REACTIONS OF CHROMATES AT HIGH TEMPERATURES

Par1 XVIII—DECoOMPOSITION OF MIXTURES OF S1RONTIUM
Cruromalr wiiH Carcruom OXIDE AND oF CALCIUM
CHROMATE WITH STRONTIUM OXIDE

By D 8 Datar
INTRODUCTION

In the previous paits it has been shown thal calcrum chromate
possesses the propeity of combining with calcium oxide, ferric oxide
and chiomic oxide to foim the basic chromates of the gencral formula
2RO C10,, which decompose to 4RO C1,0,, without the formation of
mntermediate compounds It was miended to study the decom-
position of mixtuies of strontium chromale with calcium oxide and of
calctum chiomate with stiontium oxide

EXPERIMENTAL

The apparatus used and the experimental piocedure employed
was the same as described pieviously Calcium oxide was prepared
by heating calcium carbonate at 775° for 5 hows and strontium oxide
by heating stiontium carbonate at 980° for 5 hours  The oxides were
cooled and pieserved m a soda lime desiccatot

Decomposition of a nutture of 2 mols of strontwum chromate
with 1 mol of calcrum oarde —A muxture of 2 mols of strontum
chiomate ‘with 1 mol of calcium oxide was heated in vacuum The
reaction started at about 200° due to the decomposition of the carbo-
nate, which was present in tiaces in the mixture  The carbonate was
completely decomposed below 300° and the decomposition pressures
of the mixture were measuied The 1esults of the measurement at
sevelal temperatuies aie given i table I and graphically shown m
fig 1A and 1B The vapow pressurcs were reversible and the gas
was completely absorbed back on cooling

The vapour pressures dropped down on decomposition al con-
stant temperature When the decomposition of the chromate was
aboutl 43 2%, the vapour presswes of strontrum chromate were obse1v-
ed m the decomposiion. The results show that about 75% of the
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TaBLe 1

Strontwum chiovmate +Calcoum oxvde (£ 1 mols)

Temp Pressuie Temp Piessure
0 } 0
C mim C mm
617 242 744 28 02
664 4 60 772 43 00
675 7 64 817 7500
687 1024 858 87 00
716 16 26 887 109 00
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base takes pait in the formation of the basic chiomate Cad SrO CrO,
which decomposes compleiely  The 1emaining oxide probably enters
into combmation with the chromate {o form the basic clhiomate
8810 4Ca0 8CrO,, which decomposes 1n stages the cortesponding
compounds having a lughe1r stabilily than strontium chiomate The
decomposition pressurcs of strontium chiomate are therefore observea
when the basic chiomate CaO 510 CrO, 1s completely decomposec
and the basic chromate 85rO 4CaO 8CrO, o the 25% decomposition
slage

Decomposition of a muzture of 1 mol of strontrum chromate
with 1 mol of calcwum oxide —A mixiuie of 1 mol of strontrum
chiomate with 1 mol of calcium oxide was heated 1n vacuum  The
decomposition pressuies of the mixtwie are given in table II and
graplically shown m fig 1A & 1B

Tasre II

Strontwum chr omate -+~ calerum oxvde (I 1 mols)

Temp Piessuie Temp Pressure
°C. mm °C mm
634 4.58 806 95 00
666 1172 831 135 00
730 24 14 845 147 00
776 61 50

On lowciing the tempetature from 845°{o 775° the gas was
absotbed back and the piessure dropped down to 84 mm n 30 mins
and to s equulibitum value in about 8 hours The vapour pressures
were completely 1epioducible On decomposition, a gradual drop m
the pressure values was obseived The vapour pressures at the
various stages of the decomposilion are grven m table III

When the decomposition exceeded 50%, the reaction was vely
slow and fuither decomposition was extiemely difficult  On complete
evacuation at 1025°, the decomposition of the chromate was about 66%
It 1s obvious {hal the decomposition of CaO 810 CrO, 1s complete
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Tasre 111
% decom-| Temp | Pressute % decom- | Temp | Pressute

position °C mm position °C mm
- 10 723 20 64 50 717 128
781 620 776 388
25 787 520 811 768
33 3 681 772 836 1176

748 2276

787 47 00

at this stage The stabiity of the system al the higher stages
of decompostiion 18 presumably due to the extstence of exceedingly
stable mixed basic chromium chromaltes of calcium and strontium

The decomposition piessures of the muxturc of strontium
chromale with calctum oxide (1 1 mols) we higher than those
oblamed fo1 the muature of stiontium chromale with calcum oxide
(2 1 mols) [fig 1] It s probable that i both the reactions the
amount of the basic chromate formed 13 madequale to produce the
characterstic vapouwr pressures mn the decomposilion It s evident
that the amount of the basic chiomate foimed 15 gicaler and the
decomposition pressuies higher as the propoition of the base wn the
muxture 1s mcreased

Decomposibion of a marture of calcium chromate wilh
strontwum ovide (& 1 mols)—A muxture of 2 mols. of calcium
chromate with 1 mol of strontium oxide was healed m vacuum  The
catbonate piescnt in the muxtuie was completely decomposed below
500° The decomposition piessures of the muxlmie arc given m
table 1V and graplically shown i fig 1

On decompostiion the vapowr pressures diopped down uniil
the decomposition of the total chiomate was about b1 7%, when the
decomposition pressuies of calcrum chiomate wete obscived i the
reaction  The decomposition pressutes given m table IV are obvi-
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TAaBLE IV

Calevum chromate+strontium ovvde (2 1 mols)

Temp Pressuic Temp Pressue
°C mim °C °C
540 060 706 28 52
588 130 741 6100
633 4 80 779 15000
668 1240

ously duc fo the decomposition of CaO SrO Ci0, to 2Ca0 28:0 Cr,0,
It 18 mieresting to nolc that the formation of the stable basic chromate
8Ca0 48510 8C10, 15 notl mdicated mn the 1eaction

Decomposvbron uf @ mwxture of calcyum chromate with stronte-
um oarde I 1 mols) —The decomposition pressuies of a mixture of
1 mol of calcium chiomate with 1 mol, of strontium oxide are given in
table V and graphically shown in fig 1A and 1B

TaBrLe V
Calewum clhromate+ Strontium oxede (1 1 mols)

Temp, | Piessuwie Temp Pressure
o mm Q Cals °C N Q Cals

679 14 5 42 4 780 138 0 425
728 500 42 2 807 1820 431
754 95 0 420 883 3500 (44 9)

The mixtuie decomposed completely  The decomposition
pressures of ihe muxture are higher than those of the mixture of
1 mol of stiontrum chromate with 1 mol of calcum oxide, the equilr-
bimum decomposition pressures of the mixiure lending to equalise at
highe1 temperatures It will be seen that an mciease of the propor-
tion of stiontum oxide i the mixtures of the oxide with calcium
chromate does not alter the decomposition pressures of the mixture ¢
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a very gieat extenl, indicating the fotmation of CaO &§10 Ci1O, m bolh
the reachions m adequate quanitty to produce the decomposition

pressures

The heat of decomposttion of 510 CaO C10O, has been calculat-
ed fiom the vapour pressures of the compound obtamed m the 1cac-
tion between calcum chromate and stronfium oxide (1 1 mols) by
Neinst’s apptoaimation formula The decomposiiion occurs according

to the following equation
£(SrO Ca0 Cr0,)=2(25r0 2Ca0 C1,0,)+0,—425 Cals

Decomposition of a mazture of calcium chr omate welly stronli-
wm carbonate —It has been shown that both the basic chtomates 8810
4Ca0 8CrO, and CaO SrO Cr,0, are pioduced 1in the 1eactions bel-
ween stiontium chromate and calcrum oxide  Alihough the inmluies
of calcum chromate with stronlium oxide combine {o form the basic
chromate CaO SrO CrO,, no ndicalion for the formalion of 8CaO
4510 8CrO, 1s gwen m then decomposiion The slable basic
chromate can be prepated by substituling the oxide mn the mixture by
the corresponding carbonate

A mixture of 2 mols of calcum chiomate with 1 mol of
stionfium carbonate was heated in vacuum The decomposition of
the mixtuie staited at about 200° Carbon dioxide mitially evolved
was removed and the decomposition piessures wete measured  The
decomposition pressures given n table VI coitespond to {he vapour
pressutes of calcrum carbonate, which 15 produced m the 1eaction by
the double decomposition of strontium carbonate and caluum chiomale

TaBLE VI
Temp Pressuie Temp Piessute
°C mm °C mm
554 3 80 706 48 0
643 11 24 718 58 0
688 320 757 915
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The pressurcs diopped down on decomposition at constant
tempetatute and the carbonate could be completely decomposed only
by 1aising the tempciatuie, when catbon dioxide and 0Xygen weie
stmultaneously ¢volved  The vapour pressures of the system afler
complele decomposttion of the carbonate and 25% decomposition of
the chiomale ae given i lable VII

TasLe VII
Decomposilion pressures of 8Ca0 4810 6C10, Cr,0,
Temp | Pressutc Temp | Pressuie .
°C min Q Cals °C mi Q Cals
1008 10 (65 3) 1051 } 134 66 7
1019 116 (65 3) 1056 176 66 3
1046 124 666

The composition of the system indicates the formation of 8CaO
4510 6C10,C1,0, al the 259 stage  The compound was completely
soluble 1 HCI (0 IN), a long time (about 40 hours) being 1equued
for solulion  The decomposition pressurcs dropped contmuously
on progressive decomposition A value tor the heal absorbed during
the decomposition of this compound 15 given by the equation

2(8Ca0 4810 6C10, C1,0))=4(6Ca0 3510 4C10, Cr,0,)

+0,—-665 Cals

Seveial mixed basic clionuum chiomates have so far been
prepated and {he 1esulls show {he possibility of the formation of basic
chromates of the gencral lotmula R,0 R,0 R,0 R,,0 8CrO,

An 1someitsm depending upon the position of the oxides 1s also
possible  The vast possibility of the complex chromimum compounds
will form a subject o1 further mvestigation

SUMMARY
The mixtuies of stiontum chromate with calcum oxide and
of calcrum chiomate with strontmm oxide decompose with the forma-
tion of CaO S$1O €10, The 1esults mdicate vaizations m the de-
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composition pressures owing {o the incomplete formation of the basic
chromate, and also to the existence of stable mixed basic chiomium
chromates of calcum and strontrum  The nuxture of calcium
chromate with strontium oxide however do not give any wndication for
the formation of mixed basic chromuum chiomales, the formation of
the stable basic chromium chromates in this case being possible if
strontium carbonate substitutes strontium oxide The thermochemical
data obtained mn this mvestigation may be represenied by the follow-
ing equations
£(Ca0 SrO C10,)=%(2Ca0 28r0 C1,0,)+0,~—42 5 Cals (N
2(8Ca0 4510 6C10,Cr,0,) =5(6Ca0 88r0O 4CrO, Cr,0,)
+0,—665 Cals (I1)
Thanks of the author are due to Di. S K, K Jatkar for his
keen mterest and helpful gutdance during the course of this woik

Department of Pure and Appled Chemrstry,
General Chenustry Section,
4-7-1941]} Indvan Inskitute of Science, Bangalvr e



