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An dovestigation into the three component
SR asRAc] sine oxide, hydrochlorie acld, zinc chloride
and woter,



Zinc hydroxide or oxmide ig goluble in an agueous solution

of zine chloride, aud when & concentrated solution is diluted

with watery, a basglc palty an oxycehloride of @ine is precipitated,

The formation of zine oxychlorvide is also effected by adding

water to wolid zine chloride, or by diluting & concentrated

o

gnlution of zine chloride,
An examination of the literature showed that up to the
present tine about sixteen diffevent oxychlovides of zine have

been described by varvious workers, Teiting the molecular vatio

in the awder “n0s ZnCl,: linU, the following conpounds have been
reporteds=
0815, H:l:lls Gslat, Glalen  Barli6y Gilell,
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Accoxding to A, Sordelli S06, Guim, Argentina 1914

2 07) water did not preecipitate o basic chloride from concentra
ed  solutiong of wine chlovide, but the omplex 2Znlls 110 was

precipitated from o saturated solution of #ine oxide in zine

ehloride solution, solubility vbions of zminc

. o , I A

in sgueous solutione of zine chloride were found by A, Driot
Y g T ey Ay g IR Ea. . £
{Comp, Rend, 1910 0 A60Q 14465 to lndicate the existence of

Jawlq.i;mﬁ 6HL O and of Znll,.%n0,
Fae S

isolated, The compogition of these substanges did not

gmorplous and lost B,

vary with temperaturs, The firet

2

wt 20070, and the latter, which ocoummd in microrconiec sryetalp,
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lost 15,0 at 23070, wnd decomposed at o higher

%o Sehindler {(Mag, Pharm, 1830 Q&xlﬁv and 1636 56 43) reported

e existbence of Znll. . %%

[v3

af ”uh O preparved by ﬁgﬁgﬂu water Lo a
syrupy solution ﬁf‘zime chloride whieh had been evaporated till
f&MxQ of hydrochloric aci& were evolvedy and &lgé by filtering
a solution of asine @Qlefiéﬁ treat ted with amuonia neufficlient

for eomplete precivliitation, A,Fane {Annal, Chim, Thys, 18359

6} described the same potage

0y

sivm nydroxide to until

it rescited alhkaline,

By treasting zine dia mino=chlovide ZnGl,. 2., F,0 with -
e o wd Ev

b e e e A a2 L e Y g o 5

ot G. Andwé 4 Comg, Rend, ReLel

;QQ,”WQ} obizined an oxychloride to vhich he gave tle formula

ZnCla, 84n0, Euqxﬁ@ Sia

Znidle BZn0,
il

HJQ,MKH¢3Q“b41dﬁA A

to a solution of wing ehlo-

formed partly dissolved, The
vwhite powder wap insoluble in wateri when caleined, it lost

ep extracted zine

il

waters and & repiduc wag

: . e e L T S,
siilorvide snd s Digsher oxyohloplide remained, G, Andre described

Anll,.. 0000, 8H, 0 obinined by to & syrupy solulbion
£ . f’C}

of zine c¢hloride, ¥, Perwvot (Bull, Sve, Chilwm, 18906 135 970 snd

o oy B ¥ <Y
1901 85 788

the same substance by pouring one huadred

of anhydrous zine chloride

free of undecompoped zince enloride, By

amnenis wilh constant stivriugs 1o a
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Boiling concgentrated solution of zine cehloride uwatil a

precipitate appeared, Habermann obtsained a white powder

ot

to which he agsigned the formula X7nCl.,,94n0,12H,0, If thie

fJ

. o i
uvbil;me was wached for a long tine, 0, Andre found that

InCla, 44n0,11Ha( ained, He also deperibed the

subntance 24104 Clue 8200, 150 which when treated with alcohol,
‘gave Znlls, 4Zn0, 6150, This salt was also described by

s

Driot, R, Sehindler described 2nCl.,, 34n0, 8H yf%be?cd

O..\

I en R owet pw
v beiling a2

b

sonoentrated solution of zine aliloride,

b

0 2 4 ) a, 2 e
Andye boiled one hudred and £ifty grams of Tuged zine

zine oxide, and four hundred promg

i

chiloride, and obioined & y whiich

150 obioined by boiling & solution of zine
chloride with zing oxide and 8ooling the clesy solution,

F, dphrain (Zeit, Anorg, Chem, 1208 B9 6%) described

~ - s x e s Fooa - e P
54n0Lo, 200, hgg, Dietrich and Johmeton [J,A,0,9, June 192

1419} have degeribed the prepsratlon of @ eryetalline produect

bion Znllye44nd, 83,0 which they prepared by
et N -

tiie acotion of asgueosus ammonis on sing chloride solutiong,

1lor [Tnorganic and Thepretical Chemistry Vol,1V)
commenting on the numerous oxyehloriden of zineg degeribed
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ie 1ittle doubt that seversl of

wtures, the oxychlorides

- s . R A w3 / i .
s wap snown by Andro whno obltained

4n0ls, 4400, 110050 by prolonged washing oi 2Zn0l,94n0, 1210

e

and, if not washed, will be contaminated with mother 1ig
the repults obilained by analysis cannot be relied upon for
determining the Lformulae of the oxychlorides,

s

The aim of thie invepitigation was to Tind by the ¢

sation of the privneiples of o phase rule diagy the Tormulaoe

ol the wvarious oxychlorvides of zine which exist in stuble

from the three compounent

syvetem mine oxide, hydrochloric ncid, wine chloride, watery

the polubility of zine oxide in agueoup

and odlso be

zine chloride solu

3

ELE

L

of zmince chlorides

ite proportions, and

| o
b

and wet solid, the

ined, The pvelen

zine oxidey hydrochloric sine chloride, wnter is a three

coymponent one, but triasngulay method of represento=

tion canmnot be vaed

oving to the separation of a fourth

{to Janecke [Zeit,

tancey the met
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A + 0L = A
If din making wp o complex, excess hydrochlorie acid was

3

ne oxide dissolved giving the syetem

...:.
s

added, 211 the 2

Zine cﬁlujiﬁe, hydrochlorioc nclidy
wag present in excese, all the acid veacted to form sminc
chlorides so that the syslem became zinc chiloride, zine

oxide, waler, The term complex is uged in the sense of a

complex wmixture of the components as by dvett in "The

Ginee in any particular piosse the number of eguivalentis

the positive rodiclog must equal thal of the ne

fud

number o unlitye the composition

Tollows that, 11 we take this

irochlorie scid, zine chloride,

ata. of hydropgens B equivalents

of Ozxypgens, € equivalents of zinec, and D eguivalente of

enlorine, By plotting = and y as coordinstes, it is possible

1t the

to repres

coordinates give

onstruceted may be followed from Wipure 1. o

subetances,

the composition of




selecied as componenits, m ited by o point elthew
on the pides of, or wi
A phmse containing,

B 81

vivalents of AR (i.e, H,0)

. equivelert s of 0D {i,e, %ZnCly)

¢, eauivalents of AD {i,e,H01) snd
d, eouivalenie of B¢ {i,e, %n0)

hich may be wriltten ag
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ginge gubstituotion of dhese vwolues in the above com
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of 3 ¥ OO hidy o of

abvious from the square, pinee p besides fadling in the syuare

BT Exi Yy R oy ‘-‘.,,\ [T S T i AT AT
S0 AD= D= BO, is also pach of tihe triosngles LO=-AD-AL,

and, igwﬁﬁwﬁﬂ? but it is oubeide of both RE~AD=UD and
'EE‘E;{‘E""’ n A e @ o lwv Sy VR TR T £ s i . »}.{; o f s e
There ilg usunlly no more renpon {or chooplng one get ol com
ponents in particulars except comvenience of prepervation of

it

aptimation ol subst

adbering crature

of the isolherm boup b, A depei=
dent uweon the of co iF) enables one Lo avol

diagram [(Fig

of unkrnown
sollids thut

Davices

or aot acoording

and bhe vate at ch o tie filtering is carried oub,

A known welgd

of the golud

the adherine solucvion has
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mixture of differsnt comporitl 0N

a o produced,

ition of the polid

ng solutic

iy through g, 17 the

polid vhases in contact with the two solutions are identlioal,

L

Thie dntergection ol the two lineg, the sives at

once the desived compopition of the solid phasge, nnd other

5 ‘ﬂ' s I TS B g ma b #x o A vy PR N S
golutions and replidues will confdrm or correct this polinit,

73y . e e [ SV
Thus one arriven

the woliad

requlring

of the various conjio=-
af ghonld not be close

becomen

sopd tion of

solution or residue are

v bthis veason, bhe methods
aeeuratolys

PR ]
used,

repulin Yor boe golubllity of zine

available Lo ths ara

bililies of

are given velovy,
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Subsiances p,7o0;

de being the amountis
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in 2 solution contoining ona




Ho,  4nGl, Znld, S50lid phase,
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lent weight te obtain the values of a, by, ¢ and dy and oalou-
lating x and vy by the melhiod given,the following values fow

Drioth solutione and golide were obtained {Table IT).
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exes propared the suby: used -

zine oxide and walters proportiong

GB=A0-40 in ¥Fig, T4

containing Driotis resulis,

represented by a point ¢ {#ig






been st jﬂf& Llon repregen

ted by & oond a egtive @mmuﬁ}

af eolvition and golld wounld total complex,

To obtad

0o larvas

%

cunt of

o8 solution and o seall a

sunt of solid it wap necessary

to take the point ¢ clepe to the solution curve, The compopi~-

tion of the complex ¢ was obiained by reading the coordinales
of oy then as wyn b
i dvochlioric ¥
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Pottles for ghaking the mixture ia v

dismeter glass tubing by roundiy




would allow the hottle

to be sesled peversl btimes, The

%

naximn length of the

were such

i volum

sthhles was about ndne
bottles was about nine

=

tiat,; when o mixture was ploced in one, 11 wae only hall full,

T™iis was done o sllow efd

A 3%?3; therm t&t; made of aiaﬁf and covered with
several layere of thick felt wag fiti@d viith 2 merceury

toluena ieally increaged or deorensed

hurner,

ey oy [T TR 4 PR 3
& A dhien the water in

Front

of trangiormer

ol
Jowss

o
[N
ot

rucl ag posg

i%la

rubber covered clawmps Tor holding the

bhe Dhath, Thip was driven Dy

bottles
from a ghaill outside the water, the outside shnlt being

oS i N

tWwo Gﬁﬁnbhdwh w1 L

driven by an eleciric molow

¥

The botiler were neld in such & position

o Trom one end of the bottle to the

e

npitner cach half revolut

the Dbottlewn,

kept tie waler of

411 the Tlasks noed with .
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golution, bul instesd of thw uranium nitrale

sZiagne

7 new one coagisting of one

i'uui
diggolved in 100 c¢,¢, of gonceniraied gulphuric acld was

i

paed, W HOone and L0, Cady (T,A,0,05, Zeby 1927 2L6)

thoat this indicator vep more reproducible
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rote besides allowing the it

un potasslum

This solubion w

e e f
2h odn 1D ¢.0. 0b O

momonium

and then titeaie

ing vith the fervocyanide solution, The sgulphuric scid

e both Tree

dadltion of 2 to ¥ c,e of the titratiag

of the titrs

end poin purple

arest, The purople colouw

tvo of the end point, and could be left for hours without
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so that the purple
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a small amouni

resulred amount of disiilled

st then most of bhe hydroe

idpd, “hile the zinc oxide

gontants of “the botile

through s long narrow funnel,

]

were ghaken to nrevent

-

poseible, After all added, the

reweinder ol the hydrochloric ascid was run in from the

2, e ey

isolve any zine oexide adhering to the

o

urette so as to dis



sides were vigible in tie

mixture cen up by means of a glass vod inserted

through the neck,  Before being sesled the boittle was
fplﬁﬁ@u in a beaker of bolling walter for some time to expel
any small amouat of ecarbon dioxide pregent in the zine oxide,

Sometimes, vwhen the lwaps of zine oxide could not bhe broken

un with & rods the complex was heated in boiling

turate the solultion at temperature

phaken so et the fine precipitate ol oxyehlovide

ivi-gusnension lex was trausferred to anothor

bottle lewving the lumps e Tiret, After henting, the

Lo cool down

the end »i the botile

sesled of T in iavestivationg of this
nature 1t i not necessary to maintain pressure at a particu-

Iar valune and Ligquids alier so

very sli changes of DreppnuTe,

that the o f ntain the pressuve ot a
chosen value ig genea @ilv well wi%hiﬂ the linmite of experi=
mental evror,

made From sine chloride, sing

s

that, 1l several cubic centi-

Tormed, On addition of the zine ehln ;1&@ éiﬂﬁalv@é in

of e wailer no lumps were Tormed,

Lhe rem



left in the shaker Tor three dave

en placed vertically iu o clamp at the

side of the bath o allow the precipitate to setile to

the bottom of tﬂm bottla, When the liquid had becoms

aleary the botile was @§,36@ by touching with a hol rod,
o prall werk made on the neck with a glass knife,  Some

of the liguid drawn off in

botiles of koown

g e a ey ue
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and allowed to. stand in the tb@@msgﬁaiktili it had reached
the temperature of the water, The weighing bottle and
%hé botitle conitamining the solid of the complex were then
teken from the bath, and the solid plus adheriag solution
ifamgfﬁrreé te the weighing boltle which w %.raylwbﬁﬁ in
the bath till the solid had gégarﬁteé out,  The weighing

bottle was then removed Trom 1he bath and the solution

dravn oft in & pipette leaving ih@ polid ian the welghing
Bottle,
By welphing the boittles containing samples of solutioan

of these taken were obisnined as g

and wet colid the welpl

Iniovm volume ol solution v £ Pl
bottle from s ptondordized pipestie and 1it wae

veish 13 i Q@M&31 Lhad, To the gols

£, wrli smounnt of dilvte

sulphuric acid (since and ehlorine free) was added, guﬁ

Fhy W e o a5 £ 3 . 5 Ty 0§ ey g s s o4 b i By gt & JE -
then the contente of the welghing bottle washed into a

aceording to the

The solid was washed

sddition ol a few dvouvs of dilut

to volume,

2.0

By titration with votossium fervoocyanide solution as

ol sing wag oblained, The

of

By E s e o
cshiagrine wag

2

gilver nitrate solution to & certein volume of the solution,
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and back titration with potassium thiocyanale, after
filtering off and washing the precipitate of silver
chlorlde, From the total weight of zine pregent in
thie solution or wet solid takenm, the weight of zine asg
chloride caleulated from the weight of chlevine present
5§vaﬁbif&Gﬁ@?, Thig @&?@'th& WQigﬁi:Qf ziﬁ@~%$ oxide
and hence the amounts of zine chlovides Siﬁ@ oxide snd

I

ownn welpht of solution or residue was ob=

w0

%

badned, From thepe welghts the volues of x and y were

galceplated and diaggroxs rmadeo,
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TABLE 1V 25°¢,

The Tirst line for each coumplex contains the resulis

3+

wet solld,

obtained from the solution and the secgond line

the results

» OO

« 001
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TABLE 3V {Cont,) 250C,

Wo,  Weight  Deasity Bs0  ZnClg Znl x ¥

10 1d, 202 E%duQ D753 4,54 L1082 LO61 064

1L 15,7885 1,574 8,806 5,115 (117 075 - 076
10, 4064 B.113 3,436 1,857 L0765  ,144

12 15,7908 1.37¢ 8,4D7 D E20 LL15 5 U705 « 078

247759 1,510 o O42 ook o 073 5115
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B, 5900 3,617 5,080 0,003 L1821 ,162
L6 16,3057 1,650 T BRO B,840 L7355 L1840 L1432
23,2895 1,360 1,876,554 L1266 13

wf

1Y Le 1720

[

&
[
-
£
12
[

&

5,070 4,580 142 L34 142

o

W
&
o
it}
&
o

G 9B

L607 JIRd 0,162

18 8,170 1,684 5,626 4,008 » Loy o 176 o L4D

85,7970 5600 4,305 8 0BG o LG o 109

W 520 L1597 145

JEBR . ,188 0 LAT8




%
g

1V fuont, ) 2670,
V G %
Mo, Yelght  Density a0 Znll, 400 = ¥

20- 16,5865 1,650 7,192 9,000 o 574 oL 4l 150

21 16,7940 1,679
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Resulls and Discuggion,

Gince the time of shaking veguired for the contents of
the bmttleg‘ta resch @Qﬂilib?iuﬁ war Gependent on the concen=
trations of the ré&atiag substances, two complexes (Hos,7 @n&
8 Table 1V} were made up of exactly th@Aa&ag cgmgoaitian‘; of
thege ong wag Sh&k@ﬂ for sl twentwauuf nours. and the
other for @ﬁ?emtgatwo hours before being set aside to setile
out, . Hamples of the solutions and wet saliﬁa of these were
anelysed, and it was Touwrd that the compogition of the solu=~

tione were iucnticsl, ond, although the composition of the

'

]

residues were not. the games since one had wure adheving solu=-
tion than the other, the solid phagep bolh had the game come
sonjugaiion lines from solution to wet

k1
3

noved that for cowplexes

0
bl
P
‘....
2
:
w
i
St
T
[e
s
C—{u
fond
&
j N
3
(]
g
fedl
o
oy
-
e
i
f
0
£

o

of gﬁreﬁgth greater than 7 or 8 twenty-four hours sﬁ@ﬁiﬁg wag
gufficienty though three doys, or even longer, was always gi?aﬁn
By Sh&xﬁﬁg several dilute complexes {(Nos, l,bqé,, for only
three days s 1T was Tound that the conjugation lines did not
interscct 2t o definite point,

To determine whether thise was dve 1o mixed crysial forma~
tion or to incomplete rsactian, Lwo complexen (os, 2 and 4)
were gheken for twenty-one daye, when the vesults of thege
were expressed in the diagram, it was found ihat their conju=
gation lines interpected those of ¥ @nd‘S at a point E, The
faet that longer sha¥ing gave values indicating a defimite

solid phasge represented in composiltion by I, showed that the
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resulls obtnined from comploxes 1, B and & were due to 11com-
plete reaction and not to mixed crystal formation. As tﬁa
golution of complex 2, which had solid phase T, hm& valu
of ¥ nad ¥ equa l te ,001 there was no ares in which The golid
phase was zming oxide or zinc hydroxide, The conjugation
lines for complexes 1 o 8 are given in Wig., IIL,

When the points in the solution ourve oa (Fig, 1V} were
Joined to the pointes reprepenting the compositions of the wet

Y

golids and the lines produced, it wee found that all the

,.\

lines, except those Q”Qouibﬁﬁ fop in Fip, ITIL, and one or twe
@ih@rgg intersected at the point I, Thig point whose come
position was oblaines from the zinc chloride, zine oxides
W&té?y triangie of the @ingr&mg bad value of coordinates

X o= JOTLs ¥ e 428 vhich corresponded to formula Eﬂﬁlzgﬁzﬂﬁé
8150, This was the pame cowmpound as André oolralaé by adding
9 .

water to & syropy colution of zine cnloride, ,Uﬁ Pervot made

by adding water to fuged zine chloride,

n

The conjugation lines of ¥ig,1V showed that the solid wag

P

not Zullo. 44n0,06H,0 ag reporied Ly Driol or Luulw m@.ﬁﬁgﬂ
reported by’Dietri@hﬂwé Johnielon these being the two whose
compositions were nearest Lo Znll Lin0, BH,0, These feaots
are made more obvious in the second method of repregentation
nged where nuvaberg of molecules of zine oxide To hﬁa@r@d mole=

cules of water are plotted ag ovdinates, and musber of mole-

o

cules of sine chleride fto huwnived moleculep of water as

apsainsac,



golutions were represented by

for those complexesn
N

he curve aby the solid phase was represented by the voint

X om WDy ¥ om B0 wa:eﬁ corresponds to the formuls ZnChp. Zno,

Py
&

ﬁﬁgﬁ, The diagram showed that it was only over a sumell range

oi cor Gcﬁﬁwﬁtim that the eolid yvhase in eguilibrium was

Lt

Al and, 2Ha 0, From the point b to ¢ on the solulion curve,

the solid phase in equilibrium was rvepresented by the point
X om oewd  F o= L06 whleh gave Lormula of the golid phase

k;ﬂul

degoribed &

found for this

wap lncreasing

ol one op Hothoof the ollisre as the tenperature

it de yulte probavle that bPriotts solution

o 3 1 P PR LI P T R i hey N %3 e N ' P o 1 Tj {
0,10 Table 1) vhen ke oblained the solid phase 4nlls.Zn0.1.HA0

e on the twansitiocn point ol curve gince he worked at a
%“ﬂw=fmiﬁrﬁ lower than 25%4¢, I8 this was thne capey Uriolbts

hzuw“~uf Lol 4000200 sid Encl?.zﬁﬁ,
[ st &4 .

srengthened by the foct that Lriot

3

solution with solld phape $nUl;. 400, Ll Hol in

)

e yilibrdum, iy

N
i

o b

with tlie solid pha

TF o 7L [y 3 P T o et
éuhix.@au.lﬁmgQ@ the above
ot

would Be unihe hoth could nol be bronsid

o pointg on

the gurve the same by

ses in equilibrium with

gaeh,

¥t e e g & By e p & o g Ty
i phion of A hypaak, 8, in the
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AT

solution eurve two complexes were made up in the aves [a,
These separated into a solution represented by the break inm

the ourve and o mizture of the twe solid phases 4nll.,.5Zad. 0H.0

f11¢ énulu.qud.Eﬁﬁs; Tue position of the gecond break, b, was
dak .

feumé«beea&%@,am@’ﬁem@lex had polid phease ZnCls,Zn0.2H-0 in

c&a?liﬁ&za ith the molution represented by peint b on solu-

tion curve, vhile anotner hud solid pbase ZnCls.Zn0.l,0 in

gauilibrivm vith soluiion b, The resulits obiained at 259G

prly differense velng st the

S8R LEHBO

QLR

tjawllv the

tion curve oob

Wy loozeboom

U I iy 0] o oy £ o - s o I S I o o e e o - - 4
and Sehrainemakercs in the earliet work on threo componentd

A Q?diﬁ&h@ﬁ ihe
number of wmoleeules of zine oaide to one hundred molecules of

water were the number of

‘ﬂq leculen, ? molecuien of woler,
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two elements in tie B subgroup are %imil@ritg in pfo4

perties such as formation of basic cérbﬁﬂa%@g and erﬁan&-
metallic compounds éte. B&finité oﬁychloriﬁeg of magnesium
and cadmium MgCly.Hg0,HoO and (dC1l,.Cd0,Hp0 have been establishe
ed gn@ the existence of a c&rra§§oﬁding zine oxychloride com~
pletes the series HgOlplig0,HoO 2nClg,Zn0.Hpd CdClp,Cd0,Hp0 and
is evidence in févogr of @uttiﬂg’beryllium and m&gﬁ@ﬁium in
group 2B, On the other hand it wust not be @vérlenk@ﬁ that

a compound similar to the ofher oxyehlaride Znﬂlg;ﬁnﬂ. €Hy0

hag been obtained in the case of calcium, UaClp,Cal,2H30,

The density graph obiained hy ploiﬁiﬁg'ﬁeaaiiy ag ordin=
ates and W@ight of =minc echloride in one hundred grams of |
water as abpclssae shows somewhat indefinite breaks at a
Cand b in the 25%C curve, These breaks correspond to the
breakﬁ'in the solution curves in the other diagrams, At
50°C the d@nsitia@‘of'the'g@lutiaﬁs were praciically the
same as at 2593. The densitieg of the solutionpg are given
in table V111 fér(%ﬁQG. and 1X for 50°C, and plotted in Fig.
V111, deasitics at 25°C being in black while those at 50°C
are in red, |

‘When the results of Driot for the solubility of zine
oxide in zimé chloride solutions were ploiled as = graph with
groms zinc oxide as ordinates and grams zZinc chlovide o one
htindred grams waler as abscissae a curve (Fig,9) with a maXi-
mum at‘goint 8y was ébt&ine&. One would éxyecﬁ any change in

the composition of the solid phase to take place at this max-



a6,

imum, but Driot veported the same oxychloride ZnClg,.4Zn0,6Hg(
for this -point 8 and slgo for the point 9, ‘When the present
results were expressed in the some manner a curve (Fig,10)

. was abt%ined which indicated greater solubility of zinc oxide
than Driotls G&QeBA ally 1ﬂ %«@01&%1@& containing about 136
gramg Znlls to 100 grans water, A golution wags made up in
the D 119@1&9 proportiongs water 100 gramg, zinc ealoride

156 gf@ﬁga and zine oxide 5,6 grams, This amount of zine
oxide wag dissolved by ﬁ@ii}ﬂ to &baat‘ﬁagﬁ,fcﬁfﬁome time,
Cn ﬁ,lowzng the golution %to cool nu pre@igiiatiem of oxy~
chloride occurred down to 3590 but from that temperature te
25°¢ a very small amount of oxychloride was @Xaéipit&te&
making the solution cloudy,

At 289¢, the curve rose to a méximum ay which corresponded
to the first break in the solution curve aud then decreased to
a point b eorresponding to second breaks in the cufveﬁ of
othier diagruans, After the point b the polubility of zine
oxide probably depended more on the amount of walter present
in the solution than on the amount of zine chloride present,
The points to the right of b are not in a curve because the -
amount of zince oxide was calcula ed ff@mvth@ difference
between total zinc and since as ehlarideg calcenlatled frém’
amount of chlorine present, from thig it is evident that
any s 1l error in either the zine or the chlorine estimation
causes 8 lavge error in the zinc oxide content, since the
chloride ig present in much greater quantity, The results

btained at 50°C are expressed in Eige(ll). This has the same

form ag the 2500 curve,
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TABTIL V111 259,

Grams per 100 grm,Ho0

Humber Density, ZnCle _Zn0
1 1,001 e -
5 1,004 84 -
3 1,088 4,30 1 .06
4 1,066 7,00 Lo
5 1,118 15,53 - ,155
6 1,118 15,7 ,180
7 1,185 26,8 426
8 1,104 26,9 ' 370
9 1,270 38,0 ,70
10 1,520 49,9 1,17
i1 1.374 60,0 1,38
12 ,,1,$?§ 61,7 1,33
13 1,461 78,5 ' ‘ 1,96
14 1,562 96,8 .15
15 1,600 114, 3,18
16 1.630 118, 4.7
17 1.634 119, 3.90
18 1.624 120, | 3, 59
19 1,646 121, 4,40

20 1,659 125, | 5,20
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TARLG V111, (Cont,) 25°¢,

Crams per 100 grams Ho0
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TABIS 1X, D0 G,

Grams per 100 gramg Hs0

Humber Density ZnCl2 Zu0,
1 1,050 7,00 L 09
2 S 1.121 0 16,6 +20
% | 1.452 76,0 2,01
4 1,582 105, 2,90
5 1,655 125, 4,68
6 - 120, 5,5
7 1,675 128, 5.1
8 1,689 159, 5,9
9 1,711 145, 4,2

10 1,714 146, 4,4
11 1,716 151, 3,4
12 1,816 190, 2.9
13 1,955 253, 3,4
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400
Summary,
Hquilibria ezisting in the three component system zine

oxides hydrochloric acidy zing ehlcrideg water, have been

gtudied at 3503‘ and SODGa

The composition of the sgolid ghaéas exigting in stable
equilibyium with solutions of the above system have boen

obtained,

Evidence has -been obibained for the existence of twe

new oxvehlorides of zine ond 01o.7n0, 20 and Zn@lg.ZﬂQ.HQG.

The solid phase In eguilibriuvm with all solultions up to
a certain definite concentration was fovad to be Znlls.

5200, 81150,

For o 1utﬂo&s more concentrated than thope having
unﬂlpvﬁyﬁQ ﬁﬁaﬁ in equ iiih?immgvﬁhe golid phase wag
InCle.Zn0, 20 vp to a definite concentration and then
ZnClo, Zn0,Hs0, The Qxychlsfidﬁ znﬁié,ﬁnﬂ,é 20 existed

in equiliblivm with solutions of only a emall range of

goncentratlons,

The gowme geries of solld vhapesg Vﬂﬂlq, uﬁO 8L$O,

SnClQ,ﬁnJ 25

)
(Y

0 mnd ZnClyZn0.0,0 was found at both 25°¢,
and 50°¢, Zmﬁl 210, He O wae found 1o be more stable than

auﬁl?.uﬂﬁ HQQ at the higher temperature,
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7 The golubility of zinc oxide in zine chloride solu=-

tions hag been determined,
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