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INTRODUCTION 

In the pl evious pal ts it has been shown that calcium chromate 
possesses the pl ope1 ty of combining wlth calclum oxide, fel rlc oxide 
and chtonm oxide to folm the basic chromates of the geilcral formula 
2RO CiO,, wluch clecompose to 4 R 0  C I , ~ , ,  w~thout the format1011 of 
intermedmte compounds It was intended to study the clecom- 
posit~on of mlxtu~es  of strontium chromate with calclum ox~de  and of 
calcium chl ornate wlth st1 ontlum oxide 

The  apparatus used and the experimental p~ocedure employed 
was the same as described p~eviously Calclurn oxde  was prepared 
by heatlng calcium carbonate at 775" for 5 houis and strontium oxide 
by heating st~ont lum carbonate at 980" for 5 hours The oxides were 
cooled and p~ese ived  111 a soda l ~ m e  clesiccato~ 

Decompos~t~on o i  a ~ Z T ~ Z L ~  e of 2 rnols of  st? ontzztm chomate 
wsi l~  1 nzol oj cnlczzint ozzde-A m~xture of 2 mols of stro~ltium 
ch~omate  with 1 mol of calcium ox~de was heated In vacuum The 
reactlon started at about 200' due to the decomposition of the carbo- 
nate, which was p ~ e s e n t  m tiaces ~n the m~xture The carbonate was 
conlpletely decomposed below 300" ancl the decompos~tion pressures 
of the mixture were measuied The lesults of the measure~rient at 
sevelal tenlperat~nes ale given in table I m d  grc~phically shown in 
fig 1A and 1B The vapoul pressures were reversible ancl the gas 
was completely absorbed back on cool~ng 

The vapour pressules dropped down 011 decomposition at con- 
stant temperature When  the decompos~t~on of the chromate was 
about 43 2%, the vapour pressules of strontium chromate were obselv- . 
ed 111 the decomposition. The rcsults show that about 75% of the 





wlllcl~ decomposes ~omplciely Thc iemai~~ing oxlde probably enter: 
illto c o r n b i t ~ t ~ o n  wlth the cllromate to form the baslc chlolllate 
SSlO 4Ca0  SCrO,, w h ~ h  decomposes m stages the coriespo~ldmg 

cotnpoui~cls havrng a hlghci st~hilily t l ~ m  strontiutn chiomate The 
deco inpo~l t i~ i~  pxessurcs of sli ont111111 chi oinatc are the1 efore observeo 
when the basic chi omate CaO Si 0 CrO, is completely deconlposec 
and the b a s ~ c  cllromate YSrO 4Ca0 8Cr0 ,  to the 25% clecolllpos~t~on 
stage 

c h ~ o ~ n a t e  with 1 11101 of calciuin oxtde was heated in vacuum The 
decomposition pi cssules of the rnixtuie are glven 111 table I1 and 
graphtcally showtl in fig I A  & 1B 

TABLE I1 

Xt7 ontzzlnz ch? ornate -!- calczzim oxzde ( I  1 nzols ) 

Pi e SSLU e Pressure 
mm "C mm 

On lowclmg the tempe~ature from 845" to 775" the gas was 
absoibed back and the plessure dropped clown to 84 min m 30 inins 
and to rts equtltbimm value m about 3 hours The vapour pressures 

were completely ieploducible On decoinposihon, a gradual drop 111 

the pressure values was obseived The vapour pressures at the 

vanous stages of the decomposrtiot~ are given in table 111 

When the decomposition exceeded 50%) the reactlon was vely 
slow and f u ~  the1 decomposition was exti emely cliffic~llt On complete 

evdcuatron at 1025O, the decomposit~on of the chromate was about 66% 
It is obvious Lhd the decomposition of CaO S i0  CrO, 1s complete 



"/,kcom- Temp 
posltloll "C 

- 

10 723 

'18 1 

2 5 787 

33 3 681 

74s 

787 

TABLE III 
-- - --- - 

PI essui e 
mln 

20 64 50 71 7 

62 0 776 

52 0 811 

7 72 836 

22 76 

47 00 

nt t l m  stage The stability of the cystein <it the l i~g l l e~  stages 
of decomposition 1s p~esulnably due to the exi\lcnce of exceecllngly 
stable imxed baslc chromium chrolnates of calciun~ and sfrontiuin 

The decomposit~on piessures of the nilxturc of sti-ontnuin 
chromate wrth calctum oxrde (1 1 11101s) ale  hrghci than lhosc 
obtalncd lo1 the inrxture of stlontium chromalc wlth c ~ l c ~ u m  ox~clc 
(2 1 mols ) [fig 11 I t  1s probable that 111 both the rcacl~ons the 
amount of the basic chromate fo~mecl is ~n ,~c lcqudc  to pl oducc the 
chdractellstlc vapoui pressures III the c~ecomposrt~oi~ It  rs cvrclcnt 
that the amount of the basic chtomate folinecl is g l cdc l  mcl the 
decoinposition pressules highel as the p ~ o p o r t ~ o n  of tllc base 111 thc 
mixture is mcreased 

Decompos~tzon of n ~nzztzue of  cnlcum cluowate 10LLh 
st,o?ztzz~m o-czde (2 1 ~nols  ) -A mixture of 2 11101s. of cnlciutn 
chromste with 1 11101 of strontluln oxiclc was healed 111 vacuum The 
c a ~  bonate p~ escnt 111 the m ~ v t u ~  e WAS completely clecomposccl below 
500" The decoinposit~on plessures of the mlxlule arc glvc11 111 

tLtble IV and giaphically shown 111 fig 1 

On deco~nposrtron the vapoul pressure5 chopped down until 
the decomposition of the toted chlomlate WAS ,\bout 51 7%, whcn thc 
decoinyo~lt~on pressures of calcruln chtom,de weic obsc~vcd in the 
reactlon The ~Eeco~nposlt~on pressules g v e n  111 tclble IV (ire obvl- 



Dec~mpmzt~on I J ~  a mzxtnire of calczum chzomccte wzth sfrontz- 
21m ozzcle 1 .I I ) L O Z S  ) -The deconlposit~on pressules of a m~xture of 
1 rnol ol c d c i ~ ~ n l  cllio~nate wlth 1 mol, of strontxum oxrde are gtven In 
table V a i d  g ~ q h ~ c a l l y  shown in bg 1A and 1B 

Cnlc L ~ W Z  chr onzale -I- s h  ontzzrwz u z ~ d e  (2 1 qnols ) 

Cnlcez~m c h  onzate 4- St? ontmm oxzda (1 1 mols ) 

Temp 
"C 
- - - 

540 

,588 

633 

----- -- ---- 

I'ressu~ c Te nzp P r e s s ~ ~ ~  e 
mnl "C 

-- - - -- - - I OC 

0 60 706 28 52 

1 30 741 6 1  00 

4 80 779 150 00 

The rnlxtul e dcconiposed completely The decomposlt~on 
pressures of the lnixture are hxgher than those of the m~xture of 
1 mol of st1 ontlum chromate wlth I mol of calcmm ox~de, the eqm11- 
brr~lrn decomposition pl essui es of the mlxitlre tend~ng to equallse at 
hlghel tcmpeldtures It  wlll be seen that an lnctease of the propor- 
tlon of stlontlum oxide xn the mxxtures of the oxide wlCh calcrum 
chromate does not alter the decomposttlol~ pressures of the mxxture tc 

668 I 1240  
- - - - - 

ously duc to the clecompo~xtron of CclO SrO Cr0, to 2CaO 2S10 Cr,O, 
It 1s ~nteresling to 1701~ that the folination of the stable basrc chromate 
8CaO 4S10 8C1 O,, is not inclrcated m the ~eactlon 

Temp. 
"C 

679 

728 

754 

P ~ e s s u l e  
mm 

14 5 

50 0 

95 0 

Gals "C Q Cals 

42 5 

43 1 

(44 9) 

42 4 780 

42 2 807 

42 0 883 

138 0 

182 0 

350 0 



a very gl cat extent, lndiccitmg the 101 mcitron of C.10 SI 0 Q O., 111 both 
the reactions m adequate quantity to pioduci; the dccompoartlon 
pressures 

The heat of deconlposition of S10 CaO Cia, has been c,~lculat- 
ed flom tlje vapotu pressures of thc cornpouuc~ O ~ ~ C ~ I I I C ~  111 ilic icac- 
tlon between calcium chromate and stronllvll~ oxide (I 1 inols ) by 
Neinst's appi oxiinat~on formula The decoinposlt~or~ occurs dcco~ diilg 
to the followmg equatron 

%(SrO CaO CrO,) =4(2Sr0 2Ca0 C I , ~ , )  4-0, -42 5 Cals 

Deconzposztzon o j  a n~221tz17 e of cab unz G ~ L ?  o w &  1uiJ7~ ~ t ?  0 3 ~ 1 ~ -  

~ 1 7 7 ~  ~~Z lo l zn te  -It bas been shown that both the ~ ; L S I L  chlorndcs 8510 
4Ca0 SCrO, and CaO SrO Cr,O, are pioducecl 111 the leactions bct- 
ween stiontxrrrn chr ornate and  cnlclum oxde All l~ougl~ the 111.1xtu1 es 
of calcium chromate with strontium oxide coinbmc to foim the b a s ~ c  
chromate CaO Si-0 CrO,, no incl~catlon for the forination ol SCaO 
4Si0 SCrO, is g m n  in theii decompositioi1 The stable basrc 
chrom~te can be pr epal ecl by substitutii~g the oxlcle 111 the m~xtur  e by 
the cor i espondlng cubonate 

A mlx t~~re  of 2 nmls of cnlclum chiomate with 1 11101 of 
stiontmm carbonate was heated 111 vacuum Thc  docoinpos~t~on of 
the m~xtuie  stai ted at about 200" Carbon d i o x ~ l c  inlt~ally evolvecl 
was removed and the decomposit~on pi essures we1 e m c a r u ~  cd The 
decon1pos1tlon pressures grvcn in table VI coliesponcl to the vapour 
plcssules ol calclum carbonate, whicli is pioducecl in ihe iedction by 
the double decomposition of strontium carbonate and ~ , ~ l c m i n  ch~om,dc 

TABLE VI 

Temp Pressm e Pi cssm e 
"C " C 

lcmp l -  111 111 
- -- - -- - - 

554 1 3 30 706 1 48 5 



Tllc compo~ltion of the system lncl~cates the for~nation of SCaO 
4Sr0 liC10,Ci20, ,11 ihc 25% st,ge The cotnpou~~d was completely 
solublc in I-ICI (0 1 N), A long t m e  (about 40 hours) bcmg ~equllccl 
fol solullon T l i c  decomposltlon plessurcs dropped conti~luously 
on p r o g ~ c s m c  cle~ompo~itrou A value to1 the heal absorbed clurlng 
the r lccon~l~os~lloi~ oT ilus compound 1s gvcn by the equatlon 

2(8CaO 4SiO GCl 0, C I , ~ , )  ==q(GCaO 3S10 4C10, Cr,O,) 
-t 0, - G G  5 Cals 

Sevcx a1 inrxcd basrc chr olil~urn cluomates have so far been 
picpal cc1 m d  the I csd t s  show ihc possiblhty of the formatton of basic 
chromates of the gcllcr '11 fo1111~11,i R,O R,O R,O R,,O SCrO, 

SUMMARY 
The lnlxtut es of 5tt ontlum c;hrom,~te with calclum oxxde and 

of calcium ch~oi~ ia le  wllli st1 ontmrn ox~cle ckcompose w ~ t h  the f o ~ m a -  
tlon of CaO SI 0 C i 0 ,  l 'hc I esults md~cate vailat~ons m the de- 



co~xposit~on pressures owmg to the incomplete foimation of the basrc 
chromate, and also to the existence of stable inlxed b a s l ~  cllion~iuin 
chronlates of calcium and strontium The mrxture of calciun~ 
chromate with strontlum oxde however do not give ~ ~ l y  indlcatioil £01 

the formation of m~xed basrc chroln~urn chiomates, the f o ~  m h o n  of 
the stable basic chronliuln chromates in tlus case being possible I[ 

strontrum carbonate substrtutes strontxurn oxlde The tlzernlochemical 
data obtained 111 tlus r~ivest~gatlon may be represented by the follow- 
mg equatrons 

g(Ca0 SrO CI 0,) = @CaO 2Sr0 Ci,O,) $0, - 42 5 Cals (1) 
B(8CaO 4StO 6C10,Cr,0,) = s(6CaO 3Sr0 4Cr0, Cr,O,) 

3.0,- 66 5 Cals (11) 
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