
Similni ity rn tllc t lm ma1 decon~poslt~on ok chlomlc aclci a~ld  ~ t q  

salts has hccn b~ouglit out by the results of several r~~vest~gatlons 
Datar and Jatkal (T~IIS Jouiad 1939, 22A, 119) have 5hown that 
chlommm tt~ox~cle clccolnposcs in slagcs wiih the forrilatlon of oxrdes 
GCrO, Ct,O,, 4CrO,, Cr,O,, 3Cr0,  Cr,O, and 2Cr0, Cr,O, at inter- 
mediate decomposltlon, thc compounds at the varlous stages berng 
chardctcllsccl by clrstinctlvc rAes of clecomposltion The basic 
ch~omxuil~ clu o m t e s  col 1 cspondmg to all these ox~des, possessing 

dehmte cqmlhlmrn cleconlposli~on plessules have also been prepared 
( I b ~ d ,  Palls 11, IV, VI, VII, VIII, X, XI, XIII, XIV, XV, XVI and 
XVIII) But althougll the existence of the hlgher decompos~tion 
stages d i  66 (io/o, 75"/,mcl 80"/,vas not lndlcated In the thetmal decom- 
positxon of chi o i m ~ ~ i n  tl loxlcle, the lot mation of ihe con esponding 
baslc chi olnlum cllrolnatcs has been reported though data 1s confl~ctmg 
and xncoinplcte, (P;uts 111, V and VII) Athavale and Jatlrar expressed 
thelr doubts regatclmg the zlldlvlduality of these coinpounds and 
suggested t h d  thc compoul~cls lolmed when the pure chiomates decom- 
posecl lo 6(j 6%) and 75% st,iges mlglit be ~dentlcal to the coinpounds 
foilnecl dt the lowcl st'tges 111 the deco~npos~t~on of the chiolnates 
in plescllce of tllc ox~cles Datar a i d  Jatlrar assigned structural 
forinulz to these compounds oil the consiclera-t~on of a numbel 

of xnclicatloils ln the prevlous lesults m s~lpport of therr 111- 

cliv~dual~ty It 1s necessary, ther~fore, to xelnvestlgate the decom- 
posltioil of tllc cl~rom~ltcs In 01 dei to ascertam the idellt~ty of the 
coinpounds folluccl HI the lowcl and hrgher stages of the decom- 
poslCion of the chroindtes of c,~lc~um, strordruln and barluln 



The apparatus and the exper~mental p r o ~ e d u ~  e wds the same 
as described previorclsly 

In the oxtdat~on experiments, oxygen prepaled by healmq 
pule cl ystals of potassmm pern~angmate was ;~clm~tlccl into the 
apparatus thioz~gh a pllospholus pentox~de tube An estiii~atlon of 
volume of gas mtroducecl was always inade by the m e , ~ s u ~ c m e n l  of 
pressure it producecl To avod the el 101 in pi e s w  e ineasu~ ements 
at h ~ g h  temperaiut es owlng to the e x t ~  emely uneven teiiipci at111 c 
of the react~on tube, wh~ch retamed a majol poition of g ~ ~ s ,  oxygen 
was usually admltted xi1 the a p p a ~  atus at 100111 ~ C I ~ P C I  at111 C, when 
a very accurate estimat~on of the total quantity of gas ~nt iocl~~cccl  
could be made from pi essure measusemei~ts TIlc q m  .11~1-~1:~ 
also c a l ~ b ~ a t e d  foi estimatmg ~oughly voluinc of gas 111 the appm ;~tuh 
at ~nteinlecl~ate stages of the ieactioil by acliniltlng known volunlc 
of gas at clifkrent tempel ~ t u l  es and sneasu~mg thc pi e5sui es 131 o- 
cluced The estimat~on thus olstal~lccl w , ~  sz~fficiently accuiate lo1 
the required puipose 

Accurate and I ellable i esults on the ecluil~briunz pressm c\ 
of calcium chromium chrotnates a1 c neccssaiy In order to clete~ 111111e 
the identity of the compounds proclucect 111 the clecoillpos~t~on ol 
CaClO, and 12CaOSCiO,, pal t~culas Iy as the dcco~~~pos i t ion  pi ess- 
Lues of the co~npou~lcls 12CaOGCx O,Cr,O,,, SC,IO~CI O,Cr,O, and 
15CaOGCi 0, 2Cr20, pi oducecl at the i n t c ~  mecli,ite de~omposition of 
12CaOSCi-0, ale veiy near ench 0 t h  (cf pal t XV) Vci y ~ c c u ~  ate 
ineasure~nents of the chaiacterist~c vapoul pi cssurcs of these corn- 
pounds pl e p a ~  ecl by the ox~dation of the in~xtui es of c l ~  o m c  oxide 
w ~ t h  calcm~n oxrde weie unclettaken In oicle~ to s ~ ~ p p l c m e n t  ancl 
c o a f ~ r ~ i l  the prevlous data 



GCaO 2CI'lO,C~ ,O,, -The system was cooltcl to the room teni- 
pe ra tu~c  m d  o ~ y g c n  W C L ~  ,~clm~tted mto the appa~alus  suffic~ent for 
about 32 3%) ox~cl~it~on, thc complete oxidat~oii bemg supposed to 
take place when the chr o m ~ t e  was completely coilve~ ted into basic 
chromate 

The oxrclatiol~ s t a  ted at low tempel ature, yroceecling with an 
applcci~lslc I ate at 480" The plessuie 01 oxygen over the system 
droppccl at t l ~ c  latc of c~lmut O 3 mrn per mlnute at that temperature 
The I ate of oxidstloii mcieasecl with rise of temperature and at 
constant tcmpcl atui c was p~ o p o ~  tio~lal to pl essurc of oxygen 111 the 
gas phasc Tllc le ,~c t~on 111 one of the expcilments was c ,u~led  out 
bctwccn 500" :mcI 600" foi 2S hauls to find out whether slow ox~clation 
d low tcmpel niut c ptoducecl '1 cldfe~ ent sct of conlpo~mcls As 110 

such cl~ffc~cnce nr the poccss  of oxrclal~on by change of temperature 
was obsclvccl, the o~lclntion WAS usually carr~ecl out at high ternpe- 
I atul e, whcn thc I cactlon o c c u [ ~  ed wl11 1 npidlty W l m  the amount of 
oxygen m the gas phase was corlsrclerably reduced, further oxldatlon 
proceeclcd veiy slowly and ~t was found smtable to remove the gas 
from the appu  atus befor e ralsmg the tctnperatur e for the dctcrmma- 
t ~ o n  of thc eq~~ i l lb i  mm decoinpositlon pre ssur es  of the o x ~ d ~ ~ t ~ o n  
ploduct, Usually tllc syslcnl was kept f o ~  a long time at high tem- 
per atur c to avolcl any spul lous I eaclions vttlatillg the eqm11b1-1urn 
piessure mcasui enicnts 

Thc decompos~tioi~ pressures of the compoulld p~odoced 
when the system 11x1 unde~gone 31% oxldatlon, are glven m 
table I 



Z5QaO GO7 0, 2C1,0, -The system was coolccl to the I oolll 
tempelatwe and more oxygcn was adrn~lttcl £01 fur lhcr oxld;dmll 
The oxtdatlon was r apd  at 550' The clecoinposiiioll plcssul es  of the 
product at 57% oxldatlon are given in table I1 

Decomposntzol, p? esaziyas i?f GCaO 2c? oO,u) ,,ul 

90a0 d o ~  0, C? ,0, -Thc clccomposil~on pr cw1r L S  of tlic 
iurther ox~dation proclucts at 62% a id  66% oxiclatton alc given 111 

table 111 

-- -- 

Q 
C d  s 

--__ -_ _ _ _- 
(i8 2 

G'S 9 

Temp 
"C 

1026 

1051 

- - - - - - - -- 

The decompos~tlon plessul es ol the pioducts :it (;So/, mcl CiB% 
ox1dal.1011 are same and show the tclenlzty of thc compo~~~lc l  pl oclucecl 
at the two ox~dat~on stages 

22Ca0 607 O,CT,O, -The oxldntion w ~ s  fui t11ci plu~eeclccl to 
70% stage The oxldat~on 111 tlus Lase \laxled ,kt  bout 550" Tllc 
decoruposition pressures of the ploclu~t at this &igc (11 c g ~ v c n  11 
tabIe IV 

-___-- - -- 
PI essure 

n m  

0 44 

0 56 

Temp 1 PI essure 
OC mill 

- 

Q 
cdls 

- a- -- - -- - - . --- 



Temp 
"C 

PI essure 
n m  

--- 

1 04 

1 36 

2 56 

2 90 

4 08 

4 88 

Q 
Cals 

- 
66% oxidation 

PI essure 

962 1 70 

983 2 36 

1006 2 84 

1044 4 60 

Q 
Cals 

61  32 

61 62 

62 22 

(63 08) 

I2OaO 80.1 O,,-On adimttlng oxygen, the reactron started at 
about 550" When the ox~clat~on reached 85"/,tage, the reactloll was 

very slow above 800°, furtliel oxldat~on berng possrble only at 
lowel temper atut es The decomposltlon pressures of the prodtlcts at 
88% and 100% oxxdatioli are glven in table V 

Pi essure 
"C 

Q 

58 61 

58 66 

59 73 

(60 50) 

(61 89) 

896 

916 

946 

972 

1010 

1 20 

1 84 

2 30 

2 92 

3 68 



It will be seen that the ox~cldlon of chlomic oxiclc In  plcsence 
of caIcit~m oxide (1 3 mols ) tdics placc wdh thc lorm,~lion of all 
the basic chromium chioinates whtch occur 111 ihc dccon~pos~ t~on  of 
12Ca0 SCrO,, the co~~espondsng oxid~hon stages o c c u ~ ~ ~ n g  , ~ t  50% 

7 

60%) 66 6% and 75% ox~ddion Thus the vapoul pcs sv rcs  of GCaO 
2Cr0, C120, are sllow~l by the systcin hetwccn 0 and 50% oxiclation, 
of 15Ca0 GCr0, 2C1,0, betwcen 5O"/,anc1 (iO"/,xid,~t~on, ok X , 1 0  
4C10, Cr20, between 60% and G G  G"/,xld~dion ,mcl of 12C;kO (iC10, 
Cr,O, between G G  G and 75% oxidd~on Ful tllcr ox~clat~on of 1 2CL10 
GCIO,CI,O, ~ ~ O C ~ L I C ~ S  12Cr10 8 C 1 0 ~  ~ l l l ~ l l  C ~ I \ S O C ~ ~ C ~  n ~ t o  c a l c ~ ~ i ~ n  
cllromate and calc~um oxide The plocluct d t l x  1:lst \t,lgc of oxlclCitloll 
shows h~gher clecomposltlon p~ essur cs probcibly owmg to thc fol matlon 
of 2Ca0 CrO, to a celtam extent 

m the prevlous experllneilts and coi~filinecl 111 :L sellcs of cxpcrments  
whch  follow 



bYNTIIBbl5 AN13 DLCOMIiOSITION OF CALCIUM CIIROMArE 

(1) Decoinpos~llo~~ pr t~surcs of 2C 10 CIOu E?J D C C O I I I ~ O S I ~ I O ~  pfessurel; ol CaCi 0, + MgO 

Osedntzon of n r n s ~ t m  e o j  ~ 7 ~ 1  U W Z L C  uxzde ' L O Z C ~ L  ~ a h i u n  oxzd 
(1 2 mols ) -In order to declcle whether s~ni~ldr  set of cornpor~~~ds 1 

also pioducecl wllcn the propolt~on of calcium ox~clt: In the mxture 1 

reduced, s i i ~ ~ ~ l a r  expexlments were conclucted w ~ t h  n mlxt~~re c 
clzromic oxlde wllll two molec~tles of cnlc~uni cai bonate containin 
chrommm ,mcl c & u m  m the sanlc ~ h o  as exlsllng in calciur 
clx omate 



12Ca0 8CrO,+ 

CaO Cr,O, CiO,, 

- -- 

0xlcl~~ltoll 
Stage 

10% 

25% 

33% 

40% 

44% 

50% 

62 5% 

-- 
Temp 

"C 

I - 
A ~nlxtul e of chromic oxtde and calciuin c a ~  bonate (1 2 inols ) 

was heated In vacuum The react1011 started at about 300" The 



~ ~ e c o m p o d t o n  171 e ~ u l  es of the imxtui e pat ttcuIarIy at high tempe- 
miui cb wvl C ~01~l~.lr:ll7lc to those of Cal~l~~i l l  carboi1.1te vlz , 18 mln 
at 701" .md 6 0  111111 75Sn The ~ d l h o i ~ ' l ( ~  was con1pletely decom- 
i~osecl by e v a c u h o ~ l  !)go" The oxidation was c a ~ r ~ e d  out ln stages 
and the d c c o m p ~ ~ l ~ l o n  131 C%Ul CS of the products at cl~ffel c!i1t oxldatlon 
st.lgea wcrc r n c ~ ~ ~ ~  ecl ulldcr equtlihirum concl~itons tnhlilg all 

pi ecnottoi~s menlroncd in the last expel iment The decompos~on 
ptessulcs at cldfci ent st+s ale givcn 111 table VI 

The compaillboll of the deco~npos~tro~l pressures show the 
ideiltlty 01 the ~ o r n ~ o ~ i i l d ~  fo~ined with those produced during 
oxidatlo11 of ~ l l t o i l l ~ c  oxide in piesellce of 3 mols of calcium oxide 
The i n ~ x t u ~ c  con tms  ii~adecluate amount of calclum ox~de for the 
complete f o ~  i n c d ~ o i ~  of the basic cl~ron~tum cht omates The results 
~ndtcde  t h d  wllolc of thc basc ciltel s into combination wltll two tl~lrds 
of the total cllioillic oxlde pi-oclucing the bastc chronllte 3Ca0 Cr,O,, 
which reacts wtth oxygen to ptocluce the compounds 6Ca0 2Cr0, 
Cr,O,, liiC,~O (iC10, 2C1,0,,, DC'IO $CiO,, Cr,O,, 12Ca0 GCiO, Ci-$0, 
and 12Ca0 SCiO, at 33 3%) 40% 44 4%) 50% and 66 6% oxidatroil 

It 11~1,s been 4 o w n  that the system Ci ,0, + 3Cc10 $0, showed 
highet decompo~illoii pt essui cs at the last oxidat~oi~ stage owmg to 
the f o i n l , ~ t i o ~ ~  of SC,L( Ci 0,, by the rcactlon between calcium chio- 
mate ancl c,llwuin oxtcle As the plesent mixture consists of an 
excess of C ~ O I I ~ I L  oxidc, the shghtly hlg1.1er clecotnpostt~o~~ pressures 
at 62 5"/,xtddion ~ncltcaie ,the fortllatioll of CaO Cr@, Cr03 along 
w ~ t h  12CC10 SCrO,, 

0 c ~ d a t u m  o/ n n o s ~ t w  e oJ c h o s m c  ossde zosth 4 mols of 
c n l c ~ l ~ m  O J L ~ C  -It Ilas heen shown rn an earl~er investigat~on 
(pal t XV) 111,~t calwum chi oinnte r e'lcts with cdlclutn 0xlde fornlW 
2CC10 CrO ,, whlcll cle ~uinposes to 4CaO Cr,Q,, without plocluclng 
any con1pounclb '11 tiltel mcdiate decomposition The basic d~o ln l t e  
4C;10 Cl ,O , 15 llowcvel not produced in the reactlolls b & m ~ l l  dmmlc  
oxltle ,llld -1 lllol5 of ~ , ~ I ~ r n i n  oxide, but the oxrdatml ploceeds d l  

the fol m,ltron of 3C,1O C1,,0, in stages in c~ccorclance with the r tzdts  
of thc expel linents all e d y  clesci~bed 



A mixture of chro1111~ oxldc with 4 moll; of calcmm ~ , u b o ~ ~ , ~ t ~  
was heated 111 v ~ c u u m  The lnlxtui c C ~ L L O ~ I ~ ~ O ~ C C ~  wltll the v,lpotlr 
pressul es of calclunl carbondic (hblc  VI I )  

TABLE VIII 

TAI;I.,L VII 

Ox~clat~or Basic Chi omlum Chi o m t e  stage 

--_-__ _ _ _ _ 
1'1 ~ W L I I  e 

111 111 
I __-____- _I 

"L 58 

76 00 

132 0 
- ----- 

C__ ----- 

Temp PI essure Tc mp 
"C 1 111111 "C 

Final decomposit~on of calcnm cm hoiiatc bcmg vci y slow 
was carried out by complete e v w m i ~ o n  dt 10C)Oo Thc oxicldlon 
was carrled out in stagcs and the decon~posl t~oi~ p1cs5mcs wcle 
nleasu~ ed in the manner all eacly d e s c ~  ibed The clecoinposli~on 
piessuies are given In table VIII 

352 

413 

6 04 

__C-_I_+ -I_------ 

2 56 710 

3 38 780 

13 40 803 
- -- - 



0% L ~ C L ~ L O I L  US CL ' I ~ L L S ~ U )  c oJ. Cl~r owLc o ~ ~ d e  zu~th C n l c ~ z ~ ~ ~  
o x ~ d e  (1 1 m o l  ) - -N~~guncl  czncl Watson ( I b ~ d  , 1026, 9A, 149) 
obse~  ved t h t  the I I I ~ X ~ L I I  cs  of clx o m c  oxde  w ~ t h  calcium oxlde 
cont,unmg lcss than onc atom of c d c m i ~ ~  per atom of chioln~unl 
a b s o ~ b  oxygen '11 1030°, wl~ich is given out in most of the cases 
conlplctely Whcle,ls it 1s obv~ous ftoin the p~eceedlng expeiments 
that the oxrclat~on of cl i~olr l~c oxlcle with ccdc~urn oxide 111 all plopor- 
tlons produce thc b n s ~ c  chrommin cl~ioniates, wlz~ch are comparatwely 
stable 

was clecompo~ccl in v ~ c u u i n  The caibonate was co~~lpletely decom- 
posed and the oxidallon was car txed out in stages The decomposl- 
t ~ o n  pressurc measul einents a1 e give11 m table IX 

As thc ;I~-IOLIII~ of c d c i u n ~  oxdc  p~ eseilt 111 the mixture is one- 
third of thnt i equi~ecl for the complete folination of the basic 
cl~rommm c111 o~n,\tes, the foi mat~on of 12Ca0 8C1O, should be 
coinpleie C ~ U I I ~ I ~  the oxidat~oil of this mixture at 33 3% stage 
Actually the decornposltlon pressul es of the product at 16% oxxldation 
~ndicate the exlstcnce of 12Ca0 8Cr0, md~catmg that not whole of 
the oxide prtsent is t d m g  part in the reaction On furthel oxidat~on 
the fo~mat ion  of CaO Cr,O, CrO, is probable 111 view of the large 
p q m r h o n  oC clllomium omde m the ~ n ~ x f u r e  The v e ~ y  hlgl~ vapour 

P~~SSLII  cs givc~l  by tllc p ~ o ~ l ~ c t  '11 30% oxiclat~on a1 e 111 accordance 
with tllc rabults on tile clecompos~tlon of ~alcium chromate m presence 



of chlorn~c oxide whcl e the clecoinposition pi cssui cs i n ~ l  c ; ~  011 keep 
in$ at consiaizt iemperaturc owmg to thc slcle deconiposrt~on ol c~~lclum 
chtomate (cf p x t  XVII) The results oi Ncugund mcl %V,ltson also 
show the ior~nntion of an unstdble system on pr ogi c m v e  o x ~ L l t ~ o n  

The findings of the foicgolng expe~imenis  dc;lily show that 
lrrespecllve of the ploportlon of calc~um oulcle, illc m x t u l c s  of 
chromlc oxide and calclutn oxtde I eact with oxygcn in 'ZLLOI dLm,e 
wdli the followmg scheme - 

CI ,O, -k 3Ca0 - + 3Cn0  Cr,O, 
4-0, - + 6CaO 2C10, C I - 0 ,  

) I  + l5CaO ~ C I O ,  2C1 (-1, 
,, +-3 9CaO 4ClC), C:I ,O, 

-- 
I I  > l2CaO GCiO, C I ~ O ,  
t )  -+ 34CLtO SCIO, 
I )  + 8Ca G O ,  -t.4C,tO 

and 2Ca0 610, (YXLLLS of C,t0 ~n 
I h c  1111xtur c) 

01 CaOC1,O ,CrO,, ( c x ~ c s s  ol 
C1,0, 111 the n m t m  e) 



C o l ~ l ~ ~ " 1 ~ 0 1 1  of the vckpour pcS\LlleS fol l l l~e r l~ l e~ l~Lte  
oxicl.~tion p i o d u ~ l a  ( d w  Jig I )  cst.~hliallcs tbc ldelltlty of the 
compounds, Lhc %ll# V.11 i.dlon in aoinc oi the Lases b e l q  due to 
n ~ ~ ~ ~ v o ~ c l ~ ~ b l e  cxpcl irncnld cr 1 or 

O ; ~ ' L I E U ~ ' I L  O f  @ wb~rlu? 6 oJ' Cr@,  +2CnO+ M90 --The folllla- 
tion of i l l i ~ e d  L~ l l~ l~ l l l l  11l~L~lleSlLl~ cllioiniunl cll1-omates has beell 
repol ted (cf pLul  XI I I )  Thc  levci se reClction ol the oxidallon of 
c h ~ o m i ~  oxicle in pi c s e i l ~ c  of cal~1u.n and nugnesmm ox~cles liowever, 
does not pr oduc c s r m r h  c;o111pounds h~zt lakes place with the fol ins- 

tion ol calclizin ch1 o~niuin chi omC~tes 

A inixlure ol Ci ,O, -I- 2CaC0,  -I- MgO was deco~nposed m vacuum 
The clecoinposilioi~ pi essul cs  of the mixture cori espo~lclecl to those of 
calc~um c,ubonatc vis,  1 6 4 8  111111 at (;7(;" and 82 inin at 783O 
The v ~ ~ p o u ~  prcssui c of c,u boll dioxide dropped down on decom- 
position at c o n s t ~ u ~ l  tempcla lu~e  viz , 783O, being 72 inm after 55% 
decornpos~lion of the c,u bonde and 34 i n ~ n  aftei 84% decornpo- 
s~tion of tllc cLuboncde The  cLu bonCde WLLS conlpletely decon~posed 
and the oxiclL~lioil 01 the basic c111onlite was cai i led out in stages 
The clccompos~tion pi essui e s  of the compo~~nds  at the vai ious stages 
are glven 111 t d ~ l c  X 

Tlius the dcco~liposit~oil pi essure measurements indicate that 
addltlon ol mngtlcslzzm ox~ck  11~~s no eflect upon the course of 
the oxid,ltlon of ~llroinic oxide 111 piesence of calcium oxide except 
perhaps by wcly of c ~ c c e l e ~  ;~ting the reaction occurrmg at the various 
stages The  decomposition prcssules ,kt the last oxidation stage 'Ire 
cornpa~able to those obtained 111 the decompos~tion of mixtures of 
ca l c~~ t in  chroinatc mcl  m,~gnesmm oxide (cf part XII)  

D e c o ~ q ~ o ~ z t ~ o n  of Culczwn.~ Clu [ma te  -It has been already 
shown that the decoinposition of nuxtures of calcium chroinate .cvith 
calcium CLU botlate piocluce calclunl clu-oinium chromdtes, the s~milal 
c o n ~ p o ~ ~ n c k  also OLCLII I ltlg III the oxrdatlon of c h  omic owde ln 
presencc of c,llcmm oxicle It  will furthei be llltcresti~lg to follow 

the de~ornposlhon of c:llcium chionlate 111 order to decide whether 
~denticdl conlpounds L\lw occur at mtei rnecllate decornposltlo11, 



Stage 
--- 

20% 

341$ 

44 "/, 

80% 

The p~evious worltcls picpni ccl c,ilcmin chi onlatc El om 
cC~lcmm o x d e  and chroin~c aclcl 111 tllc lollow~iig C ~ X ~ C I  I ~ U L I I ~ S  the 
chromate prepued  by pleclp~tatloil from ;L solut~on ol calciz~iil ~lllolicle 
wit11 potassium chiomate wx, u s d  Thc p 1 1 y  ol thc s , ~ i l ~ ~ ) l e  WCLS 

about 98 5% 



Temp 
" C 

Pres'ul e: 
min 

The compnttson of the vapom pressures at the different stages 
blmgs 0111 the ~dentlty of the compounds produced on progressive 
decomposii~on wlih the cal nmn chi ommm chromate s The forma- 



Calciuin oxlde r eqmi cd lot tllc Idtcr t cactlon 15 sr~ppliccl 

by 2Ca0 Cr@, In elther of t lx  follotving two wdys 
2CaOCi ,O,+ C,\0 -I- C,\O CI 0 ,  111 

or 2CaOCi,0,+2Cc10 4- Ci,O,, IV 
The I esults i n c l l ~ ~ ~ t c  that the foi 111,1lro11 oC 12C,i<)SC10, 

malnly takes place by the ~onve l  sion oC Y C d  )CI ,( 1, to C;r( )Ci ,0,, 
I ~ ~ r t h e r  i eduction of CAOC~,O, to Ci :( 1, t,ll\tl~r: pldcc orzly mlclci 
special circumstances such as thc piescncc of ,t ~ ~ l t ~ d y \ t  like ~n,tgnc- 
s i~ i i i  oxide 

It wlll be noticed that unless chr 01111~ oxlclc is poducccl 

Thc behav~our of the miwtu~ es ol cde111rn CIII o ~ n ~ t c  w ~ t h  
magnesium oxide wh~ch  cl~cornposc vrrilh tllc pie\smcs of cCilauin 
chro~nate to a stage at 50% clccompos~t~r~n ( c j  p ~ i l  XIIZ) em bc 
explamed FLU ther I ecluctton of C,rO CI,O, to C1,0, is p o s h l c  
and owng to n la1 ger supply of L ; ~ I C I L I ~ Z ~  O X ~ C ~ C  tIlc C ~ ~ I ~ O L I I I C ~  12 CaO 
GCIO, Cr,O,, whlch 1s ptocl~~cccl dt ~ b o u l  (iOy! dceomposltion 111 the 
c l e c o ~ n p o s ~ l ~ o ~ ~  oi pule c ~ l c ~ u i n  c l ~ i o m ~ ~ t e  1s fol inecl at a lowcl 
stage In the clecoi~~pos~t~on of the miwtuie Also thc mlti,~l press- 
ures in the c~e~ompos~tion of C,iCrO, mlcl ol inixtmcs oi CdCiOI 
wltlz MgO are enti~ely d~ffercnl, tvlllcll f o l l o ~ s  flonl the consiclerd- 
tion that the decomposlt~oi~ pi essui es in the 101 iuer r e , ~ c t ~ o l ~  are due 



The slgnil~cancc of thc results of Athavale and Jatkar on the 
c l e c o i ~ ~ p o s ~ t ~ o ~ ~  or caluuln chiomate ( I b ~ d ,  1937, ZOA, 55) can now 
be e m l y  mclct \tooil In tlzclr study they used calclurn chromate 
PI e p l  ccl floill chi oinlc dcld and calciuin oxide whlch Eacil~tates the 
initial f o ~  111at1011 01 CAO CraO,Ci 0, The initla1 pressures observed 
by Atlzavalc ,u~cl J;ltlr,lr for c,llcmm chromate are thus due to 
1 2Cd0 SCI O,, 4- CnOC1 ,O ,CI 0, The pressui es of basic chromate 
1BCaO SCI 0, ,lppcLtt cd 'lt 507,; stage Hav~ng no means for rel~able 

teinpei atut e conti ol m d  xcur,lte pressui e measurements, it was not 
possible foi them to isolate 12Ca0 CiCrO,Cr,O,, 9Ca0 4CrO,Cl,O, 



The ex~stcnce of addit~on,d ~ompouncls at cllllci cnt stage., 111 

the clecoinposit~on of calc~unz c l ~ ~ o r n ~ t c  1s an oulcotllc of a w l c  re- 
act~on, the maln I eacl~on bemg the 11 i cvcr s11,lc dccoxupos~t~on oC 
calclu~il chromate to calc~um el11 o m t e  The bastc c h  on lde  12C40 
SCI 0, cleco~nposes 111 foul st'tgcs pt O C Z L I L I I ~ ~  1 8CC1O(;C1 0 ,CI 20 
9Ca04Cr0,Ci ,0,,, 1 6 C c ~ 0 K h  0,2Cr20, ~ ~ l c l  (; Cct02Ci 0 ,CI The 
formation of the b a s ~ c  ~111 oinctte 1s rcstt i~ tec l  by ~cldltlotl 01 ~111 oilltc 
oxlcle (c) p a t  XVII) whcn clecomposxt~o~i of c ;~lc~unl  c h ~ o m d e  
to calc~um ch~oimle p~oceeds  to coinpletion 

SUMMARY 
The oxidat~on of c h ~ o t n ~ c  ox~cle in prcscilcc of calcmm ox~cle, 

by supplyi~ig known volunle of oxygen 111 st,~gec, tevccll t l ~ c  fol- 
lnatlon of GCa02C10,C1,0,,, 15Ca0GCrO,BCr2O,,, B C ~ O ~ C ~ O , C I , O , ,  
12CaOGC1 O,Cr,O, and l2CaO 8Cl O,,, which also occu~  111 the de- 
colnpos~t~on of c a l c ~ ~ m i  ch~ornatc with c a l c l ~ ~ n  oxlcle 011 complete 
oxxdat~on 2Ca0 Cx 0, 01 CaO C I , ~ ,  CIO, is also ~ ~ O C I L I C C C ~  iLl011g with 
the bast chroinate 12Ca0 8Cr0,, the extent of the f o ~ r n ~ t t ~ o n  oi the 
two compou~lcls clepeild~tlg up011 the amount of calcium oxide and 
chro~i i~c  oxide 111 the rn~xtures The addrt~on of magnesium oxide h ~ s  
no efiect on the ox~clation of c luom~c o x ~ d e  111 plesence of calclun~ 
oxicle 



Calciux~ c111 uiildc decoiiipvses IS I cvei sebly to calcmm chtom- 
ite, ihc b c i w  cl11 unldc  b c l n ~ :  pioclncccl ~n '1 sick ieact~on The basic 
chromatc 1 2 C a 0  SCt 0 ,  then cle~oinposcs 111 stages producing calcmtn 
chroill~uin cliromd.cs The  clccompositioil of the chioinmin chroi-~~ites 
hcis to bc c,uiied out d lowel tc1npci;ltuies and piessul es under 
equilibx lum coilclilions lo o h t m ~  I cpx odtlclble and I ellable 1 esuIts The 
clisctepii~cies 111 the pievlous iesults have been explatned It 19 
coiicluclcd 111,lt cliiomtc m c l  ,mcl chiotnatcs clecoinpose m foul stages 
at tnlci mcc11:~le clc~oi~iposition p~oclucing the chi ommm chroinates 
~CIO,~CI,O,,, 4CtO,,C1,,0,, 6Ci O,, BCi,O,, mcl 2CrO,Cr,O, and the cor- 
1 espoilcling b,isxc c ompotu~cls I espcciively 

Thank5 of t11c ;~ulliot aic due to Dl S I< I< Jatkal foi 111s 
ltecn intcicst , ~ n ( l  I~clpful g u ~ d m c c  cluiing tllc couise of 1111s work 


