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The following report covering the results of several months
work was submitted substantielly in its present form in August, 1943.
A few minor points were elarified by Dr. Done at the time of his
visit to Rewark shortly before his death., The only changes which
have been made ars of an editorial nature,

Obviously, the area of the three componemt diagram of most
interest to us i1z the one in which the solubllity, expressed as
concentration of CrOg in solution, is relatively fow and this region
has been explored mobte completely than the others, In fact, data
are lacking at present to emable us to complete the three component
phase diagram with certainty; the geps are indicated in the
discussion under YBummary snd Conclusions®.

R. R+ DERSLOW

— . B

With the gran&?m to the New Jersey Zinc Company of &
patent, U.8.2,251,846\°/, on ®zinec tetroxychromate®™ as & new chemical
individual and a metal protective pigment, interest in the bsasiec
tine chromates inoreased greatly. To obtain dsta on soludbility and
constitution of basic zinc chrometes, this phase rule study of the
syster ZnG-Cr03-H20 was undertaken,

M., ﬁrogor(l) mede a phase rule study of this system snd &id
not report a "zine tetroxy chromate®. However, his data were very
neager in this region and no conelusions as to the existence or non-
exlstence of "zinc tetroxy chromate® 5Zn0,Cr0y.xH20 could bs drawn,

In Jmmg 1942 ¢ literature survey of the zinc chromstes
was reported in XH-4i2-12 (Ref.7). Ko reference could be found in
the literature concerning P*zinc tetroxy chromate®. Also, no phase
rule study other tham Oroger's was found.

HSTOMNS

By & variag of mephods (see Bxperimental Details) mixtures
of Zn0, CrO3 end H20 were prepared and owed to come to equilibrium
during mﬁtm at constant temperature (25°C.) Subsequent
separation of liquid phase and solld phases wet with liquid phase

roduced samples for anplysis. The apalytical results are shown in
able I, columme 5, 6, 10 and 11.

The methods of the Phase Rule were applied as deseribed in
the section of this report entitled ®"The Phase Rule Applied to Three
Component Systems®™. It was found thet, while several definite
compounds were clearly indicated, there was positive evidence of
s01id solution in the region of s0lid phase mole ratio of 4.5 to 3.1
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and chromate solubility of 0,001 to 6.3% Cr03. This broad ramge
of chromste solubility includes the reglom of chromate solubility
which, according to our present bellef, 1z desirable for metal
protective plgments,

-

As pointed ocut in the seection on *Phase Rule®, additional
data in the region of solid solution formation were nceded in
oerder to determine the end points (compositiem of solid phase)
of the divergent "tie lines¥. Therefore, several dr{lpw&ors
were propared end the analyticel results shown in Table II
were obtalined. Ro special precautions were takem in drying
the aamples and it 1s probable that some were under- and sone
over-dried. Howeveyr, an approximat of the composition of
the selid phase in the region of solid selution was obtained
by mtt%u Pig.l the dsta of Table II and drawing the best
stralght line among the points snd terminating it at the point
of convergence of the next group of tie lines. Beosuse of the
low concentreation of soclute in the 1iguid phase in the region
of s0lid selution formation, even large inaccuracies in placing
the solld phase lime result in negligible change im the
calculated Zn0 1 CrOg mole ratio in the solid phase,

in Plg.l, the analytical results of Table I, columms
5, 6, 10, 11 snd Table II, are plotted on a triangular dlegram
agcording to the principles of the Phase Rule, All intersections
of tle lines, which points represent solld composition, were
calculated by analytic geometry snd the resulis were converted
to mole raties and ere shown i» Teble I, columm 12, '

From the standpoint of metal protective pi?mts s the
results in the region of less than 1f Cr04 in the 1iquid phase
wore considered of most interest, The triangulsr graph method
is not suited for presemting data for such very dilute solutions,
and another procedure was therefore used for plotting the :
results which greatly magnifies the dilute end of the curve.
Shown in ?1§. is the graph of ?u log of the grams of Cr0,
er liter of ssturated sclution (Zable I, c0l.7) versus the
031CrQs mole retio in the solid phase (‘f‘able I, eol, 12
Presonted slso in Pig.2 is the gr_piz ?r the date (Talle VII)
tsken directly from Crogerts psper \lJ,

Qther evidemce of the discontinuity in the curve
(Fig.2) at mole ratio 4.5 was obtained by preparing a series
of mixtures in the regiom of ratio 4.5 from ¢ oxlde obtalned
from diffarent sources. I the displ t of the point of
discontinuity from 4.0 {according to Orlger) to 4.5 were due
due to presemce of a fractien of Punresctive® IZInQ, a diseon-
tinuity at a different ratio should result for each type of
zin¢ exide because of probable differemt fractions of
*unreactive”® ZnO present, However, using resistsnoe measure-
ments &8 2 measure of composition of the liquid (See Fig.3
for graph of resistance versug composition), mixtures made
from either a different lot of Reegent ruality zimc oxide er

DUP050150350




- 4.»

the ocommercial Kadox exhibited a discontinuity at the same

Zn01Cr0y mole ratio of 4.5. The wesults of se two series of
exper ts are shown in Tables YII and IV and Figs. 4 and 5. The
discontinuity at ratio 4.5 was reproduced, alseénm conduectimetric

titrations in which cm; solution was added to Znd slurry and vice
versa.

To present in convenient tabulsr form the imformation on
the limits of the composition of the various counbinations of phases
in matual equilibrium, Table V was compiled from Figures 1 and 2.

The results of micresovplc examination of ﬁe orystals in
equilibrium mixtures sre shown in Table VI. Gmsar( obtained the
same type of crystsls at mole ratio 4 and 3 as were obtained in this
study in the range of 30lid solution. The 211 erystals he deseribed
as “cloudy, spherical orystalliles", whioh deseriptiom fits the 211
product found inm the present study. He deseribed the 1il compound
a3 %small ecrystals®, which also corresponds qualitatively with
observations mnade in the presemt study.

following conclusions may be drawn regarding the
system at 25C.

1. ®Zinc tetroxy chromate" as deseribed in U.85.2,251,846 does
not exist, A solid phase containing more tham 4.5 moles Zn0 to
1 mole Cr03 is a mixture of sine de and the limiting solid
solution 4.5 Zn01Cr0y. (Hote:t X-Ray diffraction studies made by
the Experimental Statiom on s piguent with the empirical composition
5 Zn0s showed the pattern of fyrse zinc oxide as well as the
Zn0~free guttorn of the 4.5 Zn03Cr0y piguent, The latter pasttern
corresponded with the patterm presented by the R.J. Zine Co. in
the patent on ®"Zine tetroxy chromate®.)

2.%2inc trioxy~{(4 Cr03) and“zinc dioxy chromste” (3 Zn0.Cr03)
both reported by!imaom, d;g) not sxist as definite chemical 2
compounds., Instead, a sariea of #0114 solutions varying in coupo-
sition between the iimits of Z801Cr0y mole ratlo of 4.5 to 3.1
exists, (lote: IX-Ray diffrsotion s es by the Experimental
Station showed that seversl lines of the 4.5 gattem disappesr to
form the 3.1 fottamu)m: is s phenomenon of crystalline solid
nlutims.s \Grogar described both the 41 and 331 compounds
as identicsl under the microscope.) The wide range (6,000-fold
change) of ohromste solubility ef the solid selution allows the
preparation of a pigment with a chromate solublility anywhere in
this range., Although the points in the region of s0lid solution
show some tendency towsrd scattering (See ¥ig.2) it is believed
that a standardized method of manufacture would be reproducible,
It is believed that equilibrium detween the solution and the
surface of crystals of sélid solution 1s established readily, but
that constaney of w:gosim throughout the length, bresdth, and
thickness of a erystel is approached slowly, as the rate of
diffusion of atomic groups inside a crystal is naturally limited.

One possible disadvantage to the use of this type of material as a
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metal protective pigment should be mentioned; namely, the
amount of Crﬂ; svailable 18 quite limited and 1its solubility
is reduced guite rapidly by leaching., However, leaching
merely produces the same combination of ingredients as is
present in %zinc tetroxy ohromate®™, which ltself has shown
promise as a metal protective pigment in tests conducted

by the New Jersey Zine Company.

3. The pounds 22a0,0r0 ;ﬁgﬁ and ﬁn@;ﬁr@;;ﬂ 0 are
clearly indicated. Hawgver ¢ rature of the #vlid phase
of composition between the is pot clear. The exlstence
of & 1.5 Z00sCr03 compound (reported by Groger) is neither
confirmed noxr 41 ¢+ (Botes X-Ray diffraction studies
made by the Experimental Station showed dry material with a
Zu01Cr04 ratio of 2.5 to have the pattern of the 3.0
limiting solid solutiom and of a 2tl W Exsmination
of 13l materisl showed a different patierm, otet The
e ]5 2200+~Cp04+15 H20 and 2n0.Cr03+H20 reportsed by
Gro ar® belleVed to have been the result of his over-
dryg, of the 2:1:2 and 11132 compounds of the ligquid-solid
@ {vriys mixtures. (The dry powders of mole ratio 2,57
and 2.25 (Ro.5 snd 6, Table I) were definitely overdrieq,

a8 indicated by their positions in Pig.l.)

4» The dotted-line portien of the liquid ocurve (Fig.l)
is the only pertion which remains uncertain., It is believed
that along this line lies the varying ligquid ositions
which artv }n sguilibrivum with zinc dichromate. otes
z;oio 6) reported the compounds Zn0.2Cr0; and Zn0.2Cr0j.
32

5. The compound Zn0-0r03-3H0 reported by Hoffmamn(6)
is clcarl; g&cata&zﬁ 3 hade eﬁ studgs: °

%his phase
6. The compound Cr03 is clearly indicated as being the
solid phase assodlated with the final segment of the liquid

The Fhase Rule i3 applicable only to systems all
phases of which are mutually at phm and chemical
L]

equilidrivm, MNathematically, th ze Rule i3 stated as

P=C-P+2 (Bq, 1)

where I is the number of degrees of freedom (independent
variables, such a8 temperature, pressure, composition of

s phase, which may be varied withcut the asppearsace of
disappearance of & phase); where C is the pumber of compon-
ents (smallest number of chemical species which msy be used
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to express the composition of each phase of the system); where
P 48 the mumber of phases pregent (onme gasecus, one or more
1liquid, snd one or wore solid).

Let us consider a three ¢ ent system consisting of
ng@amd s0lld compounds A and B. the presence of the
atmosphere, alr is a Ajth component, but pressure of the
system 1is malntained constant at one atmosphere and is thus
elininzated as a wvariasble. Thus, at constant pressure

P=(C-Pe+2-l= L~Pr2-1a 5.9 (Bg. 2)
At constant pressure and temperature
Feo(5-P)el =4=-P (Bq. 3)

From equation 3 1t mey be ealculated that presence of two solid
phases, one liquid phase, and one vapor phase (at comstant
yressure sad ¢ ornmf allows zevo degrees of freedom.
erefore each of the four phases must maintain constant compo-
sition or one of the phases must dlasappesr. The o sitions of
!rggh %guﬁ.mt mixtures lie in avees 2 I IX, 3 IXI IV, 4 IV V
Beo 4)0»

Mixtures centalning one solid phase and, therefore
gusaauing one degree of freedom lie in aveas I 12, II IIf 32,
V 34, V 45. The independent wvarishle is the percontage of one
of the components in the liguid phase: the other components are
altered dependently in such a mammer that the liquid compositions
lie on the line 12345.

In the area above line 12345 there iz no solid phaze
present and & mixture there has two degrees of freedom, namely,
the percentege composition of %two of the components in the liguid,

Experimentally, a Phase Rule graph of & real system is
worked out by analysing the ligquid phase of an eguilibrium mixture
spd analysing a mixture of ligquld end solid phases. Greater
accuracy in graphing is obtained by rewmoving as much liquid as
possible before anslysing the mixture, The anlyticsl resulis for
esch mixture are represented on the triangular composition dlagram
by a palr of points. The straight line thru the two points, when
extended toward the region of less ligquid content ass
through the compdsition of the solid phases. Intersection of twe
or more tie lined from different liquid compositions in & single
point determines the chemicel composition of a compound, which
constitutes ?w to%id“" phase, ~Points I; IV, and V represent suth
compounds. (Ref.9). .

Tie lines emenating from a point representing a single
liquid composition lead to a solid phase composition censisting
of a mixture of two phases., Such liquid compositions are the
points 2, 3, and 4. 8ince points IV and V represent chemical
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compounds, the tie lines from gatnt 4 terminate in a straight
line aenmecting points IV and ¥V, which line represents mixtures
of eempounds IV and V in various proportions.

However, complications arise for this "method of
intersections® in regions of varying licguid composition where the
tie lines do not intersect in a polnt. Such s region is line 23,
which represents & serlies of liquid solutlons in equilibrium with
& series of %solid solutioms", It 1is impossible to determine
the composition of the solid phases without securing additonal
data. Ingenious weans of obtalning samples of the zolid phases
free of all liquid snd without decomposition must be devised,
and the samples analysed. Thms the line I II IIX IV may be
construeted. The points II and III are the limiting compo-
sitions in the series of solid solutioms. The straight segment
I II represents mixtures of compound I and limiting solid
solution II. The straight segment III IV represents mixtures
of limiting solid solution III and compound I¥V. (For further
discussion of this method of indirect analysis in relation to
solid solution formation see Bamoroft, Ref, s§

Yethods of Preperation

Usual miztures containing three to five grems of
solid phase per ¢¢ were prepared, The following outline
deseribes the various methods of prepersation. Distilled water,
Reagent quality Zn0 (dry process) and Reagent quality Cr0O3 were
used and mixed during constapt agltation.

L, To & prepared slurry ef zinec oxide, chromium trioxide
solution wss sdded.

B. fo a saturated solution of Zn0 znd Cr03 sinc oxide
slurry was: added.

C. To a mixture prepared by Method A zinc oxide slurry
wae added.,

P, To & mixture prepared by Method A water was added.

Es To a zinc oxide slurry a saturated sclution of Zno
and Cr03 wvas added.

F. 2inc oxide slurry was added to Cr03 solutionm.
G. Solid Cr03 was added to a saturated Zn0, Cr0j3 solution.
H, Saturated sclution of Zno and CrOg was evaporated in

a desicoator over CaCl2 or P204. The resulfing mixture was
ground smooth in & morter.
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J Supersaturated solutions were prepared by adding zinc
oxide Zslurr ed or dry) to saturated solutions of Zn0 and Cros3.
After stirring a few minntes the wmixture was filtered. Upon
standing for various lengths of time a precipitate usually
tomed;d Ezcess liquid was decanted off and the resulting mixture
was used.

K. EBupersaturated solutiocp was prepared by filtering a
Zn0~CrOy-H20 m:%ure at 0—3% +« Upon warming, precipitate usually
formed.  Excess llguid was decsnted off,

Le 4 lerge quantity of an equilibrium mixture of
2Zn0+Cr03.2H20 and its saturated solution 5.2% Zn0, 12.2% Cr0s;
was vat ¥ashed 16 times. From time to time during the washing
process a semple of the settled mixture wasz removed and placed in
a sheking flask for attainment of egquilibrium at 25°C,

Each mixture was placed in an BErlenmeyer flask of 125 ce.
capacity (500 c.c. sige for some of the less soluble mixtures).
The flasks were fitted with ground-in glass stoppers lubricated
with a smell amount of inert grease and securely held in place
while in the shaking apparatus in the thermostat by pressure from
2 half-inch thickmeas of sponge rubber.

Agitation of the mixtures while attaining equilibrium
was provided by means of a "ferris wheel®™ type of shaking apparatus
with spacea for 24 flasks, This wes purchased from the Arthur H.
Thomas Co.(Catalog Item Ho.8910) and was operated in a water bath
whose temperature was held at 25 % 0,01°9C. by means of a toluene-
mercury thermoregulator and a vacuum tube relay controlling and
immersion heater.

Changes in concentration of solutes in the mixtures
while approaching equilibrium were conveniently followed by
neasuring the resistance of a dip-in conductance cell placed
direetly in the reaction mlxtures from time to time,

After equllibrium conditions were believed to have been
reached the liquid phase was separated at constant temperature and
without evaporation by allowimg the mixture to drain by gravity
through the Ifritted glass plug of a 8x filtering erueible. &
sreall besker served to colleet the filtrate, and both filter and
beakker were contained in s wide-mouth glass bottle tightly capped
and submerged in the water bath during filtration,

For analysis, a sazaple of the liquid was transferred to
& weighing bottle by means of a pipette of suitable szisge, Ususzlly
the volume in the pipette was adjusted to the merk, snd &
neasure of the density was thereby obtained, However, these
density results are inaccurate to the extent of “drainage error®
in transferring the more dense and visecous liquids, Densities
obteined in this memner are shown in Table I snd Fig. 6.
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After the liquid had drained from it, the resulting
paste was prepared for analysis in one of the following ways,

K. A semple was transferred to a weighing bottle.

B, A sample of paste was placed between pleces of
porous porcelain plate in & closed bottle at 25°C for further
removel of mother liquor. A ssaple of the thickened paste
was transferred to a vwelighing bottle,

Ce The filter eontaining the czutc ¥as removed from
the thermostatted bottle amd was quickly subjected to vaecuum
filtration ouly to the extent that no sir passed through the
filter. 4 sample of the thickened peste was then transferred
to & weighing bottle.

After being welghed, the samples of liquid and of paste
were tranasferred to volumetric flasks, A few drops of dilute
sulfuric :acid wers used to dissolve the paste, Water was
added to bring %o pr:gur volume and aliquot portions of
sultable size were taken for xinc snd chromate analyses.

Chromate was determined by the iodometric method for zine
yellow desoribed inm XKCR #46.

Unsatisfactory results were obtalned by the Hy8 methed
for zinc in zinc yellow., Censequently, a method for zinc wes
developed especially for this study. étmdard methods (2,3,4)
using S~-hydroxy quinoline as a quantitative precipitant for
zgine were modified. Ammonium hydroxide and ammonium chloride
were employed, produeing an alksline solution to prevent the
reduction of %ho Cr0, radical by ths o:{mte reagent and
grodueins 2 solution of vomplex zinc salt to prevent precipi-

ation of basic zinc compounds uantil addition of the reagent.
This methed was subsequently set up as KCR 133,

Water was determined by the method deseribed in ECR 46.

T SR L S B R

A -~ The ositions of the dry powders shown in Table
11 were plotted on «1. The best straight line was dram
through the point K 2 0.Cro .zaﬁo) and amomg the experimental
points, It is engmaim that this resulting line represents
only an approximstion of the course of the solid phase compo-
sition, Actually, at mole ratio 3.1 & ®hyrask® in the solid phase
curve may be expected. The intersection of this line with the
straight tie-line determined Ly the pair of 1liquid and paste
points was caleulsted by Analytic Geometry. This involved

using the % Zn0 as the x-coordinate and the % Cr03 as the
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y~coordinate and thus obtaining sn eguation for the lime through
any peir of pednts. The Analytic formula y - ¥y . ¥ - 51

X-X X2-%

was used. Here substript 1 represents one point and subscript 2
represents the other point o{ the pair. For exsmple the equation
for the line through points (10% Zn0, 20% Cr0s) and (16f Zn0,

22% Cr0g) would be F-_%%,_g_

By solving two such equations simultaneously for X and y the
coordinates of their point of intersection are obtained with
an sccuracy unobtainable with e graphical method. ‘

B - As an arbitrary line upon which to c¢alculate inter-
sgetions with tie lines converging toward ZnO.Cr03+.2H50 the
stralght line passing through the compositicms Cr ca and
200.Cr03.2820 was chosen. Interseotions were calcilated by
Analytic Geometry.

C - As the line upon which to ealculate intersections of
- tie lines in the vicinity of Zn0.3CrQ,.3H50, the line passing
through Zn0+3Cr03.3H20 and CrO3 was chosen,

D - The intersection of the tie lime with the ZnO-free
axis was caloculated. '

From the data of Table I, Fig. 6 was constructed in order

to obtaln, by interpolation, the densities of solutions which
were not determined directly.
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ARALYSES OF DRY POWDERS

Fo. 1|

-179

ol b+

(WALUES IN PARENTRESKS OPTAINED BY DYFFERENCE)

Refersnces are to Table Y

T 937-464
924-443
9 927-¥H

64,2

. 637
60,66

58.26

#.9N
6y.05
67.3

2.4

24,5

28,88

3114

0.47
ar.aé
20.7¢

13,37

n.to

(10.8)

{10.0)

(32.6)
€13.8)
(33.0)

4.,121143,.50

3.894123.43

30”‘1"031

301"1'!"7
2 .”‘1'2 &7

2."'1'10?’

4.015133.30
4.949104,46
3.980153.47

g ot adt

Foante of 3T, Presssd Letweon
perous plates, Dried 3 duys

? 3138 sucked d¥y as
bl by filteation, Filter
sllowed 4o dry ab 140°F for
5 I

Paste of 3137 pressed between
poreus platos. Eried one dey
at 1” Y

Or03 selution added to Badex slurry.
Filtered om Buchmer fumnel,
Bried mm at 140°F,

Cros sslution addad te slurry of
Rosgent fn0, Piitered o
Busliner funnel. Dried everaight
st 4007,

shid

DUP050150364
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ZABIE 31X

RESISTARCE MEASURRMENTE OF A SERIES OF MIXTURES MADE BY ADDING VARYING

ANOURTS OF Gr0p SOLUTION TO A CONGTANT AMOUNT OF A SLURRY OF C.P. BAKER'S
ARALYERD Zn0.

1128 2
1128 3

pRT 2
1128 D
128 ¥
1128 B
2126 ¢
1128 ®
1128 1
1126 J
1128 X
126 &
1128 ¥
1226 %
1128 0

Znd
1.357

g Ol

.213
~283
.309
a7
327
0333
«341
.355
379
397
407
417

+427.

. ‘so

&
0.26§

Sh@sczaa mole ratie

6.1
5.9
5.4
5.2
5.1
5.0
4.9
a9
4.4
4.2
4.1
4.0
3.9
3.7

(AFTER 3 DAYS AGYTATION AT 29°C,)

5130
5180

; %360

5200

So00

4840

3600
nse

350
207

(3.10)

(3.1
{(3.11)
(3.11)
(3.72)
(3.7)
(3.70)
(3.711)
(3.69)
(3.56)
(3.o§)
(2.83)
(2.68)
(2.5%)
(2.32)

R Added us o slurry 2,714 ge Zn0 per 100 ml,

%X pdded sz 7L selutien of OrOss

RE% pomsured by pouring the mixture inte s small cendustivity sell.

DUP050150365



RESISTANCE MEABURENENTS OF A SERIBS OF WIXTURES WADE YROW 4 SLURRY OF
KADOX Zn0 A¥D SOLUTION OF CrOg.

-19-

TamE IV

(APTER 3 DAYS AGYTATION AT 25°C.)

1231 A

231 8

12nc o0445
1231 L0
121 B 0432
1231 ¥ <0427
1231 ¢ 0426
1231 B <0459
1231 I 048%
12339 0492
1231 K 0483
1231 L 0473
1231 M 057
1231 ¥ 0633
1231 0 0443

00928
100975
01027
01068
01191
01482
01985
02200
«02273
02355
«0432

0555

00936

4,50
4.20
4.00
3.67
3.10
2.48
2.24
2,12
2,02
1.32
1.14
4.85

RWGISTANCE W%
ol (10g)
o (3.5
3330 (3.52)
3260 (3.M)
2510 (3.40)
214 (2.33)
m.8 (2,05
§9.1  (1.17)
20,6  (1.46)
15.56 (1.19)
12.3¢  (1.09)
12.05 (1.08)
10.4 (1.02)

3.985 (0.60)

3.62
3125.

(0.56)
(3.50)

® 2o cach mixture was added water %o bring to a total net weight of

110 gm. of mixture.

REE Monsured by dip-inm conductivity cell.

DUP050150366
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TARLE ¥V .QUINARY

RANGE OF COMPOBITION OF EQUILIBRIUM WIXTURES

eal ¥o! .Y
2n0°Y W0
( to C smd
( - - ? 4.5 In0.Cr0s:tRs0
0.0010 o.om& 99. sgi - - ? 4.5 ano,o;ogfmgo
+o to to ’
208 6.3 ,ut’ ) - Lod , 3:1 M‘ﬂrﬁag‘!ﬂ{ﬁ
. ' ( - ‘- ] 3.1 Z00-0r0g+1Ha0
2.8 6.3 90.9 § LT e : snd
’ ' "'0, 3305 12.0 2 wma‘ﬂﬁw
2.8 6. © 90,9 ' T
ti ; 5. 1.9 12.0 2 2uD-0r0s-2Hg0
11.3 2807 59-5 ) : . . )
1.8 : zg.'r' 59.5 ) % 54,5 32.5 12.0 2 znooe:o.;:nao
[ ] ]
1’" 3’ 02 ' “.9 ; ( 37 4 ‘600 1‘.‘ 3!000!0;'2330
L] .2 “.
159 32. ’ } 37.4  46.0 16.6 Zn0+Cr0p-20,0
20.4 §1.0 28.6
ﬁ 37.4 46,0 16.6 £a0<Cr0p.2Ha0
20.4 51.0 28.6 to snd
: ( - - ? Zn0+2Cr0g-THa0
20.4 51.0 28.6 ; % - .- ? M'Zﬂr:afﬁsﬂ
to KR ] o nx
18.7 52.7 28,5 ) ( 18,7 68.9 12.4 2n0+30r0s-H30
18.7 52.7 28.% ) " e e
to g 18,7y 68,9 12.4 In0+30r0a*3Rz0
12.5 60.% 21.% _ ' ] . .
12.5 62.5 27.5 g g 18.7 62.9 12.4 m-acre;;mo
] 1] B !
9.1 60.2 30 ) (0O 100 0 Cr0s
9.1 60.2 36,7 )
to ; 0 100 0 CrOg
o 62.9 32.1

B Region of “solid solution”,

XX Region in whick route of changing compoeition is not certein.

DUP050150367
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mme v

YICROSCOPIC DESCRIPTION OF CRYSTALS

506 Q

506 X

506 R

506 D

o

501 ¥

316 v

3.3
3a

2.0

1.6

1.0

Pogeription

Supersaturated sclution was
warmed to 25°C,

Saturated solution from 521 D
was hested to 180°F and sllowed
30 sattle at 170°F,

Supersaturated solution was
sllowed %o sit at room
teowperature,

L]

CrOs solution added to
Zn0 slurry.

" -

In0 slurry was added to &
saturated scliution

Yéllow needles.
0.003 to 0.0] oo 1“‘.

Yéllow neédles.
0,01 to 0.04 =w long.

Yellow nesdles.
< 0,001 mn long.

Yellow needles.
0,05 to 0,15 =m long.

Yellow needles.
0.002 to 0.003 wm long,

Clupters of vory small
oreange-yellow particles

L]

Very thin parallelograns
with a 45° acute angle,
Average dimemaiong

0.1 to 0.2 X 0,005 to
.07 MMe n.‘ - Brm

Thin parallegramns with
45° soute angle, lLarge
variety of sizes.

DUP050150368



-2. Mor‘o Cm. m’ 135'1“. (1911)

(1) (2) (3) (%) (5) (6
Bxp.Ne. CrOs log (2)  2n0/0r0s(molar) Come.Solm. S01id Phases
(=) 20144 phape
1 0.010 ¥.0000 32,2 Coustant 2
2 0,010 %.000 16.7 . 2
3 0.010 2.000 6.90 » 2
4 0.604 T.781 3.98 Yariable 1
5 2.14 0,330 © 4,00 " 1
é 4,19 0.622 3.97 o 1
Z 11.4 1.057 3.50 Constant 2
1.5 1.060 3.3 . 2
9 232.2 1.346 2.99 Varistle 1
10 il.4 1.497 3.00 " 1
1n 43.1 1,634 2.98 » 1
12 57.5 1.760 2.99 " 1
13 66.5 1.823 2.43 Constant 2
114 66.7 1,824 22520 . 2
15 70.6 1.849 1.996 Varisble 1
16 9343 1.970 1.676 w b}
17 101, 2,004 1.970 " 1
a8 151, 2.1719 1.972 -' 1
19 192. 2.284 1,720 Conetent 2 *
Fal 285, 2,455 1.464 Variable 1
22 392. 2.593 1.470 " 1
23 450. 2.6%3 1.449 . 1
24 461. 2.664 1.322 Constent 2
25 463, 2.666 1.118 " 2
26 418, 2.677 S5 Variable 1
27 574. 2.75¢9 960 . 1
28 660. 2,820 952 » 1
29 769. 2,886 <945 » 1
30 87¢ 2.944 952 * 1
31 370 2,907 945 " 1

DUPO050150369

























