REACTIONS OF CHROMATES AT HIGH TEMPERATURES

Part XIV—DicoMrosiTioN oF MIXTURES OF STRONTIUM
CriroMATE WITII MAGNLSIUM OXIDE

By D 8 Dataw
INTRODUCTION

A muxture of calcum chromate with magnesum oxide
(2 1mols ) decomposes with iutial [ormation of the basic chromate §Ca0
4MgO 8C10, 1 successive stages at 25%, 38 3%, 40% and 50% decom-
position with the formation of the compounds 4MgO 8CaO 6CiO,
Cr,0, (25%), 8MgO 6Ca0 4C10, Cr,0, (33 8%), 5MgO 10CaO 6CrO,
2Cr,0, (40%) and 2MgO 4CaO 2CrO, Cr,0, (50%) The mixtuies
with the lower o1 the lugher proportion of the base, however, decom-
pose gving pressurcs of caluum chiomate It was pioposed to
extend the mvestigations to the study of the decomposition of stiontrum
chromate with magnesium oxide

EXPERIMENTAL

The apparatus used and the expeiimenial procedure was the
same as alteady described m part XI1I of this series

A mixitute of 2 mols of stiontmum chromate with 1 mol of
magnesium oxide was heated in vacuum  The carbonate which was
ptesent to the extent of 0 25% was completely decomposed at 300°
The mixiure was heated up to 843° when ihe pressure of the gas
over the muxture was 1444 mm The gas was pumped out and the
he;m’ung was confinued for about 8 hours The system was cooled
{o the 100m temperatmie and the residual gas pumped out The
mitial pressures of oxygen over the mixtuie weie probably due to
the decomposition of magnesmum chromate (about 5%) formed by
the reaction of strontium chromate with magnesuum oxide The
characterisic vapouw piessures of the basic chiomate 8510 4MgO
8CrO, have been given m table I and graphically shown mn
fig 1a and 1b
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TasLe I

Temp Presswie Q T cnip Pressme Q
°C mm Cals °C min, Cals
917 136 594 996 441 607
941 184 60 2 999 4 60 608
964 270 603 1019 6 60 608
975 296 60 6 1052 900 607

The gas was completely absoibud back on cooling and {he
vapou pressures wete repioducible  The heal of decomposition of the
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basic chromate 1s 607 Cals (¢f part XIIT) The decomposilion
takes place according to the equation
3(85r0O 4MgO 8Cr0,) = 3(85r0 4MgO 6C:10, Cr,0,)+0,~60 7 Cals

R6% stage —The basic chiomate was decomposed by evacuat-
g al 997° until a drop m pressure fiom 4 5 mm to 30 mm was
observed when the decomposition was 25%. The decomposilion
pressuies of the compound at this stage have been given in fig la
and 1b and table II

TABLE II TasrLe III
Temp Pressuie Q Temp Pressure
°C mm Cals °C mm Cals
961 148 616 980 218 617
997 300 617 1004 312 620
1020 4 34 620 1010 360 620
1030 516 620

The gas was pumped out until the decomposition 1cache
29% 'The decomposition pressures at this stage given in table II
and shown in fig la and 1b aie identical with those of the compoun;
88r0 4MgO 6CrO, Cr,0, at the 25% stage

The heat of decomposition of the compound 8SrO 4MgO 6Cr(C
Cr,0, to the next stage 1s 61 9 Cals, the reaction being represented
2(85rO 4MgO 6CrO, Cr,0,)=5(6Sr0 3MgO 4C10, Cr,0,)

+0,~619 Cals

88 8% stage —On futther decomposttion at 1037° the pressu
value suddenly dropped down, the total decomposition at this sta;
being 83 4% ‘The decomposition pressures of the compound 651
3MgO 4CrO, Cr,0, are given i table IV and graphically shown
fig la and 1h.
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TaBLE TV TABLE V Tapre VI
Temp \Presswe| O Temp |pressme| Q  Tomp |Pressuie) Q
°C mm  [Cals, oC mm | Cals  °C mm | Cals
948 | 072 | 627 q027 06s | 678 989 | 010 | G664
976 | 108 632 1039| o76 | 675 1014 | 048 | 673
1006 | 172 1636 1049 | o0.80 | 675 1027 | 003G | 676
1028 | 224 ) 641 1083 | 112 | 680 1083 082 | 697

e e e

The heat of decomposttion of the compound 15 634 Cals per
mol of oxygen, the reactiop takmg place according to the equation
%6510 3MgO 4o, Cr,0,) =2(10SrO 5MgO 6CiO, 2C1,0)
+0,~634 Cals
40% stage—The compound 6810 3MgO 4C10, Cr,0, was
decomposed at 1028”. A grop yn pressute fiom 2 24 mm to 0 G4mm.
was obseived, the Cortesponding decomposition bemg 40%  The
product was cooled dowr, 4o room temperature and the decomposttion
prefsll;f)cs at various temperatu es were measwed (table V and fig 1a
and

The heat of decomposmon of this compound to the next stage 1s
67 5 Cals , the reaction procecding according to the following equation
$(10Sr0 5MgO 6CrQ, 2Cr,0,) =10(4Sr0 2MgO 2C10, Cr,0 )
+0,—67 5 Cals
80% stage~The decomposition was carried on {ut ther to the
50% slage and the decomposition pressures were measuted (table
VI and fig 1a and 1b)

The heat of decomposition of this compound 1s 67 6 Cals pet
mol of oxygen

The pI‘GSSures dld not regan’l on {urth(}l deCOl’ﬂpOSlUOH by
evacualion Ths obseryy
£l

hon pomts out to the possibilily of the
decomposition of the compound 48r0 2MgO 2C10, C1,0, at the 50%
slage mto a muxture of compounds, having different compositions, pro-
ducing a series of solig solutions

The results of thyg mvestigation confirm the observations of the
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experiments on the reactions of calcum chromate with magnesum
oxtde at hugh temperatures  The basic chiomum chiomates obtamed
n the decomposition of siiontium chromate with magnesum oxide are
all stable, the siability mncieasing with the decomposition
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It was observed i the reactions of calctum chromate
with magnestum oxide that the formation of the intermediate com-~
pounds was not possible, when extta quantity of magnesium oxide
was present m the mixture The results of a sumar experiment
on the reactions of strontium chromate m presence of excess of
magnesium oxide are described below

A muxfure of strontium chromate with magnestum oxide
(1 06 mols) was heated in vacuum  The 1mitial pressures were due
to the decomposition of magnestum chromate produced in the reaction
of stronttum chromate with magnesiumn oxide The decomposition
pressutes given m table VII show that the pressures ai the imtal
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staces aie approximately the same as those ol the basic chiomate
23 ‘
88rO 4MgO 8CrO,

TasLE VII

position °C posttion °C
7 957 232 50 976 246
997 456 1017 284
1022 760 54 948 144
25 948 220 981 212
996 490 1020 240
1023 786 56 1023 350
33 3 957 270 58 954 158
1013 . 728 967 216
40 1013 708 1014 392
60 1017 196
61 1005 250

The comparison of the decomposition piessurcs with those of
the mntermediate stages in decomposition of the basic chiomate 8SrO
4MgO 8CrO, indicate the existence of the corresponding compounds
duimg the cousse of the decomposition There wc indications also
for the assumption that strontium chromate decomposcs to a ceilan
extent independently

The vapour pressure of the system at the 40% decomposition at
1018° was mitially very low and allained the valuc for the basic
chromate m about 6 hours The vapour pressures al about 60%
decomposilion 1ndicated the existence of 10810 5MgO 6C:0, 2Cr,0,
If we assume that the basic chiomate completely decomposed at
about 45% decomposition and that the further decomposiiion was due
to the decomposttion of 8310 4MgO 6CrO, C1,0, to 6SrO 8MgO
4Cr0, Cr,0,, the calculations show thal about 55% of the iotal basic
chromate decomposes in stages. It must be noted that owing to the
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presence of sevetal products in the reactions the vapow piessures at
the various stages are not exact lo draw any defimte conclusions

SUMMARY

A mixtwe of stiontwum chromate with magneswum oxide
(2 1 mols) decomposes with the muitial formation of 8SrO 4MgO
8C10,, m successive stages at 25%, 33 3%, 40% and 50% decomposi-
tion of the chromate, with the formation of the compounds 8SrO
4MgO 6CrO; Cr,0,, 65rO 3MgO 4CrO, Cr,O,, 10SrO 5Mg0O 6CrO,
2Cr,0, and 4510 2MgO 2CrO, Cr,0,

A mixture of strontium chromate with magnesium owide
(1 06 mols) contaimung excess of the base, decomposes with the
vapoui pressures of the basic chromate 85rO 4MgO 6CrO, Cr,O,
decomposes to 6SrO 3MgO 4CrO; Cr,0, and to 10510  5MgO 6CrO,
C1,0, The remaining strontium chromate decomposes independently

The results confirm the remarkable property of magnesium mn
forming highly stable mixed basic chromium chromates

The heats of decomposition calculated by Nernst's equation
fiom the characteristic decomposition pressures of the basic chrom-
wm chromates are given by the thermochemaical equations

2(85rO 4MgO 8Cr0Q,)=2(85r0O 4MgO 6CrO,Cr,0,)

+0,—-607 Cals 1
2(85rO 4MgO 6CrO,Cr,0,) =$§(65rO 3MgO 4CrO, Cr,0,)
+0,—619 Cals II
L0(6SrO 3MgO 4CrOy Cr,0,) =2(108rO §MgO 6CrO, 2Cr,0))
+0,—634 Cals III
£(10S10 5MgO 6CrO, 2Cr,0,) =% (4SrO 2MgO 2C10,Cr,0,)
+0,—675 Cals v
X(48r0 2MgO 2CrO, Cr0,) =muxtures of several compounds
+0,—67 6 Cals V
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and helpful gudance durmng this mvestigation
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