
PART XX-SYNTI-IESIS AND DECOMPOSITION 0 1 2  

STRONTIUM CI-IKOMATE 

By D X Data? 

It lzas been shown in the prevlous ~ i ~ v e s t ~ g a t ~ o n  that the cleco~n- 
posit1011 of calcium c h  omate to calcmm clii oinlte 1s an ii I eversible 
react~on The basic chi oinate 12Cc10 8C10, is foimecl by the I eac- 
tion between CaCiO, and 2Cc10 C1,O, with the 1cduct101-1 of the latter 
to CaO Cr,O, and to Cr,O, 111 succession The  basic cluoinate de- 
composes in stagcs mto calc~u~m chromium chiomates The object 
of tlus mvestigat~on is to study the ploperties of st1 ontlurn chi omate 
at high temperature 111 01 clei to confii m the mcchanimi suggested 
for the ieactlon occulrmg in the cleco~npositioil of c,~lclum c l ~  oniate 
and accorcl~tlgly .to assign stiuclu~al foimulcl: to thc coinpounds 
obtained In the clecompos~t~ot~ of st1 ont~uuz clu omde  

The results on the oxidattoil of ch iom~c  oxiclc ln ptesence of 
stront~uin ox~cle also suppo~ t  the conclusion of the pievious ~i~vestrga- 
tlon lhat the oxidat~on of c h ~  o m c  o x d e  111 pi e w l c e  or Imse, takes 
p l x c  with the lo1 in :~ t~o~ i  01 stablc basic CIII oilliuill c11101~1~des 'it 
mtermecliate stages of ox~datioil 

The appai atus and the e x p e ~ m e n t  al pl oceclui e was the same 
as employed 111 thc prevlous invcst~gat~ons 

Strontium clll omate was p~ epal cd by the same n~cthocl employ- 
ecl previously (This Journal 1935, 21A, 159 , 193'3, 22A, 1 I I )  by 
pl ecrpltating the salt f t  om a solullon of sit ontlum chloi~cle by 
potassmm cllromate The c h ~  onlate was 99  XU c 

Decomn~7osztzon of Sf1 ont~zm chi ornate --Decomposition of 
sf1 o l l t m m  chi olzlate stclrted at ~lbout (iOOO In V~CLIUII I  "l'he gd5 1111htlly 
evolved pi oduced low plessul es wl~ich wcrc not rcpt oduced on 
lemovxng portlons of the gas f ~ o m  the system The clecomposit~on 





011 the contraiy if 017 ; ~ C C O L I I ~ ~  of ~ ~ l l t l l l ~ d l  lcll l0~d1 of oxygen, 
tlle systellz undel goes vai lation in the concentl ation ol llie cliffel ellt 
phases, p a  tlcululy 111 llmt of tlic IUSIL ch10111dc pl ot l t~~ccl ,  the cop  
cci~tratlon of wlz~ch is fixcd by ecluilll~lium ~ 0 1 1 ~ ~ ~ 1 1 1 ~  of the ~ c , ~ c l l o ~  
between the chlornate mcl the oxlclc, fhc ledctlon ploccccls w~t l i  illole 
ancl more format~on ancl subseqrtcnt c l c c o m p ~ s ~ t ~ o ~ ~  of 13S10 SC10, 
and the 111timate plodt~cts of the ~eact ion contain Chc slddc: ~it01ltl1lm 
chi oinmin chromates 

A confirinatlon of the above suggesttons w ~ s  o lh ine t l  by raplcl 
cleconlpositron ol strontiutn clil oillatc by contmuous wilhcll ,iwd of 
oxygen given out At about 50% stage in tlic decomposition, no 
fui the1 evolution of gas was obselvecl at 10GOO, ~ncltcalli~g the forina- 
txon of a very stable coinpound A suppolt to these C O I I C ~ U S ~ O ~ S  call 
also be obtalned In the camp e h e n w c  study n l d c  by Atll,~vale ancl 
Jatkar (Ibid, 1988, 218, 159) on the decoinpo\ll~on of st~oilliunl 
chi omate Their I esulls rizdic& t lx  ~xis tence  of 1 1 ~  s l d ~ l e  st1 ontiuln 
c h i o m i ~ ~ m  chro~nates at 50% G G  6% ancl 75"/,tLtgcs ol tllc ~Xe~ot~~pos i -  
tton ol stront~um c h ~  ornate, the coi i espondlng coinpouiids po\scssi~~g 
charactenstic dccoiizposition ~ I C S S U ~ ~ S  It  will hc iloticccl tllcit I£ the 
whole ol st1 out i~~nz oxiclc present 111 \ti-ontmin c111 otnitc (231 0 Ci,O,) 
is available for the lo1 m;~ho i~  ol 1 2S10 SCi 0 ,, a la1 g c ~  p~ opal ti011 01 
the b a s ~ c  chtolizalc is pioducccl at '1 conzp:u:~t~vcly lowel &igc in tlle 
clecompositlon of st1 olltluilz cht ornate and the dccon~poc~tioi~ oi the 
baslc chromctle IS complete at 50"/0tage wdh the fotmntion of 12S10 
6Ci0, Cr,O,, which 15 coinplctcly solubk In acids, tIic a u d  insol~tble 
poi tlon bcmg the cl~roillic ox~cle phase 111 the system 111 gcner,ll, thls 
IS not poss~ble as coinplete convci slon ol the 11,zslc cllroillitc 2510 
Cr,O, to Ci,O, may not lakc place in as inucll ils the ievcisc foima- 
tion of 2S10 Cr,O, and SI 0 Ci ,O,l1oin CI ,0, and Si 0 is al\o lilrcly and 
usually the acid insoluble pol tlon c o ~ ~ s ~ s f - s  of CI ,0, t o g c i l ~ c ~  w ~ t h  SI 0 
C I , ~ ,  The i esults of Athavale and Jatkal thus show ;1 gl e'd v'ula- 
tlon 111 the composition of the acld lilsoluble portloi~s ol tlle system 
partrcularly at  the 50% st'lge, the co i~ lpos~t io~l  of tllc coi I csponcling 
acid soluble phase in the system ii~dicating the cx l~ tcncc  01 either 
l5S-O GCI 0 ,Cr,O, alone 01 togethel wit11 sll ont~rtin cllt o m d e  



At highel t,einper;li~u e and at hxghcl stages of decompos~t~o~ 
tile L~cid insoluhlc phase consists of pore S i 0  Cr,O, The cornpo~lllds 
folmed al 6(i 6% alld 75% clccompos~tlon of strontlurn chromate ale 
thereio~ c BSrO 4C10,  Ci,O, and 6SlO %2rO,Cr,O, In accordance wllh 
the coiiclus~on~ of the dc~oinposit~on of calcluin chomate The 
dccomposrtron pl essurcs nleasu~ ed by Athavale and Jatkar at 50%) 
G G  G % ,  and 75"/0tages 111 t h ~ ,  dccompo5ltlon of strontluin chromate a2 e 
clue to the clccomposlton of 12S10 6Cr0, Ci ,0,, 9S10 ~ C I  O,Cr,O, 
and 6 3 1 0  2CrO,c1,0, which are plesent as separate phases at the 
con csponclmg stdges Tllc exlstcnce ol 15Sr0 GCr 0, 2Cr,0, IS not 
indlc,~tecI 111 the11 results plobnbly owing to the cllfiesent baslc 
c h  onlrum chromdcs hming smllal stc~blli ty ranges The f o r m u l ~  
suggested by A t h a v ~ l c  md Jatkai for all the colnpouncls were based 
u~pon the composition of the total solid phase and must now bc 
moctrfied 

The lrievei sibll~ty of Ihc 1 cactlon when the system 1s left to 
Itself, was not observed by them at low teinperatule when thc rate of 
clecoinposltron is vci y slow The complete clecornpos~t~on of strontium 
cll~ornate to the cll~olnltc above 1200°, attr~butecl by them to the 
mellmg of strontium chi ornate at t11.d ternperLltui e, 1s obviously due 
to the urcverslbIe cIccon~pos~tlon of strontium cliromate, which is 
appr ecrably rapld at 1200" 

Decon~po~s~hou ,  o j  a nmztz~r e of st? omhxwz c h ~  ornate zozth 
cl~?omzc o c ~ d e  -Unlike in the decornposltion of the mixtures of 
calcruln Chi onlate w ~ t h  chi o m c  oxlcle, the czdcilllon of ch~ormc oxide 
supp~esses the decornposltion pressures and lowers the extent of the 
decomposition of strontium chromate at 1060' 

A mixtut e of strontirzm clu omate with chl oinlc oxlde (1 1 
n~ols  ) was healcd in v~icuuin The decompos~t~orl pressures are given 

in table 1V 



As m the clecornposition of stionl~zlm ~ l l l ~ l l l r ~ t . ~  the systcm at 
severdl stages consisted of chromic oxide as well as sttontiurn oxide 
and oxygen ~t was p~oposecl Im the1 to ii~vestlgate the oxidation of 
cht onuc oxlde in p~ esence of slront~unl oxlcle 

-- - ---. - - 

PI essul e Temp 1'1 e 5sui e 
"C I 111 111 "C 111 111 I 

774 

835 

5 74 

891 

The CAI boilate was completely clecomposect Oxygen was t h e ~ ~  
,~dmilted itit0 the apparatus cml  the oxic1,ttion p~oceecleci in stages 
The decompos~t~on prcssvre iileasulements showecl that at all the 
stages a slcle foimc~tion of some uast,hle coimpound though 111 minutc 
cluantit~es occui s dong  with the formation of the stable chrommm 
chromates The system at the d~ffelent stages did not show evolution 

-- - - - - -. - 

1 44 921 1 1030 

1 76 933 

3 16 962 

5 52 1012 
-- 

I4  40 

88 4.6 

35.44 



of oxygcn wllcn the uilstable ptodnct was decomposed completely at 
1050" ~ i l c l i ~ ~ h n g  thnt mqor poltron of the ~eactloil occuls wtth the 

forrnatlon of st1 ontmln chrommm chronlntes Beyond the 75% btage 
the fm illci oxdnt~on drl no1 oceccl at lag11 temperature and oxygell 
was abso~becl v e ~ y  slowly evcn at low temperatures 

The decomposrt~on plcssule ol the product on complete ox~da- 
tlon arc given 111 tablc IV,  w h ~ h  tndrcalc the exrstence of 2Sr0 C10, 
and 12Sr0 SCIO, 111 the product sim~ldr to the behavrour of the 
oxidatron ol chlom~c oxide in prcsence of cdlc~um oxtde in ltke 
c i r c ~ i ~ i s t a i ~ c e ~  

The decomposltlou pressures ale vely low as cornpaled to the 
vapottr pressu~cs ol BSrOCrO, (cf part XVI) and pomt O L ~  to the 
pi oduct~on of. 2S1 OCrO,, 111 t er y snlall amotult The experiments 
thus riidlcate t h d  4CaOCr,O, 1s also pioduced along w ~ t h  3Cci0 
Cr,O,, but as the oxlclatioi~ of the foliner to 2SrO CrO, does not 
t&e p l x x  at hrgllel teinpe~ature and proceeds vely sIowIy at low 
temperatme, the imjoi ieact~on m the ox~dat~on of chiolilic oxide in 
pteseilce of slrontium oxlde occurs wit11 the oxldatlon of 3Si0 C I , ~ ,  
and with the foi-mat1011 of stable chiomrum chroinates 

St1ol2tmin chroinite 2S10 Cr,O, can be pl epared by the decom- 
posltlon of strontium chiomatc at 1030" It was observed that thrc 
chlom~te does not absorb oxygen at any temperature between 25' 
and 1030" 

The results of 1111s investigatro~l pomt out to the posstbrlity of 
the exrstence of lour chrom~tes V I L ,  S10 Cr,O,, %%O Cr,O,, 3W3 
Cr,O, aild 4S10 Q,O,, wh~ch can bc d~sttng~rtshed by the st~tdy of 
their oxrdaiton products 

Temp OC . 
PI essure ~ n l n  
--- ---- 

763 

11 12 

7 84 

13 32 

626 

2 40 

678 

4 62 

71 1 

6 60 



The results of this ~nvcsllgAion also polill out to the possibll~ly 
of tllc cx~stcnce of four b~stc, chro~lutes v u  , RO C1,0,, SRO C I , ~ , ,  
3R0  Cr,O, and 1RO C I , ~ , , ,  whtch cllll bc d~st~~igulsliccl by  llic study 
of PI ope1 tles of their oxlclnt~o~r proclu~ts 

Thanlrs oi the ,~u tho~  'ue clue to DI S I< I< J,lllr,u for h ~ s  
keen interest m d  llclplul guidance clu~iug t l ~ c  cot11 sc uf 1111s wol k 


