
REACTIONS O F  CHROMATES AT HIGH+TEMPERATURE 

PART XVI-DECOMPOSITION OF M I X ?  UIIES OF STRONT IUIII 

CIIROMATE W I T H  STRONTIUM OXIDE AND WITH 

STRONI IUM CARBONATE 

It has been shown In Part XV that calcium oxide possesses tl 
property of coinbrning w ~ t h  calcium chromate to form the ba? 
chiomdes 1 5Ca0 CrO, and 2Ca0 CrO, The highel baslc chtoin: 
is obtalned by beatmg calclum chromate w ~ t h  calc~um oxrde, wlde t 
formation of 1 5Ca0 CrO, 1s shown In the decompos~tlon of m~xtur 
of calcium chromate wlth calc~um carbonate The iesuIts also 1111 
cate that the la t te~  ~ e a c t ~ o a  IS accompan~ed to some exterlt by l 
format~on and decompos~tion of the other basic chromate It IS p 
posed to extend the invest~gation to the reactions of strontium chrom, 
wlth strontmm ox~de  

The apparatus used and the expermental procedure f o I l o ~  
was the same as employed prevrously Strontium oxide was p 
pared by heatrng stront~um carbonate at 980" for 5 hours The ox 
was contaminated wdh the carbonate to the extent of 2 7% 

A m~xture of 2 mols of strontium chromate with 1 n 
of strontmm oxrde was heated in vacuum The in~xt~u-e be4 
to decompose at about 600" The carbonate was conzplel 
decomposed below 650" and the vapour pressures at sevc 
tempei atures were then measu~ ed The measuremei~ts are gwer 
table I and graph~cally shown 111 fig 1A Ib fig lB, the logantl~n 
piessure has been plotted agalnst the reciprocal of temperati 
whlcll shows a h e a r  relationshrp a t  hrgller temperatures " 

values for the decomposlt~on pressures at lowel temperatures de 
tlon of the curves, probably lildicates the zncomplete format~on of 
basic chromate 
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On coolmg the gas was abrorbed back The lesldual gas 
was pumped out and the decomposition pressures wele 11leasLll- 
ed agam The results showed that the piessnres were comp- 
letely repioduclble In the initial stages of decoi~iposltlon the vapour 
pressul es 1 egarned on evacuation On further ~ l e c o r n p o s ~ t ~ ~ ~  at 
constant temperatrrie, the pressures dropped dowll gradLIalIy 
When the decomposltlon of the chromate reached about 52°/,, thc 
vapour pressures of strontium chron~ate appeared ~n the decom- 
pos~txon, 111c1xcatmg theleby that the basic chromate BSrOCrO,, 
p~oduced by the combinatroll of whole of the base wltb half of the 
chomate clecomposecl, the decoinposit~on pi-essules of the chrom,tte 
In excess bemg observed at h s  stage The formatron aild the 
clecompos~tion of the bas~c chromate takes place accordlrlg to the 
equations given below 

SrOCrO, + SrO = 2SrOCr0, I 
g(2SrO CI 0,) = 3 (4% OCr,O,) -I- 0, - 46 2 Cals I1 

The heat of decomposltlon of the baslc chromate 1s 46 2 Cals 
per mol of oxygen 

Aftei cotlslderation of the results of Athavale ascl Jatkar 
(Tliis JoulnaI, 1938, 2IA,  179) and Datar, Athavale and Jatlrar 
( I h d  , 1939, 22A,  1 l l ) ,  Datar and Jatkar (Ibzd , 1939, 22A, 257) have 
sl~own that basic ch~omate 12S10 8Ci0,  decomposes into 12Sr0 
GCi O,Cr,O,, SSr04Cr0,Cr20, and 15SrOGCr0,2Cr20, correspoacl- 
mg to the stages at 25%) 33 3% ancl 40% deconlposltion 

Athavale and Jatkar have shown that the deconlposltlon 
pl essul es of the mixtures of strontium chromate with stront~rim 
carbonaie in different pioportioi~s are the same irlespectlve of the 
composltxoi~ of the inlxtures Their results have been reproduced 111 

table I and fig 1 The pressule of carbon dloxtde and oxygen 
evolvecl 111 the decoinpositlon of the m~xtures of the chromate w ~ t h  
the carbonate is nearly the same as thc pressure of oxygetl alone 
over 2S10 CrO, It therefore, follows that the decomposrt~o~l 
pressures of the inlxtures represent the .react1011 lnvofvrrlg 
formatloll of a baslc chiomate havmg a hlgher stablllty than C ~ O Y  



They have also observed that the vapour pie5smes of the t l ~ l x t ~ l l ~ ~  
of stt ontiurn chromate with stt onti~uin c a ~  bonate ate i cg;unecl 
when the gas 1s pumped out mcl the g : ~ b  1s ahso1hecl h,ktIi t eacllly 
when the temperat~lte IS lowet ed and dlso t h d  :L ddinitc 1 e h t ~ o n s l l l ~  
exlsts between the amount of caibon chox~dc L ~ t ~ d  oxygcll evolved 
du~lng  the dnsoaahon This obseivation woukl allow i11.d at any 
stdge of t h s  equllibri~lm reactton, only a pall ol thc cat hotldc ts 
decoii~posed, the whole of the oxtde p~ oducecl entci ing i ~ l o  corn- 
binatlon with the chiomate and that at no stagc an exwss of 
the oxtde is present in the ~eaction On the otllet hand, 111 the 
decolnpos~tion of the chromate with the oxicle, a 1,ltgc amount of 
free oxtcle IS present along wtth the baslc chiotn,kte pioclueecl 111 thc 
reactlon The absence of any inclicatton for the extstctlce of the 
bastc chromate 1 5S10 CrO, in the reaclioi~s of the chroin,~te with the 
oxide is obv~ously clue to the reaction ma~nly  ptoceeclmg with the 
fornlatioll of the hlgher basic cl~tomate wllen 1 , ~  get m o u n t s  of oxide 
are available foi the reactlot1 

A confirmation of the above conclusions was obtained by 
studying the clecompos~tion of st1 ontium ch iom~te  wlth st1 ontmm 
callsonate at 920" in air The decompostttoi~ plcssulc ol  12S10 
GCrO,Cr,O, at the 25% stage IS vety low 930" ( I b t d ,  1939, 
22A, 111) The partial yressuie of oxygen ovei the intxtutes of 
strontium chiomate with strotltiuin caibonate ,kt the s m w  t e i n p e ~ ~ l t ~ u e  
1s also definttely less than the p a r t d  pressure of oxygen at 13cingcll~~e, 
i e , about 140 mm (cf table I) About 1 5 gms of a mxture  
(2 1 inols ) when heated in alr at 917" fol 12  hours, howevei, sllowed 
coniplete decomposxtioll of the cai boaate and 29 3"/Ulecoinposittoil ol 
the chroinate As the carbonate 1s coinpletely clecomposcd at this 
temperature, the oxide produced I eacts wtth st1 ontlum cht o m d e  and 
the condhons are favourable f o ~  the fortnatton of 2StOC10, 

The decoinposition of mixtu~ er  of st1 on ti~zin chi o~nn le  with 
strontlurn oxide and with st~ontlum carbonate, c o n h  111 the previous 
results obtamecl wtth nllxtuies of calciuin chromate wit11 calcium oxide 
and with calcluin carbonate 



On heat~ng st1 ontmnl chi omate with sttontlulTl 0~1~1e, the 
bssrc cl~romaie 2 S r O G 0 ,  1s formed, w h ~ h  decomposes completely 
without the for~nat~on of ~ntermecl~ate compounds The rnlxtures 
of the chtomate with the ca~bon~zte decompose 111 vacuum 111 stages 
with the forrnat~on of the coinpounds 12SrO GCIO, Cr,O,, 9Sr0 4Cr0, 
Cr,O, and 15S10 GCIO, 2Cr,0, The essent~al feature of the latter 
reactions IS the availability of a lim~ted amount of oxide for the le- 
act1011 w ~ t h  the chromate at the vallous stages of the decomposit~on 
The leaction proceeds with the fo~mation of 2S1OCrO,, wlzen the 
oxrde phase IS plesent In the system The heat absorbed In the 
decomposit~on of 2SrOCi0, IS 46 2 Cals per mol of oxygen, the 
decornpositron bemg represented by 

*(2SrO CrO,) = (4SrO Cr,O,) -I- 0, - 46 2 Cals 
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