
REACTIONS O F  CHROMATES AT I-IIGI-I TEMPERATURES 

A mlxturc of calclurn cl~romate wlth magnesium oxlde 

(2 3 mols ) clecompows w ~ t h   niti id forrnalio~l of thc basic chromate 8CaO 
4Mg0 8C10, rn succcsslvc stages d 35%) 33 3%) 40% and 50% decom- 
position wit11 the formation of thc co~-i~pouilds 4Mg0 8CaO 6 0 0 ,  
Cr,O, (25"/,), 3Mg0 6Ca0 -1C10, Cr,O, (33 3%)) 5Mg0 10CctO GCrO, 
2Cr,0, (40%) am1 2Mg0 4Cc~0  2Cr0, Cr,O, (50%) The mxtmes 
with the lowci 01 the lirgl~cl propoi tlon of tllc base, however, decom- 
pose giving pressures of cal~lum c l ~ o n ~ a t e  It  was pioposed to 
extencl the mvestlg,d~ons to the stndy of the decompos~tion of st~ontluln 
chromate wrth imglzesmn oxrcle 

The appaatus  uscd and the expeilinental procedure was the 
same as a11 eacly clescrlbed 111 part XI11 of i h ~ s  serles 

A mlxtuxe of 2 mols of stiont~um chromate wlth I mol of 
magnesxum oxlcle was heated in vacuum The carbonate which was 
pesent  to the extent of 0 25% was completely decomposed at 300' 
The mxxture was heated LIP to 843" when the pressure of the gas 
over the nxxture was 14 4.4 m m  The gas was pumped out a id  the 
heating was contxnued for clbout 3 hours The system was cooled 
lo t 1 ~  loom ternpejlatule and the residual gas pumped out The 
~nitial pressure5 of oxygen over the mxtuie wele probably due to 
the decolnposit~on of magnesmm chromate (about 5%) fornlecl by 
the reaction of s t ront i~~m chromate wlth rnagneslum oxde The 

charactenstlc vapour pi essures of the basic ch~ornate 8Si0 4MgO 
K r O ,  have been given m table I m d  graphically s11own m 

hg l a  and l b  



The gas was conlpletely a b s o ~ b ~ c l  l ~ c k  on ~ ~ d i n g  and the 



baslc chromate is 60 7 Cals (of part XIII) The decomposdlon 
takes place accord~ng to the ecjuat~on 
@Sr0 4Mg0 SCrO,) = g(8SrO 4Mg0 6C10, Cr,OJ t 0,-60 7 Cals 

25% stage -The baslc chi ornate was deconiposed by evacuat- 
ing at 997" until a drop 111 pressure floin 4 5 mni to 3 0 mm was 
observed when the decomposltlon was 25%, The decompo~liion 
pressuies of the compound at thts stage have been glven in fig l a  
and l b  and table I1 

Q Temp 
"C "C 

The gas was pumped out until the decompositlon ~cachec 
29% The decompositlon pressures at thls stage grven m table I1 
and shown in fig l a  and l b  ale ident~cal with those of the compom 
8Sr0 4Mg0 6Cr0, Cr,O, at the 25% stage 

The heat of decomposltlo~l of the compound 8Sr0 4MgO GCrC 
Cr,O, to the next stage 1s 61 9 Cals , the reactmn berng represented E 
2(8Sr0 4Mg0 6Cr0, Cr,O,) = 2(6SrO 3Mg0 4Cr 0, Cr,O,) 

3.0, - 6 1  9 Cals 

33 3% stage -011 fulther decompositlon at 1037" the pressu 
value suddenly dropped down, the total decompos~tlon at this sta; 
being 33 4% The decompositlon pressures of the compound 6S1 

3Mg0 4 0 0 ,  Cr,O, are gwen 111 table I V  and graphically shown 
fig l a  and lb. 





expenrnents on the reactions of calclum chromate w~th  magtleslum 
oxldc at lllg11 temperatures The  bas^ cb~otnmn chr omates obtalrred 
in the decornposlt~on of sllontmm chromate w ~ t h  magnesium oxtdc are 
all stable, the siablhty xncleaslng w ~ t h  the clecompos~t~on 

It was observed In the reactions of caic~um chromate 
with rnagnesirrm oxde that the formatLon of the mterrned~nte com- 
pounds was not poss~ble, when extla quantity of rnagneslum omde 
was present m the inlxture The results of a slnlllar experiment 
on the reactions of stront~txrn chromate m presence of excess of 
magnesium oxide are descr~bed below 

A mlxfure of strontmm chromate with rnagnesmm oxlcle 
(1 0 6 rnols ) was heated xn vacuum The lnltial pressures were due 
to the deconlposltlon of lnagneslum chromate produced In the react1011 
of strontium chromate with magnesium owde The decon~posltlon 
presstries p e n  m table VII show that the pressures at the ~n~txal 



TABLE VII 

The comparison of the clecompos~t~on p~essu rcs  wlth those of 
thc inlei mediate stages in decoinposit~on of the bCls~c chi oxnate 8Sr0 
4Mg0 8Cr0, indicate the existence of the correspond~ng con~pounds 
cluilng the coulse of the decompos~tlon There alc inclications also 
f o ~  the assumption that strontium chromate decoinposcs to a cei tam 
extent independently 

The vapour plessure of the system at the 40% clecomposil~on at 
1013" was initially very low and attained the valuc for the basic 
chromate in about G hours The vapour pressures at about GOO/, 
decomposition ind~cated the existence of lOSlO 5Mg0 GCI 0 ,  2Cr,0, 
If we assume that the basic ch~omate completely clcco~nposed 'it 
about 45% clecomposit~on and that the further decoinposltlon was due 
to the decomposition of 8S10 4Mg0 GCr0, Ci,O, to GSrO 3Mg0 
4Cr0, Cr,O,, the calculations show that about 555: of the total basic 
chromate decomposes In stages. I t  must be noted that ow~ng to the 



piesence of sevelal products in the reactions the vaponl piessures at 
the various stages are not exact to draw any definlte c o n c l ~ ~ s ~ o ~ ~ s  

A mixtu~ e of st1 ontlum chromate w ~ t h  magneslutn oxlde 
(2 1 m o b )  decomposes w ~ t h  the initial formatron of 8Sr0 4Mg0 
8C10,, in successive stages at 25%, 33 3%, 40% and 50% decomposi- 
tion of the chromate, wlth the formailon of the compounds 8Sr0 
4Mg0 6Cr0, Cr,O,, 6Sr0 3Mg0 4Cr0, Cr,O,, lOSrO 5Mg0 6Cr0, 
2Cr20, and 4S10 2Mg0 2Cr0, Cr,O, 

A mixture oi strontium chromate with magneslum o d e  
(1 0 6 mols ) contaming excess of the base, decomposes with the 
vapoui pressures of the baslc chromate SSrO 4Mg0 GCrO, Cr,O, 
decomposes to 6Sr0  3Mg0 4Cr0, Cr,O, and to 10S10 5Mg0 6Cr0, 
Ci,0, The relnalning strontium chromate decomposes Independently 

The results confirm the remarkable property of magneslum in 
forinmg highly stable mlxed basic chrom~um chromates 

The heals of decomposit~on calculated by Nernst's equation 
flom the character~shc decoinposrt~on pressures of the bas~c chrom- 
mm chromates are glven by the thermochemlcal equattons 

$(8Sr0 4MgO SCrO,) =g(SSrO 4Mg0 GCrO,Cr,O,) 
+0, - 60 7 Cals I 

2(8SrO 4Mg0 GCrO,Cr,O,) =#(6SrO 3Mg0 4Cr0, Cr,O,) 
+0,-619 Cals I1 

1,0 (GSr0 3Mg0 4Cr0, Cr,O,) = 2(10Sr0 5Mg0 GCrO, 2Cr,0,) 
+- 0, - 63 4 Cals 111 

$(10S10 5Mg0 GCrO, 2Cr,0,) = ?(4Sr0 2Mg0 2C10,Ci-,0,) 
f 0, - 67 5 Cals I V  

X(4SrO BMgO 2Cr0,, Cr,O,) =mixtures of several compouncls 
+0,-67 6 Cals V 
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