REACTIONS OF CHROMATES AT HIGH, TEMPERATURE

PArRT XVI—DECOMPOSITION OF MIXTURES OF STRONITIULNM
CIIROMATE WITH STRONTIUM OXIDE AND WITH
STRONTIUM CARBONATE

By D 8 Datar
INTRODUCTION

It has been shown m Part XV that calcium oxide possesses tl
properly of combuung with calcium chromate to form the bas
chiomates 1 5Ca0 CrO, and 2CaO CrO; The highe1 basic chiom:
1s obtamned by heating calcium chromate with calcium oxide, while t
formation of 1 5Ca0 CrO, 1s shown in the decomposition of mixtur
of calcrum chromate with calcum carbonate  The 1esults also
cate that the latter 1eaction 1s accompanied to some extent byt
formation and decomposition of the other basic chromate It isp
posed to extend the mvestigation to the reactions of strontrum chrom.

with strontium oxide

EXPERIMENTAL

The apparatus used and the experimental procedure follow
was the same as employed previously Strontmum oxide was p
pared by heatmg strontium carbonate at 980° for 5 hours The ox
was contaminaled with the carbonate lo the extent of 2 7%

A muxiure of 2 mols of strontrum chromate with 1 n
of strontium oxide was heated mn vacuum The mixture bey
to decompose at about 600° The carbonate was complef
decomposed below 650° and the vapour pressures at seve
temperatures were then measuted The measurements are giver
table I and graphically shown n fig 1A In fig 1B, the loganthn
piessure has been plotted agamst the reciprocal of temperat
which shows a Imear relationship at lugher temperatures
values for the decomposition pressures at lower temperatures de
tion of the curves, probably mdicates the mcomplete formation of

basic chromate
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On coolng the gas was absorbed back The iesidual gas
was pumped oul and the decomposition pressures weie measui-
ed agam The results showed that the piessures were comp-
letely reproducible  In the mutial stages of decomposition the vapour
pressuies 1egamed on evacuation On further decomposition at
constant temperatute, the pressures dropped down gradually
When the decomposttion of the chromate reached about 529, the
vapour pressures of strontmum chromate appeared in the decom-
position, mdicating thereby that the basic chromate 28rOCrO,,
ptoduced by the combination of whole of the base with half of the
chiomate decomposed, the decomposition pressuies of the chromate
in excess bewmng observed at this stage The formation and the
decomposition of the basic chromate takes place according to the
equations given below

SrOCrO, +SrO=25rOCrO, I

£(28r0 C10,)=2(48:10Cr,0,)+0,—46 2 Cals I

The heat of decomposition of the basic chromate 1s 46 2 Cals
per mol of oxygen

After consideration of the results of Athavale and Jatkar
(This Journal, 1938, 21A, 179) and Datar, Athavale and Jalkar
(Itnd , 1939, 224, 111), Datar and Jatkar (Ibed , 1939, 22A, 287) have
shown that basic chiomate 125:0 8Ci1O, decomposes mio 12S5rO
6C10,Cr,0,, 95r04CrO,Cr,0, and 15S5r06Cr0,2Cr,0, correspond-
mg to the stages at 25%, 83 8% and 40% decomposition

Athavale and Jatkar have shown that the decomposition
pressmes of the mixtures of strontium chromate with strontrum
carbonate 1 different pioporiions are the same iriespective of the
composition of the mixtures Their results have been reproduced n
table T and fig 1 The pressme of carbon dioxide and oxygen
evolved i the decomposition of the mixtures of the chromate with
the carbonate 1s nearly the same as thc pressure of oxygen alone
over 2810 CrO, It therefore, follows that the decomposttion
pressures of the mixtures represent the .reaction wmvolving  the
formation of a basic chiomate having a higher stability than 25rO CrO,
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They have also observed that the vapour pressuics of the mixtures
of stiontum chromate with sttontum caibonate arc  1egamed
when the gas 1s pumped out and the gas 15 absotbed back 1eadily
when the temperatuie 1s lowered and also that a definide relationship
exists between the amount of caibon dioxide and oxygen cvolved
duting the dissociation This obseivation would show that at any
stage of this equilibrium reaction, only a part ol the cathonale s
decomposed, the whole of the oxide pioduced enterng mlo com-
bination with the chiomate and that al no stage an excess of
the oxide 1s present m the 1eaction On the other hand, m the
decomposition of the chromate with the oxide, a luge amount of
free oxide 1s present along with the basic chitomate produced m the
reaction The absence of any mdicalion for the exisience of the
basic chromate 1 5810 CrO, in the reactions of the chiromate with the
oxide 15 obviously due to the reaction mamly proceeding with the
formation of the higher basic chiomate when latger amounts of oxide
are available for the reaction

A confirmation of the above conclusions was obtained by
studying the decomposition of stionttum chiomale with stiontrum
caibonate at 920° mm air The decomposition picssuic of 12510
6CrO,Cr,0, at the 25% slage 1s very low 920° (Ihwd, 1939,
22A, 111) The partial pressmie of oxygen over the nuxiwes of
strontium chiomate with strontium caibonale at the same temperature
1s also defimitely less than the partial pressure of oxygen al Bangalote,
1e, about 140 mm (¢f table I) Aboul 18 gms of a muxture
(2 1 mols ) when heated i air at 917° for 12 hours, howevet, showed
complete decomposition of the caibonate and 29 8% cdecomposiiion of
the chromale As the carbonate 1s complelely decomposcd al ths
temperalure, the oxide produced 1eacts with stionttum chiomate and
the conditions are favourable for the formation of 2810C10,

The decomposition of muxtures of stiontum chiomate with
strontium oxide and with stiontum carbonale, confum the previous

results obtamed with mixtures of calcium chromate with calcium oxide
and with calcium carbonate
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SUMMARY

On heating stiontium chiomate with stiontum oside, the
basic chromate 28rOCi10, 1s formed, which decomposes completely
without the formation of inlermediate compounds The muxtures
of the chromate with the caibonate decompose mn vacuum m stages
with the formation of the compounds 125rO 6C10, Cr,0,, 9SrO 4CrO,
Cr,0, and 15810 6Ci10, 2Cr,0, The essential feature of the latter
reactions 1s the avatlability of a limited amount of oxide for the 1e-
action with the chromate at the vaious stages of the decomposition
The 1eaction proceeds with the formation of 2510CrO,, when the
oxide phase 1s piesent m the system The heat absorbed mn the
decomposition of 25rOC10, 1s 46 2 Cals per mol of oxygen, the
decomposition being represented by

£(25r0 CrO,) =4(4Sr0 Cr,0,)+0,—46 2 Cals

Thanks of the author aie due to Dr § K K Jatkai for lus keen
inicrest and helpful guidance duting the course of this mvestigation
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