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(1)

_'A The prablam under aansideraﬁion 1&?@1?&& detailed
~/stu&ies of the systems (1) Aggt - 01*@5 - ﬁé@ and (2}

Cno ~ Gre Eé@, with the aim 9f determining apd
wgsgablgghing ghesahromatag~a£”aiiyermanﬂ-&apy&x which

exist at 30%. | - |

- Im 19&6, sehrainamakera (34*38), in a aeriea of

- papers, described in ﬂetail his work on tha ehxamaﬁea af
ﬁhe~ﬁrenp_£(g)»m§$aka,\,H;skmath@é-af ;mwaaiigaﬁiani, gaggie&

out at 30%, was what ié a&w-th& well kﬁawﬁ*“wetﬁraaidﬁé“

method of analyﬁﬁs; 1t praveﬁ to be very thﬁrnaghs reli&ble
and sasily applicable to na}jiy all %ygaa'af ﬁyatemﬁ af this

»kands ?hia methaé.anﬁ resuzta ahtainaé th&rafram will he

discussed later.
1i§ara$urﬁ iﬁémaaﬁed that vary

A searah ai‘%jg

little work had been dana on the ehxamatea af Graup I(b)
metals, the cause for %hiaﬂbeins yaaaibly that tha shram&tes.
of the heavy metals are ralatively insﬁlﬁbl$ and aecardingly
- more diffieult to work withs The ayatematic invastigatien
of éh@”syatem;silvﬁx~exz§$w¢hr@mdum,triaxidﬂﬁwa&eﬂ,had never
been undertakens Eh@.ésa%¢w ¢ﬁ§@ex exiéévghrﬁmium’triaxiééﬁ
water, howsver, had already been partially axamineé.by;
Hayek (16) in 1934. His method of investigation followed a
different pattern irom that of Séﬁréinﬁmakéﬁaé it was based



T {2)

determinat wms, and wag xestriekeﬁ to ‘Lzhe basic regien.

The ab.jee;b of thia wark, %herefare, was te camplete

. the ﬁ‘tmdy af Grau;g x *‘j;g_;_'l;.fmatea by 1nvestigatmg those of

' '.&n; -Ag- ._-axm :msaib&y;ﬁm | :Eha mei;hed iw «ha« uﬂﬁ@ .waa 'that

employed by Sahreinemakers in his work on Grmup I(a)

ehramabem o




MORETICAL CONSIDERATIONS



. ”f on apylying the Phase Rule F,; nf2-r to three
anmpaaent syatama, we sae that, under eréiaary cireumgtances,
five phases must be present simulianecusly to gonstitute
invarianse. ?hia:maana that there must be at least one sa&ié
phase preaent in a sys%em if it is to bve invariaﬁt. ﬁhig is
‘fes @an naver ﬁxaeeﬁ

- necessary since the numhar af liguid phe
the nnmhﬁx at eamganents ana thare ¢an be enly aaa vapar -
phasge presenﬁ in one ayatam‘ && the yaint, tharafare, whan
¥ aquaxa zerey there mnst be at least one smii& ghase¢ A3
the nunber af phasea dearaaa&a; the éagxeas af freedam in
the system eaa.inewaaae fr@m\anavia four. &anagqaently, o
in thﬁ last case, the aanﬁi%iﬂa$ of the syst“m.wiil not be
defined until temperatare, yrasamxa and the aaneantratian of
- fwo of the aamwnents have been fix:eé. In me ‘gage of gaﬁea.
the partial pressures of the gomponents may be taken ag the

. independent variables.
Ordinarily, in aalﬁbility works the investiga&ien is

carried out under thﬁrm@statie conditions and atﬂ@aphﬁrie
pressure. %hiﬁ'reduees-the’variabimitg of the ays%am’by twos
In such a ¢ase 1iqnid phaaa only eenatitmtag & bivariant

_system; golution and solid phase a univariant system; aad
twa aalids and selu%inn an invariant ayatem.
In discussing systems farmed ef ﬁwa aalts ané water,

one restriction must be made. The ﬁiﬂglﬁ salts must be

-




az@her ef the ‘same base or of tﬁe same acidy or are, in
o ther words, eapabla of yiel&ing a eemmcn 3en iu selutien.
1z this reatrietiannwerenmt maée thﬁ &yetam wanlé be net ef
three, bat of four eampenenta. En thia wark fhe axides af |
“the metala are used. and this eenditiaa aanaeguaatly rulfilled.
~ The graghiaﬁl reprE$enﬁaﬁi@n af ayatema af threﬁ
.aem@eneats haa alwaga greseatad aensi@erabge &iffiaul%y*
¥any m@thads of plmtting have be@n dﬁvisaa, alz having
e¢ertain aﬁvantages aﬁd ﬁisa@vantag&a! iny %he maﬁhg&
employed in. thia iﬁveatigaﬂien'wiix be di$  sped in ﬁebail.
‘f,me%haﬁm af

There are two ﬂell kn@um %wiaagul
representation. ?he metk@d ‘propoged by Gi&ba (1@) aausiats
-.in nsing an equzlaﬁexal #rxa;jla of nnit hﬁigﬁ&. &he
\quantitiea of the different eamyenents ara ax;;aaaeé aa |
fraetiena of the wholej the sum of th@ir eanaen%ratieﬁs is
therafare ﬁqaal to one and is raprea&ntea by ths hﬁight ef
th@ txiangla. _

The me@haa uged in ﬁhia 1&#&$£ig@tien ig aae %a .
Roozeboom (23). An. equilateral triaugle is again ﬁsed but
in this case the side of the triangle, and nat %hﬁ height,
is taken as unit length. The gnmAaiiﬁaggpﬁragnggga5amgnnﬁa
of the three components is represented by a side of the
trisngle. The composition of & %efnary mixtare'éan
- eonsequently be détermined by'maaauring diataness in é

diregtion parallel. te the sides of the triamgle.\(?igura 1)
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In ax«&éﬁ t-é plot a mixture where the mﬁmﬁs‘véf zeaéh ,

amﬁaaazﬁ; are k # a, B - ‘bg 63 - ®, one ai&a ssf the trmngle

is firat éiﬁée& inw am mmémd ezme.l partm A é&iﬁtmm

B is mﬁaauma @ﬁ* from B ‘alwg &3; and & aiataaaé b ﬁwm A
aa.wg AB, The lghs a; band o mwwaw& *Bzm :t’maeiami |
emounts aﬁ‘ A, :B ané ¢ mﬁweﬁvely wf;::ffah am wwem in the

voint P 18 & point of s.wwmwzm |

af 1:1%3 dr '.j pamz,.;: ai fo %he sides ax *ﬂw wiang‘.w %

h a:m @ on AB. me %m ﬁgwa w see
_,,':‘1;;ia'# » fxm ﬁm mms aidm wﬁ‘

anﬁ painw &f ?ﬁenﬁi{,,f‘;
that the éia%am& of "kh:'

the maagzm , messured in directions parailel

aimm; is a' %e: a; % and ¢ mwe%.’s;{?ﬁf{_@qg

‘ﬁxem rw a wry Ay . ‘xtamiz mexmw t@ ‘note m

e%gauag with aqmimwal w&anglas (m, A um érm

from @m mmw ef the triang&a to the cafmaaaiw aiﬁa

-m;:x.e:aenta the composition of all miif.’f?”tzmﬁ in which the

relative amounts of two of the componsnts remsin unchanged.
In Figure 2, if the component C is added %o & mixture %,
in whish A and B are present in the proportions of ath,

& mixture x, which is thereby obtained, also eontains A and

B in the ratio arb. The triangles ACx snd BOx are similay
3l and EoxE. Therefore Amsbx * Hxlimxl.

to trisngles HO:
But Ax * Dx and Bx * Exj also Hx! » Fxb and mx} = oxb,

 Therefore DxsEx = FxbiGxl ® bra. At all points on the line

Cx, therefore, the ratio of 4 ¥0 B is the same. This
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preyerty, as will be shown 1ater, bedomes of speaiai

imyartanae when dealing with hyﬁraﬁs fermakzan in ayatema ef

tw& salts and watar,

v 2§ #wo aalta éa nﬂ% fﬂxm a daable sal#a thﬁ ; 

repraﬁenﬁaviaﬁ of thﬁir aq&&aus salﬁ%iana will ae a sim@ie

'semb ilivy ef pure 's-asl% '-;3, ﬁw gurve a%a amm ﬁm effaa'iz

ci adding aﬁmpan&aﬁ B an tha solubility af pure a,

the effect af aéding samyﬁa&nﬁ A on the. {Hmuﬁiliﬁy of Bw

Selutions af aamgmait&an-“ﬁﬁxaaenzad ﬁy'ah'ara»in aquilibrium
with vapoer snd 3@11& A ﬂﬁly;While al@ng b i& equili&r:wm .
gomposition of an

with vapor st aalié B &axy; b is the
ingarient aeiutian,wnxnh i8 in &guilibrium wiﬁh'baﬁh 4 and

B aimnltaneauaiy. o A
.. When ﬁhggggg,gam@gﬁgﬁga;éaﬁﬁfbrm & éamyﬁﬁhﬁ ﬁﬁ&“-‘

isothermal disgram exhibite three

Figure 4. Along ad, A is inm .@qmz;_mm xazmx. :aa:f;;u-tiam ,,
ai@ag*@ei %ke»n&w~ﬁ§m@éun&*£-i&’in«ﬁ@uii&ux£Wmﬁ aaﬁ9a&ang
%él“éémpaneﬁ%‘ﬁy ¢ gnd al are p@intﬁ of invamian¢a singe
in eash aaae two salﬁ& phases &ra An aqnilihriﬁm with

solutions &% ¢ gomponent A, anhydréus compound D and ﬁﬁlﬁi‘iﬁﬁ

are present; at ¢l component B, compound D and -solution are in







An

eq'xsz;ilibr.iuxm Points ¢ and ¢l are therefore the lim‘iﬁbé éf‘

axiaiseme of the eompound. | .
It ‘me line. .jaining: the puint » wi&h ‘éthe &wner

_represantmg pure wa‘tex eu% me BUTVE aot of 'Ehe dauble '

saw, the deahi& aa}:& wml ‘he gtable and wim @iaaa}.ve in
if th&

2’3@?1&?6&’ ¥

- the egmummm wrve ef a ainggm s"i%‘ﬁ-‘;m ww the éwabls Sal’f

on being brought into e& 'aea*&“i wiﬁh water wixl ﬁa@am;mse
“and . satd solution ‘

into the single salt. ‘maam in :é‘igwe By whea &wme 8 ‘&:

D ;w brought 5o sontast wi’éﬁa wa%r, s.t will ﬁaaemgasg-

and component & will separate wt iaﬂtaaa, .
.3 Figam 4 points iymg in weaﬁ A&a, :ml |

Ebez are pointd of ’fmﬁ’t&blﬁ @ﬂmpﬁﬁ %ﬁm, whil ,f:-?a pe iutt in

&w’ ‘area sbove mé;‘ﬁ is m a vegion of %a‘tai, f‘ﬁy. Thug a B
mixt are of *&lm *mrea wmpweﬁm having a ‘ba%aﬁ. wm}maitian
‘re;amaantaﬁ by & wint in Ase’ Cwill e;ive rise to a
hetaregenama pqnilivriom consiebing of sa:&i& A aué &
saturated golution repré%ﬂteé by the pe inﬂs em the |
sawmtmn curve a¢ where a 3.im jainiag A %0 this paiw
intersects B The same applies w the amer heiseregenews
regiong. A mixkure, the e@mxsesitian of whiéh ia a’fawa aee"b

is im a region of wnsaturation and will form an unsa‘kumﬁed

golution of the same compositions
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Inmost systems of two salts and water not only
anhydmna eamgannés _of the 'm: -saus may form but also
hydrates of either the s’amﬁéaen#s or the double salt.
in Figure 6, pt '-‘representﬁs the composition of a hydrate of
anhyéraus mlﬁ B 1% i’ai:{ewa from the property of |
eqnila‘heral trianglea pmv:‘wm}.y mentienﬁ& thra.t amy h,yémte
of D nmst ?ae on the lins 5einiag the a:@m of the wiangm
o t}m po im E ﬁl‘hia mua# be 8o s;ime ﬁn hyéraw fa;’matmn
the relative amounts of ﬁ and B are uzaawem&. |

it the two smgle salts A and B dﬁ mt grysiﬁfﬁliaa

out pura fmm ealatian but form an unbroken series af a; iﬁ
solutions the ays%em be@emaa %mivarim’h | !m dagma af g
freédon is gainad besaUSS *am paximm wunber af solid
phases _m now one (12). ©Buch a dondition is. rapxesentad

in Figure 7.. A &éuﬁmws solubility ourve is abta:imér;"

e.qui-i.,ibrim with solid selutions af vary i;zzg, =¢°mpas.2fsiam
It is possible that the solid components A and B

will not be soluble in each other in all proportions.
The éér&eisﬁ of mixed nrysmls willy in this cage, be
disgontinuous. This type of vbehavior will bYe evidenced by
a break in the solubility curve where ftw-f‘s/@;zd golutions
of different composition azrze in aquﬂ}ih:*itam with liquid |
golutions Thus in Figmre 8, pﬂmts a and ¥ are the limite
of golid solution af B in A and A in B raspeetively. o
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At the irzw;*»iant point. & :!-.iqzz‘:&é s@m ze-n "ef‘ aampaaitiaﬁ e

is in equilibriﬂm with.twa aalid aalatiaus of eampaaitinn ‘
& and b, Se;iﬁ salutiﬂns fram A %a a'will ha#a a ﬁryatazlina
- strueture and Latﬁiae dimeaaiana rasembling those af

- ¢omponent Aj golld wln%ians from b to B will maamble o
 component B, The distance sb is termed the solubility gep.
. semé solut zea often f@mﬁ be:mmn ﬂw dmﬂaz.a salt

. and either aae of the aam@ananta, ﬁienéiﬂmEn ané:ﬁ&vett:-
(5 & 8) when exyerimeatirxg on ma aysi:em mém - lﬁ,f;;g;;lg " }iée,
. found nﬁmsrans exampiea éf this @yﬁe; Xn.?igare 9y A anﬁ E
form 8 aam;amma D whieh fama saiid a@lﬁ‘# im wi’kh eemmmni;
A but not with c@mzmmn# B. A8 in the previous case a
aa&ubiliﬁy gay 18 obtained thﬁ iﬁmiia of whiﬁa.are & aﬁd d.
Point ¢ is an :imrmiaﬁ%z point where mqma solution of
ampasiﬂw ¢ and soiid salmt iﬁns of @amwsit;ian @ ané d

aye in equilﬂbr iumw

. Prom graphioal representation on reetangulay
- in three compouent systems

soordinates of solubility isotherms
Sehreinemakers {29) derived his "wet mamua“ method o

‘ &nalysim It is of special immrﬁanee when aaaling wsth
double salte which &&amg@& when separated £xam the solution.
A sample at eguilibrium is analysed by f irst ‘yemoving

by £iltration a8 much of the liquid @ms as poaaibles
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?ﬁe faltrate may yial& & paiaﬁ auﬁh as & 1n ?igura 10,
The aa;id ghasa together with a minimum of the rasiﬁu&l

1 m@thax' lquor is then analyged yielding point at. %&m
Bame my Mhex sa:aplea yiam pointe b amﬁ ‘kl, ¢ and ﬂ*‘ - ete.
f 1f pezms a ami aﬁ‘, b am} kii am. ma mm& 'iay ai@mi@m

lines, and ﬁmm pmdm&é taim. $; &y iw&wma% xhai;v ;min%

af iatwsw% im_'gﬁim mgmwm tm ixam%’ %‘mn ax m

| %,:f-]_}'atz ia?'%-he preywk&@m of A w B are

uknown gmx.y :izm me are. maeawry “?!E? ammm ﬂw

| mae aagma of mﬁwaay a@t&im& ;m tms twa a:t
work éag.e-fii{;;a 0 & large extent on the ammt of mother

}.igaar premm in the solid phase wher b3
T s aammarabi.e amount es.’ aa&atim ia z»raaanﬁ wﬁth ﬁw

solid phage h;emm; analysis 1quid and s0lid analyses will

mall error in snalysis of

be relatively close together. A small

golid phase wﬁi éansagae‘nﬁg be m&iﬁﬁ&w- wﬁm the line .
Awamgy gg; g&iﬁ@ég @h@mﬁawa ,Wa- @@%1% mmm ae».;aa;zﬁ a’*.
b and bl, ete. as far removed from each M&;&g a8 possibles
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N 'fha ﬁraup ;{a) meta&.s, as mvestigaﬁaﬂ ‘by :
@sahraimmkars (2%*28}, mz*a fauﬁﬁ %6 farm nmemus ahremates
a‘&z m‘”ﬁ. Eenawiug i a Ligt oFf ﬁhese g dess

ALL the ahwmwﬁ 9:5 wﬁim and ﬁﬁmﬁmg ax&em 4he
e hydrated while nope of the

noymal chromate of sedium, ar
| am‘-‘amatea of potassium, rubidium and cesium contain®water of

‘ZT‘,%j“.ﬁsrat-iﬁn» A}.}. the czm*emawa af Iithim and %din&n are

seluble in watar wieewﬁ é%ﬁmjmsiﬁam iny *&h& iwas‘
‘ehmmates of gatasaim; m&ié;m, and aaaium are stame in
waﬁw, tha tris ami *ketm- ahrema.%a z&emmpasa into lower
Tawmates on go ing into so :mtgpm All of them are quﬁ%
aam&i& in water. | _

| | 1t has been faand from this invest igation t&m *ishe |
analogy betwsen chromates of Group I(a) and Group L(b)

. 'ﬁh a@:ﬁ“g@lg QB Qﬁx‘é'lﬁ




e but not vesrly ae
tale. 411 of the vopper
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@nly %hﬁ narmal ahramate and the éiﬁhremaﬁa of

eiiver are k&ﬁwﬂ#

Siivew ehrematﬁ haa been graparaé in aavera&;wayai'

ﬁbsﬁ ef th&ae inva&ve %h@ uae of jyﬁj[ﬁ-fgf aamﬁ aaiﬁble -

aalt ef ailv&r - in mﬁai ﬁasea %ha nitr&ﬁa. The prﬁ@fLaﬁiau‘
from E@Greé usiu@ u (13} Sil?ar
éiahramate has %een a&egar&d in m@&& ﬁhe aama way | a& %ha
normal ahramm@ewha% with less diffiouity, Aecording to

ﬁaaex £221 fha aa%ian af {aamaa aaiﬂ en a sa&nﬁiam.af

EEN e sirvex nitraﬁe fﬁwniﬁﬁaa arya%ala of Agg@r ?;" I%,waﬁ :
‘§ 5 alsﬁ mbtaiaa& by addiug p@tassium ﬁiahramﬁte 5 2 a@iﬁ%i&ﬁY
ot sizver nitrates ' o e

$ilv¢r'chx¢na$a er'}ﬁalxﬁsss inﬁa var:@as eaxar& N

'ﬁ@?ﬁﬁﬁ%ﬁﬁwﬁﬂlﬁkﬁ mﬂéa.ﬁ£w§£ﬁ@ar%$i¢ngv mhsre are fwo eemman

forms (‘azfi m ved = @a@yiﬁg from ‘amage to deep reddish-
brawn and {h} the gxaan & yapying from dark green o

graeaish»blaak but red in ﬁrauﬁmitteé 11@&*. ﬁargasaheafizi)
found that the reé varzety %s yraﬁnaed by @re”&gi%&tiau fram
a silver aalt with a ehr&ma&& or dishromate if the ailv&r i

in excess. Hawavar; th@ green variety was proéaaeﬁ when

amate was decomposed by water or when 8 aaln%ian

silver dighr
of ehromate or éi@hﬁaﬁata is evaporated. It has now been

proved (33) thet the red and green silver chromates ave
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iéentieal ia'strueturs, the diffexanée in gela% being due %#
grain size only. In this investigation, only the red variety
was obtained, |

Szlver ahr@mate forms manoclinie ergatala with a
apecifia gravity of 5.52 §1@). F. Kﬁhbraussh (x7) gives |
345 % 10~5 for the speéifia electrical ﬁanéuetivity of &
-satuxated gakﬁ%ian of 3i%¥¢¥ chromate g@ 30°C. Its
'aaluai&ify fﬁam,éqaiiibrian-beﬁween the aiﬁhgémate and
ghromate is 2;? mga/i@@ gms. water (1).

s;lvax diahramate forms erya%ala d&rk bxawn or dark
grey in,zgileeteé light and searlet red in tranamittad
light (34). A lustrous red variety was alaa abtained by
Austenrieth (2). When boiled with water it forms the dark
 green chromate and an aeidic solution which deposits the
dichromate on cooling. The reaction is represented by the
%Mﬁw.ﬁgggg%é,_ £ E}g@”i gggaz-a% £ nﬁamé, sharii:x and

at 25%. o

| There is no mention; in the literature, of solid
solution formation between silver chromate and silver
dichromates, It is true that previous studies of silver
were reatrig%éa to either the vormal chromate or the o
diehxﬁmate,éné dié:nat‘inslﬁda a syatematﬁa';ﬁvesﬁigaﬁian

of the systems It is quite possible, therefore, that the




- (19)

small range of solid solution, if obtained ina few

cases, was mistaken for pure silver dichromate,







(16)

' Bilver oxide was prepared fram 5ikvar n;ﬁraﬁe _f

‘ﬁg@ﬁéﬁs

b waak 5% Eatﬁ aﬂlatiaa,waa

»beﬁavzar af the aga%em.~'7

The ekxamiam.triaxiéﬁ uged was sztiah.ﬁrug

Hausea material of 99»8?@ purity.
ﬁhe,watar aﬁeﬁ had been gxavi&usly thee ézatixlea

_g@@'haa-a”sgeaifiﬁ;a@n@ﬁﬁ%&vzﬁy'aaﬁxgraaiarvﬁhaa o

ix 10* mhos.
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@ha ﬁtanﬁaxd pstaﬁaium thiogyanate m@%hﬁé was

empiey@é ﬁez szlvsm a&aiyﬁiag, ?hﬂ pxesanaa of ahrﬁmaza iana'

however, nrasantéd an enﬁ~gaiat észiauzty; %ha usm&l enﬁ*
point (firsﬁ indiéatian of red in a éelarieaa solution) is
ebgqueé by tha srange eaiar im@axﬁad o #ﬁ@ aa&atian by .

the ahxomata jong %hia ﬁszi@nlﬁy inareases wiﬁh inaraase 3

in ahra;&mm aanaautzaﬁiaua, 1% waa th@rafaxa aaeaaaxg 0

raéune the ahramaiﬁ ian ﬁa khﬁ aﬁ;mmie i6n ﬁy adéing 8
small amaant of soiid 5¢aiam stammite to the aalﬁtm’ﬁ:f*
'rh@ lntter waa thérﬁby aﬁangaé from i%s 1ﬁi¥iai @xanga
color 40 & y%ﬁ‘-%@?@ﬁi@ﬁ%h%ﬁ» The goloy @h&r&&% at the end-point
w#a %h@ﬁliggm}%&na ﬁ&”ﬁxaﬁu;;ﬁniﬁ'ﬁﬁﬁ iaﬁiéﬁ%&& by & sudden

darkening of the solution whan one drop of KONS was added

in exﬁasa. ,
To ¢heek on ﬁha aaeuraﬁy of this ma%ha& gwaxfgg-

s@iuﬁian was added to a solution of know chiisele
ané a@@iﬂmgatannite added %111l the aaiati@a tuxnéé & Xighﬁ

hinag & 1 was then analyzed by the m@th@é éesariﬁeaw
Analyaaa sheeked; within ex@ezimantal erre&, with initial

guantitien.
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iff, ﬁe%&rmiaatian of ahxeffm& was made by %hﬁ aﬁanﬁaxd
mg%hed af ‘reduoing the @hx@maﬁe wﬁth ferraua aalt {3Q)¢
The sample was dissolved in dilute wlfurm aem fw o
fanalysia anﬁ aaaasquenﬁly 3&%@&3 angd aa% gyﬂgﬁgﬂ, waé aaaé

in the b&&kw&mr%&am

elﬁ¢%miﬁally eanﬁrmiieé %hﬁrmastat thﬂ %em@awaﬁura af whiah
mm mimaimﬁ at 3%% £ +03%. o

dties bf’maﬁaria& nged war& in

i,;fﬁﬁ wa%@r snd 10 gus. of wet Ag,C ~ffr
fj(,itﬁﬁe were aﬁﬁﬁ@

gath ecase 100
?aryiag amannts of ﬁx@a of dneresaing |

%0 %hﬁ~f"¥ad qu&aﬁi%iaa of water and silver oxides Samples
iav%ﬁﬂymbﬁavhighxg,gaa@&nﬁxaﬁﬁﬁ*raﬁga'w&%@ halved in eizé,
dives B gms, Ags0 aﬁﬂ 50 ¢¢s Hy04 This ehange does not.
az:pear in the table of solubility data vecause, for the sake

of thoroughness, the relative amounts of the components

have in such cases been doubled. |
| To énsure sttaimment of aqniii%rinm eaaﬁua?amaﬁrié

meaéaiemﬁa%a-wezﬁ made daily on the samples. These, nore=

over, provided a measure of rate of attainment of



equélim‘-mm. It will be shown 1n the discussion af reaulta
i:hais 'kha meizmé ‘Was perhaps not aensitiva emugh sinee a "
fau&.%g eqm&ihx-im, 8l 1@3@:—&15; remevea fronm the true
ethbrmma w% sama'ﬁmea ﬁhfkainaé. N
:Eha resisi;ame af amplea e::ﬂ‘ Iw eane‘zﬁetivi'&y was

mwi&emmy aifectea by gaaeaus :imgnritiea m the aim
y* ww&ain&ng dia’ﬁimad watez*

%o measure ’ems errw’ & "d..,jjj_
;enly was pé’.aaad :m the thermstaﬁ with the sampz.e undaz‘ "
' “dmy“

imeaﬂgaﬁ fons A:xy awem ',,.‘,ﬂ@y ehaagea in t*hei

were su‘nse@mnﬁy sma*&:' agbed from meaaumme nig maée on 'khe .

samyief. ‘The true am:aga m gonductivi ty was ma:gh}

| eh%ainem o o
Solut iﬁma maﬁaimng mem “fhan 40 gma. af éhramum

| | wimcma had o wx:g kigh apaaiﬁa ﬁanﬁ;w#witya It was
' impaasi‘alm therefore, to make on these aamplaa z*eaia%ama'

| maaﬁarmms of any &aiee of aww;i?“;y*

The filtration appaz:mua was of standard type.
g m inéluded a ground glass filter with a stem connecting it
to the filtrate bottle whiah; in iﬁurn, was a%taeﬁwﬁ 0 the
suction pumps The salid phase whigh ﬁepesitaé was éa',ﬁ_}"fﬂf“ J
and the fineness of the fim&x of no grea-k :imp@rtan%;

8inee the mgmaata‘k temperature was aa}a aligmsiy

removed from room temperature it was thought unnecessary
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",'rae '&ha wkmla of ﬁl‘t&a‘tian apgaratua in the

:L;staﬁ during the fiitawiag ywaaaﬁa; aazy #ne rea@tieu

veaael, th@refareg waa kagﬁ nndax ih@xmas#atie &aa&iiians.

xn sevaral aaaaaiﬁww aeﬁarake analgses ware maﬁe

on aa&h af #ha ﬁ@li& Bh
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?igura 11 z$ ‘the plot of salubility data listed in

tha tahla, Beeaﬂae of ﬁhe rel&%zve insalubiliﬁy ef &ggﬂ
aué i%s ehrama#ea, Figare 11 gives ae infarmmﬁzan as to the

farmaﬁian of normal ailvar ehramaﬁe at thia»temperaturg.

'hﬂwewer« xn ?iguﬁa 13 th& init&ai quantity ef Qrég in Ehe

aamyla ig plattaé e abseiasa and aanduativity af sslﬂtien

as ordinate, In Pigure 12 th@ tatai ﬁmaan% af Qr@$ iﬁ o

again 9&@%%&& as a%saisaa, the pafaaatage Gra in aaia%ian
veing platta& as aréiaate, & | B j" '
In a sysﬁam suéh.aa %hia one, &Wﬁ aali& yhaae$ im
. &qﬁiiiﬁ?iﬁm with a@&a@i@u eongtitute an invarianﬁ system.
The ﬁampaaé%ian mf the. salatiaﬂ is therafare fimaa uatil |
either of the molid phases is ramﬂw&ﬁ. | o
The wet silver oxide employed in this sysben
analyzed aﬁ ﬁ§,§§ 3@@9;{jwﬁﬁ'am§na%:ﬁ£ %&@$,n@§eagagg.$ﬁ
csﬁ@&éﬁaxy é@hv§§§5$§_gma;’§f thﬁfﬁétuaaw@iﬂ.ta &Qgﬁrﬁ% ;
is therefors 2.8 gms. Figures 12 and 13 indisate that
'ﬁamg;ea_agwtainiﬂg;awﬁvﬁé'aﬁﬁ*gmag 6ro, have a liquid
phase of gonstant @&ﬁ@@giﬁiﬁa; they also giﬁé evidence
_thaﬁ'$§m§i§ﬁ~Qaﬁﬁ&iaiﬁg'&k@ to 540 gms. eﬁﬁ$ §a¥e.éh
invariant composition. In the 2.5 » 340 gm. Tange both
' th@fénﬁamiﬁm~%ziax$aa,aaﬁﬁeﬁﬁratiaa‘in_aaiﬁ#;an and the

- gonduetivity have jumped suddenly to a higher constant
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vgiuégwnThig indiéaﬁéshfhat'in'@hia r&nge'oﬁé'sﬁlia phase,
the oxide, has diaappeared and the eystem has momentarily
gain@éAﬁné‘&egﬁéé'af freedon. This can anly &ake plaae T
th& nermal ehremaﬁe axzats at 3Q@$@ P '

?ha f&r&t hatarageae&us #olid mi&%ure ia thsrsi@re‘

aamp&aed af ailver axiée an& sizvar ehxamate. ﬁh@n anagffv

@rla is aéﬁed ﬁe eaﬂvart all %he ax&ée'ta %ha egfam&te

,ahanga‘ x% éaes ﬂﬂ %ut saan attainﬁ & aaeaﬁd eﬂnatant
va&ue beaauaa & new @am@amn& apgaaxa m&king ﬁhe soli@ system
_once more hatsxegeneaw, iee. & ' nromate
~and & saa.é;aaluﬁﬁanv of Bizvar ﬁhr@mata mn vér éiehramate.
Tne 1$m1z'af~aaxﬁa aﬁlu&iliiy is indicated in Figure 12
and Figmra 15 by a,hreak in the eurwaa when the tatal arn3
aentanﬁ af %he;&gmpie iﬁ-&»am§» Afgam thga p@iag ghg gyagem.
s univarianf and the eurves rise wvery rapi&lg._ ” ‘
?he ximit of molid sainﬁian, a8 éatermineﬂ frmm

'Eiguwa il, aeauxa when the @amya&itien‘ai the s@lia phage

ia Aggﬁ - 5&:?% and Qr@ £ 44»3% é& this p&iﬂﬁ the ﬂelid

- phase is 12% Aggereé anﬁ~38% ;ﬁ;ﬁxg .+ Pute éia&ramate is

 the ether limiﬁ of solid soluwility. Tha ranga of selid
aei&#ian (with rﬁspeet to Cres ia $az$ﬁ phase) ia, %hsrefare,.

ﬁnly ab@nﬁ a%.



As azreaﬁs shuWn, $amplas 1 to 5, anﬁ sam@les

6 te 9y ahaulﬁ eaeh have a salutien of sanaﬁaaﬁ aempeaitian
Tbut it is aviﬂﬁnt that auﬁh i& nat axaatly ths ~ease. i
caa&uatimatria maasuramanta are more éénsitivn than &ireat
an&iysea in rsgiens ef l@w eaneaﬁ%ratian; #hay‘thexefere
previde a hetﬁar means af ée%eﬁtang small *55"”" |

T é faat is'il'”"

se&niiaa e@m@ﬂsiﬁi@n«_
Figﬂﬁ&s 12 an& 15. Th;

in. samylas 1 ta By &ﬂﬂ

gan anzy be«axplainaé  ﬂ
equiliby fum was eatabli
ments inﬁi&aﬁeﬁ éé\aﬁ._ﬁﬂ' ‘ . 8
'trae aquilzbrinm.haé a%i&l net been éefzn,‘ &7&¥%éin§&$
mh» ha%aragenegus ”ixﬁure af ailver ea-é&“and

ailvar éhramaﬁe was éark hraw& while %he he#erageneaua  , i

' mixture of giiver ehrama&e and solid selutian was af a
,maﬁa-geééish sha@é@,~£aﬁh~mxx§uxeaia@paaxaé=as»b%@9d ‘red
erystals when viewed in a mieraawpa using trensmitted
‘1igh%. In samples 1 to 5 the silver oxide showed up as
iarger* more apa@ne, dark brown matarial. The ablbrfaf‘;
.the golid @hase in aamylea eentazaiﬂg anly solid selﬁtiaa
variaé with the OrOy aeawentratien in selu%iau. The solid
yhaaa eryﬁialliming‘fram 1&33 ﬂ@aeeﬁﬁr&ted saiutians wag

."raédiahabrawn, %hat fram;mara aaﬂcentrateé aalut;an a éeep




.brﬁékhi&a. ?h@ @elﬁr aaxiaéiau in tk@ aali& asluiiaa

aam;laa was preba%ly-éua ta au aﬁaarheﬁ xayar af nhzamia‘

ag iﬁa ‘h 3’3"
with %h& @wts een&%ntza@:an in ablutian, |

thi@knaga and aa%;r intan&ity of whieh variﬁﬁ
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“ ﬁ& 3’“@, aiiwer-mxiﬁe &aﬁ @hramium ﬁx@ﬂxiﬁ& ia

aq&aaua ae&mtien g& in%a the farmatian of the normal |
ahramaﬁa Agacxéé; and a aeriﬁa @f ae&iﬁ ﬁéluﬁiﬁﬁs ef |
' silvaz‘éiah&ama@a {Ag, Gxg ?} in s;l?aﬁ ¢hronate all of
whi@h are. relaﬁiveiy inaa&a&lg., Tha range of a@liﬁ
solubility le azspmximw},y B% with respest to @rﬁaﬁ
aentent iu aali& pg}fﬁ zﬁ sxténﬁs from pure silver
diah:mm*hé to a aeim @h&%'ﬁaummm@ 88% 8

dighro

»9f silver wewa f@um& o éQﬂﬁﬁ at %hzﬁ temaaraiumﬁm 5(f

matawaa& 13% ailvﬁr-ﬁh&amaﬁea ﬁ% &ﬁhﬁr*eﬁramakaaf =







ey

%hexe ara faux ahramata& af eepgax praviaualy

:éaaériﬁe& in %h& litaxatnra - eapp@r di&hramata, narmai . i

ae%ign of Gx&a
m&n%&@%s ﬁh& exiaﬁeﬁa@
,szzr% mx W
of gﬁg'z, in

has %@ﬁ&vxéﬁafﬁéﬁg
%h@ eutr.0

Oy ¢rystals obtained by the methods L

desorived were blaskishebrown in color. The dighromate

grystals obtained in this afu&y were & bright winesreds
in fha presenee of & large amount of m@%her liquax they did
appear as very dark brown but this goloy was prebahly

imparted to tham‘by the adhering solution. _ | : .
The noymal -f:hwmam isgy idn 3?3,'-,:1; gapes but one, |

| assigned an anhydrous formula. J+ Schulze (31) reported

GuGr0, as forming when Cu(OH), is heated in a sealed tube
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~ at 220° with a solution of potassium dichromafe. Crystals
of Culr0, were obtained from Cu0 and Cr0, solutions af%er
these liad been allowed to stand Yogether for some monthe
in alk&liﬁlyé,' Briges (3 & 4) prepared eryetals of ﬁuﬁrQ4
in several wayse. ;g one of his earlier papers he assumes
- gopper chromate cryatals %o be anhydrous. Later e "&as:igcn}s

to i%~thﬁ'éam@osiiien &ﬁ@ri4;ﬁ’$®; %hia in?es%igatien

disproves the farmatian of ﬁhﬁ hya:axad ahmamata atV?
aap@ar chromate, me@aréing %0 Er&gge and 8¢ zes

forms raddianwarﬁwn aryatala. ?ha presenﬁ iaveaﬁiga&ian

has ﬁhawn tha&»ﬁﬁe ¢&iar‘wf aaypef-@hrama%e~iﬁ ﬁayanﬁ&n@
1o a 1axge extant on ﬁh@ &snaen%ratian of the aelutimn '
~ from whigh it aryatallizﬁs» | o

: ?hara is a gongiderable amount of ¢¢ntw&v&rsy on
the eam@eaitian of the basic ﬁfgymat&ﬁ of eayper, Copper
%rigxyahremta (ﬁzmmﬂ .:m(e::)n} was obtained mr ‘the aat ion ' e
of an excess of .a;a,a}.kalin@ solution of gxgga;gaﬁm_ ah;mmaiz& ' o

on & solution of CuSO, by Skormin. Ascording to several

‘other men, ingluding Schulze (81) and Groger (15), the
chromate formed in this cese is not ¥he trioxyehromate
“but the dioxychromate {CuCrD,.20ul{0H),). They believed

that the extra Cu(0H), molecule taken on by the dioxyehromate

to form the triexychromate was the result of prolonged
'ﬁﬁiiiﬁg in alkeline g0 kutlons Groger alse found that on
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gllawing the yellow dioxychromate #a gtand iﬂieantagt

with the mother liguor a rusty-brown, men-erystalline
preai@it&%a formed. He made ne a%%&my% to aﬁmlysﬁ thie

r:but heizeved fhat it aan%aﬁnad a ;arger gr@y@r%éea af

- chronic acid mh&ﬁh»waa removed by washings thﬂ-gﬁeeniane»
fﬂyeilaw dioxyehromate heiﬁg regéngrated,

|  The vnly ayatema%ie in?ﬁatigafiﬁn af fhﬁ 3ys%am ' v,‘
)3&6} - G0y ~ 2{3 was made by Hayek (16) 1n 1934, His e

dhvomates -

work, carried out at 40°¢, ylelded two basic
aifferent in somposition from the ehromate of well

‘established émmpaaﬁﬁiaﬁxﬁénwiénééfaﬁavax'Wﬁﬁwﬁgﬁaﬁﬁédg_
2€u0x0, . 50u (OH) 5. HoO and Qﬂﬂrﬁé‘ﬁm{@}ﬁg« BRI

| . His ‘experimental progedure ¢an&iste§ in atirriag
vaxiaus grap@xtiana ef Guo aaﬂ Qrﬁﬁ in 100 aa, of ﬂga

till ,mm«%aﬁ% sasa ndugtivity of solution was attained.

‘His vesults are illustrated in Pigure 14.

| The ge&imw«hrawn 3/2 vasic chromate formed even
~a@ the gx&aﬁaat éi&uﬁiana This salt corresponds 1o the
-éiﬁx&@hx@%@%a Gﬁ@&téwﬁﬁu(ﬁﬁ}gebﬁaimaé hy previovs wark&rgg
‘.ﬁayﬁk;ﬁ%@iﬁ%ﬁ@-%ﬁat‘%hﬁ_gxea%gﬁ;g&a&arﬁaﬁasﬁﬁ.b&ﬁﬁ pregent

 in the dioxyehromate vesulted from the decomposition by

, baillng of the 3}% basic salt whieh is not stable in

h@t waﬁers |
th siﬂale haaie salt aaexﬂé.ﬁuiaﬁ)g aaeurreﬁ in
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‘two forms - a gopper red and a chosolate brown to lilas
form. This was probably the brownish precipitate

ment foued by Groger, which ééﬁﬁﬁi%ﬁxﬁyﬁﬁigﬁs te the |
‘ ¢l found that

‘g'ehrﬁma%eauiﬁﬂ_

fsrm&%mn af the ?pl“- ,
%ei&ing ﬁaﬂr& .ﬁai@ﬁ&a wiﬁh water xa&alteﬁ in the f@xmaﬁieﬁ

a£~%,¥ei$aw aaiﬁt: He &ié aat akﬁwiﬁnﬁe tﬁﬁ ehange in\aa&ar

to & egiyga in aﬁﬁgeﬁitﬁan hai ra%hgr 10 aa§awfiai“1$§_,v,,

,aaxaréﬁg, ﬁhﬁ brawm aalﬁ baing aua ta a suyarfzeial 1ayar
of chromie. aai& and thﬁ yollow salt to a 1agar af T

»hyéraxgl iona or ﬁu(&ﬁ}zim@iaen&eaﬁv_
'”“a_ﬁﬁe presanﬁ iﬁ?éﬂtigatzem haa %ean

ﬁaakriatﬁd m@aﬁzy ta ﬁh@ aai& gagﬁan, the few/$&MQlaa

agaai&&g&ﬁ:ﬁa~%@a kag;g;&&géﬂa;;ﬁ;, y%@iﬁﬁ@¢#§§ﬁiﬁﬁlﬁhﬁ

same as those of Hayeks
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 The 0r0, used was B.D.H. material of 99,875

| %ha methaci by mwza tue ia zfmxaareﬁ vma fmnd ta be .

af M:&amww:&a mga:;ﬁanae :m am@ss;ng the best 'L*ype _,,..ar
solubility amm: ma;i.zax (w)" amwa ';j:‘.f:'i: the oxide
prepared at ww tmyamtwea (fmm euyria aawa‘) di&sawea
readily in éi}.‘ﬂ'@a amdm %m% ﬁw oxide whieh héa baem |
ealoined at hzgh %mwmwea ﬁimah&a very alawzy e'mn .
in Hot congentrated &ﬁ&iﬂaa ms iswhniaal C'-:zi availa‘!:},e

was no éeu% prepared by ignitien sinw a}.z, a’atemgw to

twa 5*1; in this wWork wem fut&:ﬁm B:rx*espeetme af tine ef
stirping it ‘failed to rawt %:e any amreaiable extent wiﬁh

the ﬂ‘«zﬂs Its upe was wmaqumtzy ahandoned .
v gxide from

m at’éamg% to preparé puré coppe:
eepmr sulfate and aaﬁmm h;ydmxiﬁg waza ame ammaamfuh
It was found very difficult to remove all the sulfate from |
the Guo ax:sra*als* &i‘i;ex several mshfiﬁga with voth hot and
¢old water, analyses indicated 6% sulfate present with the |
oxide. Instesd the method employed by Reischeuer and
Vogel (20) fox the preparat ion of the oxide was used.

| .ﬁ:ma{zm& aelu’emn of copper nitrate was divided
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‘ '&‘zz%is" two e?quafﬁs paxfss o one mw, @anéeaﬁrﬂa& ‘ammonia
was. adéi. 'éi:tl tim pmeipﬁaﬁeé 611(03)2 mémw&mﬁ. ‘This
wr%ian waa man alﬂ.f}"iy‘ aﬁﬁeﬁi %o the amw hai:f and i:lm

.‘whala? boiled under reﬂ&x fmr four haum, the fm{iﬁ}
first f@rme& waa thembg eem'erkm ‘ea G'a@, The miﬁe was

" maw ’W’f'er* fﬂa remove f

: wifaﬁ with ms; zmd amw with
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ia th& ailvar syatem, |
!mpper waa anaiyaed el&aﬁraiytiaally a@ﬁarﬁing

Sunt agand Kay (’?), %o check on %é acouraoy ot

'waaghiﬁg a8 sueha ?he ﬁWﬁ m@thﬁéa ef &;?zﬁffiiﬁwffw€2 ’v

 a1eatra1y%ie:&gtewmﬁnatianﬁ aﬂjya %haz&aga meﬁheé haing'

u&aa anly ia 53 few eaaéa a8 a ﬁhw_kﬁ,



\- "W&?E-ﬁb%axn;ﬁ hy ﬁaiag ﬁﬁﬁg@gﬁﬁﬁg &mﬁﬂnta_af i
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' ?hﬁ inveatiga%ian ﬁf thi& ayﬁﬁam wasg kagun in
tha'highxy eaneen%rated ragianu The fivst samgle was of
'ﬁwa eam@enaata, eanaiaténg af wa#er and Gr@ an&y; . The

vﬁaaané samgle waavabtaineé by aﬁéiﬁg a smal& jg:&n# of

”;‘aa& wﬁﬁﬁ& ahﬁ a#zrring;»

*Gu@ 1o the same ﬁragartiaaa-af Qj;

_”the aamgie to eguif hwiﬁma EhﬁwaxLQ yraaeaa waa rep@aﬁe&

'far 3a¢§eaaive e&mplaa, ineraaszag eaﬂh timg %hﬁ amaunt
e ﬁill #ha iavarian@ yainﬁ

orx pragartiﬁn uf Gﬁﬂ gar Sf,,

‘crﬁ ““T#;j@ @@a maaa&aé, Samgzaa‘a$t 

‘tri@xiéa-in_aafﬁ and a&&ing aag@ew axiéa %iiﬁ aatnratian

was aﬁtainedf . | |
Sia&@ eaah aampla ragn%réé i&rg& qﬁﬁﬁ%i%iéﬂ @f
ﬁr@$ and waﬁax it wms im@easihie %0 R%art wiﬁh f?eah

m$£§¥%&l in each sases A p@rtien aﬁ the samgle was useé

fﬁf‘aﬁﬁi&ﬁiﬁ.aﬁa'ﬁhe>ramainﬁaw emple
pf the next. This made 1% iw@aasiblﬁ to know axantiy the
initisl gquentities of gomponents inﬁniﬁ&ﬁa.huﬁ obviously

i not a loss in acouracy. I% does eiiminata a chedk on

goouragy of anéiyéi$,7hﬁﬁ§ver. o
Fregh starting maﬁarial was used for each of
samyies 22 to 26, and for. avary @hiré aample in th@

remainder,
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?ima af s@irxang wags the mﬁst impartan% faeter ia

this warkgt Eeyanﬁiﬁg on the natirs of the sokid phage
'~‘whiek seyarated fxsm selufiﬁﬁ, awma samyles iaak a ahﬁrt

_Htima %o atta&n équilibrzum ﬁhile ﬂﬁhﬂrﬁ w@rﬁ ex%»amely

r—%hrae aaya. samgxﬁé‘ééﬁ‘¢iaiag,

| :gamﬁ aap@ar'oxiée remaiaad ﬁnﬁeaamyeaed,; Iﬁﬁggﬁeréi;ﬁﬁhﬁy |

'H%ima requirad to sttain equilibriu

o Sample . grﬁﬁ aantanﬁ were, vary viaaema
f}an& had a very fineiy‘d,,iéeé aﬂ&id phaaa; ?a emsura grﬁﬁer
.jfiltr&fian.a very fine letar was usaﬁ; %ﬁiﬁ reaulﬁed in a
very slow rate of filtering. Anglyses showed, mareaver, |

that & gonsiderable amsunt of mﬂﬁharvliqaer s%iii remaingé

with the solid phase after faltratzen, ‘Tnis is aasizy seen

in Figure 15 by comparing the aapara%ian beﬁwean analy%iaai
. yleta of solid and 11quid pkases for different ranges of

eanaenﬁraﬁian. FPor axamyle, samples in which erﬁé geéparated

as solid phase were easily filtered hecouse in such cases the
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' aaliﬁ was doarse and heavy. eapper ghromate or eéﬁper
éiahyama%e aamples, k@wevew, were fiitarea with more
diffzcuitg and the analyaes @1@23 of aszié and liqnxé phasa :
ral&fzvaly elaaar tagether,' Whﬁﬁ the pnin&s of snalyses are
algae ﬁagathex,an arvar in analyais is aﬁnsiﬁerably magnifiaﬁ

lwhan exﬁra@aiaﬁian.is maéa %o the dry aalid phaae, ) o
aanaén%rati n,_fiva |

. | ﬁapenéing auvth@ range of g;&s
éiff%ram@ salzé phase& aeparate fxam saznt;anv ?aayaara "
(1) ohix

(3) nerma& ‘fﬁf

mmium %riex&ﬁa @r03 (2} aapyér ﬁsc&rama%e @a@rnh

zaaer@ .auufaﬁ}%*;gy; R |
N Lmnaa J&iﬂing thﬁ aemgaai%iwﬁ af %he saiiﬁ‘ghase ﬁa

'ﬂ@ﬁ%&#% wiﬁh.waﬁar, , - et
éay aanﬁraveraiea whiah4greviauaiy axia@ed were

reﬁtrxateﬁ ie the baaia ragiaﬁz only a few aamglaﬁ,Aiﬂ ﬁhi$-
-reg&en, we&e axaminaé in this iaw&a#iga@ian. 'ﬁh&‘?éwrﬁéﬁﬂz%g

| abt&iaaa ars in agoordance with those of H. Hayek {lﬁ} wWhe
‘\((.ﬁjgﬁwa &ﬁé mﬁ 3’/2

?'qze chromate

ﬁ(@ﬂ)aoﬁﬁgw

basia s8l% 2@u6r9
| omates sre yellow in golay, the

‘alaa obtained fhe

Both the baaia hr
normal éh#emaﬁa forms dark-yellow crystale in the dilute
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regian ané brewnish»r@ﬂ ﬁn@g in the mure Qeneantrated rsgi&n.
ffaay@er di@hxamaﬁe aryatallizea in%a brigh% wiaewraﬁ, nesdle=
?1ike arystais.

@n&g ana inwarzant p@:ut Wes def¢nitaly establiahaﬁ -
%%; g ?,Eﬂgt - ﬁ@lﬁﬁiﬂa 1n&ari&a#, That hatweew

; ﬂfm 53?03 ‘
*i;ms narml shromate and ﬁi”ﬁ_] o

mate ia ra;iiaa@la hmt waa

‘mot eaﬁaﬁli&h&ﬁ in this invaa%igaﬁian. 3% hags be@n aawrané

down, hﬁwevaxy ta & very am&ll range of aanaantwaﬁiam. ?he

: selnbziity raug& af thﬁ baaie a?&mmaﬁaa ia B0 limifaé thaﬁ :

‘the aﬁang& iﬁ graéieat af %hﬁ:r raay@eﬁi&e ga&uﬁi&iﬁy
-emr#aa a# a&vaxif?#a is not éa%eatah&aw

- The sai.L;qiﬁy eurvaa of %he sim;la h@%i@ éhramm%e
Gﬁﬁrﬁégﬁ&{&53g’ an& ﬁh@ nﬁxmai ij;ama%a ﬂ;}rtéﬁ do not '

inﬁersegﬁf ?ar &ama mnﬁeta&mineﬁ #anga af aaaeemtraﬁian;f ,!

‘thﬁ&afara, tha 3uﬂxaé mnat %e in a.matast&bie aan&itiaa.' -
; enas ﬁﬁﬁlﬁ probably be | 5;2

iﬁhis range af.jﬁﬁﬁﬁffljgw;ﬁﬁ"'A_
-data&miaeé by starting with s&mgleﬁ haviag~&aﬁrtég§a£ﬁﬁig‘

a8 aﬁléﬁ phase and ﬁnareasing tha ﬁzﬁﬁ.aaaﬁan%ratian “n
auéaeﬁsxva gamples g?aéuai&y¢ The sﬁlﬁhi&i%y’aaxve,aﬁnuﬁ,”

“a@taiaeﬁ, waulé intersect the aéyper'é,ﬁamaﬁe @urva at o -

th&,%agaxianﬁlg$iat.
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' An examinetion of the system CuO » Cro, - B
;haa mmwn *mm% four ahxamﬁes of vopper am fam at
dichromate Gﬁ@rg% Rﬁgﬁi

30°C, They are (1) sopper

(2) vormal anhydrous copper chromate Oui0, (3) & simple

‘bag ﬁ;d m-am

), concentration is deereaseds

r@é«&a(@ﬁ}% {%) & 5/8 basie e-%‘e;iﬁmatae

in tmt aama mﬁw aa ﬁm

aiméin ms% @aeaa, i%’l%ie;nf gotablished. ka was found ﬁh"a’ﬁ

copper dichromate had & narrow range of ex

normal shromate & comparatively wide ous. In part of this

v:ﬁaﬁg@; however, it is in metastable equ b i B
)g 8 the

equzlibrmm with smluiz iama in which @a&z%»._,

pable solid phase. The complete rang
of the normal chromate and the simple basie chromate have

therefore not been established.

Ihey separate out from golutdon

"‘iﬁax‘;am@. mé the

g8 of mabze exi%amw
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