčenina Ca5 (CrO4h sa topí tiež inkongrnentne 
:,a tvorby CaO a taveniny pri teplote 1275 ± 5 °C. Na základe známych a novozíslmných úclajov 
zkonštrnoval sa pseudobinárny rovnovážny fázový diagram, ktorý sa uvádza na obr. 1. 

Obr. 1. Pseuclobinúrny rovnovážny fázový diagram. sústavy Ca-Cr-O vo vzdušnej at·mosfére 
(pn,o :::':: 1,8 kPa). 
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