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Zinc Oxide and Hydroxide

COMPONENTS :
(1) Zinc hydroxide; Zn(OH)z; [20427-58-1]

(2) Sodium hydroxide; NaOH; [1310-73-2]

(3) Water; HZO; [7732-18~5]

ORIGINAL MEASUREMENTS:
Rubenbauer, J. Z. Anoxg.

Allg, Chem. 1902,
30, 331-7.

VARIABLES :
Concentration of Sodium hydroxide.

PREPARED BY:
T. P. Dirkse

EXPERIMENTAL VALUES:

Solubility of Zn(OH)2 in aqueous NaOH.

Calculated by the compiler.

This result appears to be an error,

a a
-3 -3

g Na/20 ccm cNaOH/m°1 dm g Zn/20 ccm CZnO/mol dm
0.1012 0.220 0.0040 0,00306
0.1978 0.430 0.0150 0.0115
0.4278 0.930 0.0442 0.0338
0.6670 1.451 0.1771b 0.135
0.9660 2,101 0.9630 0.736
1.4951 3.252 0.2481 0.190
2.9901 6.503 0.3700 0.283

a

The author says that shaking the mixture for 10 hours gave the same zinc content
as obtained after shaking for only 5 hours.

The author further notes that in the most concentrated NaOH solution the Zn(OH)
dissolved very rapidly but then almost immediately precipitated out of solution:
This transient zinc content was about 10 times the value at equilibrium.

AUXILIARY

INFORMATION

METHOD/APPARATUS /PROCEDURE ;

The mixtures of moist Zn(OH), and aqueous
NaOH were shaken vigorously %or about

5 hours. A small sample was filtered, and
the filtrate was analyzed for zinc content
by precipitating the zinc as 2ZnCO.,, heating
it, and weighing the Zn0O., No temperature

is stated in the article but it appears that
the solubility values were determined at
room temperature.

SOURCE AND PURITY OF MATERIALS:

Zn(OH)2 was prepared by adding NaOH to
aqueouS ZnS0,. The precipitate was washed
and then dried on a clay plate. The NaOH
was prepared from metallic Na and was

carbonate-free.

ESTIMATED ERROR:

No details are given.

REFERENCES :
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COMPONENTS :
(1) Zinc hydroxide; Zn(OH)z; [20427-58-1]

(2) Sodium hydroxide; NaOH; [1310-73-2]

(3) Water; HZO; [7732-18-5]

ORIGINAL MEASUREMENTS:
Wood, J. K. J. Chem. Soc. 1910, 97, 878-90

VARIABLES:

Concentration of NaOH at 25°C.

PREPARED BY:

T. P. Dirkse

EXPERIMENTAL VALUES:

Solubility of Zn(OH)2 in aqueous NaOH at 25°C.

mol Zn(II) dm_3

0.00311
0.0057
0.0129

0.0425

From the first two data points in the above Table the author calculates the
solubility of Zn(OH)2 in water at 25°C to be 0.00078 mol dm™3.

mol Na(I) dm"3

0.2636
0.3871
0.5414

0.9280

AUXILIARY INFORMATION

METHOD/APPARATUS /PROCEDURE :

Equilibrium was reached isothermally and
was determined by repeated analyses. The
analytical procedures are not mentioned
or described.

SOURCE AND PURITY OF MATERIALS:

The Zn{(OH), was prepared by precipitation
from ZnS0, “with NaOH. The precipitate was
washed thoroughly before being used. The
source or purity of the other materials

is not mentioned.

ESTIMATED ERROR:

No details are given.

REFERENCES :




194 Zinc Oxide and Hydroxide

COMPONENTS : ORIGINAL MEASUREMENTS:
(1) Zinc oxide; Zn0; [1314-13-2] Groger, M. Z. Anong. Chem, 1911, 70, 135-44.

(2) Chromium(VI) oxide; Cr03; [1333-82-0]

(3) Water; H20; [7732-18~5]

VARIABLES: PREPARED BY:

Concentration of CrO3 at 25°C. T. P. Dirkse

EXPERIMENTAL VALUES:
Solubility of ZnO in aqueous Cr0, at 25°C.

3
-3 -3 -3 -3
C 03/mol dm cZnO/m°1 dm CCr03/mol dm cZnO/m°1 dm

0.00010 0.00016 0.933 0.510
0.00010 0.00016 1.01 0.552
0.00010 0.00016 1.51 0.812
0.00604 0.00503 1.92 1.03
0.0214 0.0142 1.92 1.03
0.0419 0.0275 2.85 1.51
0.114 0.0717 3.92 2.06
0.115 0.0723 4,50 2.34
0.222 0.131 4,61 2.41
0.314 0.183 4.63 2.42
0.431 0.247 4,75 2.48
0.575 0.328 5.74 2.94
0.665 0.372 6.60 3.37
0.667 0.373 7.69 3.90
0.706 0.394 8.79 4.35

9.70 4.78

Five individual zinc chromates were identified by the author: 4Zn0O- CrO 3H 0;

3Zn0° CrO3 2H20 4Zn0* 2Cr03 3H20 32n0° 2Cr03 H20 Zn0* CrO3 H20

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

A slurry of Zn0 and chromic acid was No details are given.
prepared and placed in a flask. The mixture
was shaken in a thermostat at 25°C for 3 days
The solid and liquid phases were separated
from each other by filtration. The chromium
content was determined by iodometric
titration. The Zn0 content was determined
indirectly. A measured amount of solution
was placed in a crucible together with a
weighed amount of Zn0 and evaporated on a
water bath. The precipitate was dried,
weighed, and analyzed for Cr,0,. This value,

together with the known amounit”of Cr in the |ESTIMATED ERROR:
solution, was used to calculate the Zn0
content of the solution. No details are given.

REFERENCES::
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COMPONENTS :
(1) Zinc oxide; Zn0; [1314-13-2]
(2) Phosphorus(V) oxide; PZOS; [1314-56~3]
(3) Water; H,0; [7732-18-5]

2

ORIGINAL MEASUREMENTS:

Eberly, N. E.; Gross, C. V.; Crowell, W. S.
J. Am. Chem. Soec. 1920, 42, 1433-9,

VARIABLES:

Concentration of P,0

a .
205 nd temperature

PREPARED BY:

T, P. Dirkse

EXPERIMENTAL VALUES:

mass % P205 mass % Zn0

5.08 2.38
9.76 4,65
12.42 6.13
13.52 6.56
14.00 6.74
14.15 6.92
14,37 6.97
14.83 7.34
15.98 7.71
17.15 8.26
18.33 8.73
22.75 10.74
26.48 12.47

In no instance was Zn0 the solid phase.
phosphate: Zn3(P04224H20; ZnHP04-3H2

Solubility of ZnO in phosphoric acid solutions at 25°C.

0; Zn(H2P04)2'2H20.

mass % P205 mass 7 Zn0
28.70 13.48
30.09 14.16
32.55 15.40
33.79 15.82
37.15 17.30
37.76 17.65
39.61 18.04
42,05 16.14
44,53 13.20
48.70 9.58
52,25 7.64
55.97 7.23

All solid phases were types of zinc

AUXILIARY INFORMATION

METHOD/APPARATUS /PROCEDURE :

Slightly supersaturated solutions were made
up and allowed to form a precipitate on
standing (with occasional agitation) in a
constant temperature bath. Analyses were
repeated at 2 week intervals until constant
results were obtained. Phosphoric acid was
determined gravimetrically as magnesium
pyrophosphate. 2Zn0 content was determined
by titration with K,Fe(CN)_.
of the solid was determineg by the
Schreinemakers' wet-residue method.

The composition

SOURCE AND PURITY OF MATERIALS:
U. S. P, grade materials were used.

ESTIMATED ERROR:

The temperature was controlled to within
0.1°C at 25°C and to within 0.25°C at 37°C.
No other details are given.

REFERENCES :




196 Zinc Oxide and Hydroxide

COMPONENTS ORIGINAL MEASUREMENTS

(1) Zinc oxide; Zn0O; [1314-13-2] Eberly, N. E.; Gross, C. V.; Crowell, W. S
J. Am. Chem, Soc. 1920, 42, 1433-9.
(2) Phosphorus(V) oxide; P205;

(3) Water; HZO; [7732-18-5]

[1314-56-3]

EXPERIMENTAL VALUES, contd. - - - -

Solubility of Zn0 in phosphoric acid solutions at 37°C.

mass % P205 mass 7 Zn0 mass % P20S mass 7% Zn0

4.87 2.08 37.80 15.78
9.46 4,12 39.93 16.12
13.60 6.27 42.42 15.81
18,13 8.78 42,65 16.82
19.48 9.66 44,89 17.83
20.32 10.16 46,11 18.05
21.96 10.88 46.41 14.74
26.75 13.26 48,99 12.55
29.65 14,77 51.35 11.26
33.39 17.06 51.92 11.12
34.58 17.92 54.32 10.82
36.13 16.00

In no instance was Zn0 the solid phase. The only solid phase identified

was ZnHP04-H20.
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COMPONENTS:
(1) Zinc oxide; ZnO; [1314-13-2]

(2) Sodium hydroxide; NaOH; [1310-73-2]

(3) Water; HZO; [7732-18-5]

ORIGINAL MEASUREMENTS:

Goudriaan, F. Proc. Acad. Sci. Amsterdam
1919, 22, 179-89; Rec. trav, Chim. 1920,
39, 505-14.

VARIABLES:

Concentration of NaOH at 30.0°C.

PREPARED BY:
T. P. Dirkse

EXPERIMENTAL VALUES:
Solubility of Zn0 in aq

ueous NaOH at 30.0°C.

mass 7 Na20 mass % Zn0 mass % H,0 Solid
2 phase
11.8 2.6 85.6 Zn0
17.4 5.0 77.6 "
24.6 12.6 62.8 "
24,9 12.9 62,2 "
23.7 11.3 65.0 "
27.3 16.0 56.7 "
27.8 16.5 55.7 Zn0 + Na20-2n0'4H20
28.0 14.9 57.1 Na20-2n0-4H20
33.5 10.9 55.6 "
36.7 9.5 53.8 "
31.8 11.7 56.5 "
30.1 13.2 56.7 "
33.2 11.2 55.6 "
31.5 11.8 56.7 "
36.9 10.1 53.0 "
34.7 10.4 54.9 "
36.1 10.2 53.7 "
36.8 9.9 53.3 "
39.2 9.7 51.1 Na,0°Zn0-4H,0 + Na20'3H20
39.4 9.0 51.6 Na20'3H28
39.6 7.2 53.2 "
40.7 2.0 57.3 "
40.5 1.6 57.9 "
40.9 1.1 58.0 "
41.9 0.0 58.1 "
AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Equilibrium was reached isothermally. No
mention is made of any of the analytical
procedures that were used. The composition
of the solid phase was determined by the
Schreinemakers' wet-residue method.

SOURCE AND PURITY OF MATERIALS:

The NaOH was prepared from metallic sodium.
The Zn0 was prepared by heating ZnCO3 or by
heating the precipitate formed when

the calculated quantity of NH,OH was added
to a solution of Zn(NO,).,. Distilled
water was boiled beforeé ise,

ESTIMATED ERROR:

No details are given,

REFERENCES:
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Zinc Oxide and Hydroxide

COMPONENTS :
(1) Zinc hydroxide; Zn(OH)z; [20427-58-1]

(2) Sodium hydroxide; NaOH; [1310-73-2]

(3) Water; H20; [7732-18~5]

ORIGINAL MEASUREMENTS:

Goudriaan, F. Proc. Acad. Sci. Amsterdam
1919, 22, 179-89; Rec. trav. Chim. 1920,
39, 505-14.

VARIABLES:

Concentration of NaOH at 30.0°C.

PREPARED BY:

T. P. Dirkse

EXPERIMENTAL VALUES: Solubility of Zn(OH)2

in aqueous NaOH at 30.0°C.

2 These mass % values do not add up to 100.

to each of the solutions in the above Table.

phase changed to Zn0.

fo

Where Zn(0H)
larger than

is dissolved in aqueous NaOH.

elapsed before analysis and in each case the
at least 2 weeks elapsed before the analysis
before the filtrate was removed and analyzed.

Solid
No. mass % Na20 mass % Zn0 mass % H20 phase
26 24,6 12.5 62.9 Zn0
27a 19.9 15.2 64.9 Zn(OH)2
28 4.6 1.0 96.4 "
29 4,5 0.4 95.1 Zn0
30 13.7 7.2 79.1 Zn(OH)2
31 10.1 4.7 85.2 "

The author maintains that Zn(0OH), is metastable with respect to Zn0 and the results in
the above Table are intended to Support this

claim. 2Zn(OH), was the solid phase added
In Nos. 27, 2%, 30 and 31 only 24 hours

solid phase is still Zn(0H),. In No. 26

was made, and in No. 29 3 weeks elapsed

During this period of standing the solid

is the solid phase, the solubility values of Zn(II) in solution are much
r solutions made by dissolving Zn0 in aqueous NaQH.
phase (Nos. 26, 29) the solubility values are the same as for solutions in which 2Zn0

When Zn0 is the solid

AUXILIARY

INFORMATION

METHOD /APPARATUS /PROCEDURE :

Equilibrium was reached isothermally., No
mention is made of any of the analytical
procedures. The composition of the solid
phase was determined by the Schreinemakers'
wet-residue method.

SOURCE AND PURITY OF MATERIALS:

NaOH was prepared from metallic sodjium.
Distilled water was boiled before being
used. The Zn(OH), was prepared by dropwise
addition of a solution of ZnSO, to a KOH
solution until a turbidity persisted. On
standing, this solution gave a heavy, sandy
precipitate of Zn(OH)z.

ESTIMATED ERROR:

No details are given.

REFERENCES :
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COMPONENTS :
(1) Zinc hydroxide; Zn(OH)Z; [20427-58-1]

(2) Sodium hydroxide; NaOH; [1310-73-2]

(3) Water; HZO; [7732-18=-5]

ORIGINAL MEASUREMENTS:

Dietrich, H. G.; Johnston, J. J. Am. Chenm.
Soc. 1927, 49, 1419-31.

VARIABLES:

Concentration of NaOH and temperature.

PREPARED BY:
T. P. Dirkse

EXPERIMENTAL VALUES:
Solubility of Zn(OH)2 in Na

3

mol NaOH dm~ 1000R? mo

OH solutions.

3

1 NaOH dm~ 1000R?

temp., 25°C.

0.1554 7.513
0.3416 16.50
0.5430 25.39
0.8641 40.17
1.167 55.21
1.395 65.52
2.700 125.3
3.364 150.4
6.69 279.7

2 R = number of moles of Zn(OH)2 per mo

temp., 0°C.

0.5652 22.29
1,204 47.02
1.781 68.94
2.398 89.37
3.003 114.2
temp. 35°C.
0.5679 29,60
0.9618 49.32
1.383 68.84
1.710 86.54
2.456 122.9

le of alkali.

Extrapolation of the values_in the above Table gives the solubility of Zn(OH)2

in water at 25°C as 2 x 10 - mol/kg H,0

By measuring the e.m.f. of thi7ce11: Zn
obtained a value of 3.3 x 10 for Ké)

.

|zn(OH), [NaOH (aq) |HgO|Hg, the authors
°
at 25°C\

AUXILIARY

INFORMATION

METHOD/APPARATUS /PROCEDURE :

Equilibrium was approached from
undersaturation and from supersaturation.
The mixture was rotated in a thermostat for
24 hours, by which time equilibrium (as
determined by analysis) had been reached.

A portion of the filtrate was added to
excess HCl and back-titrated with NaOH.

The zinc content was determined by
electrometric titration with KaFe(CN)6 ).

SOURCE AND PURITY OF MATERIALS:

Zn(0H), was prepared by adding the
calculdted quantity of NH,OH to a solution
of a zinc salt, separating and washing the
precipitate, dissolving the precipitate in
excess NH,OH, and then allowing the NH, to
evaporate, The NaOH was carbonate-free.
Distilled water was used throughout.

ESTIMATED ERROR:

The average deviation was below 0.57%,

REFERENCES ;

1. Willard, H. H.; Fenwick, F. J. Am, Chem.
Soc. 1922, 44, 2504, 2516.




200

Zinc Oxide and Hydroxide

COMPONENTS :
(1) Zinc hydroxide; Zn(OH)Z; [20427-58-1}

(2) Ammonium hydroxide; NH,0H; [1336-21-6]

4

(3) Water; H,0; [7732-18-5]

2

ORIGINAL MEASUREMENTS:

Dietrich, H. G.; Johnston, J.
J. Am, Chem. Soc. 1927, 49, 1419-31.

2 R = number of moles of Zn(OH)2 per

VARIABLES: PREPARED BY:
Concentration of ammonium hydroxide and T. P. Dirkse
temperature.
EXPERIMENTAL VALUES:
Solubility of Zn(OH)2 in NHAOH solutions.
-3 a -3 a
mol NHAOH dm 1000R mol NH40H dm 1000R
temp., 25°C temp. 0°C.
0.1569 4,916 0.5099 20.07
0.2402 7.584 1.152 32.78
0.5527 15.32 1.517 40.73
0.6468 17.64 1.739 43,14
1.088 26.11 2.455 52,13
1.265 29.44 3.344 62.32
1.697 34.06
2,416 42,85 temp., 35°C
3.753 51.55
5.086 55.90 0.4781 12.55
0.5049 13.11
1.035 22,58
1,753 31.18
2.432 37.68

mole of alkali.

AUXILIARY

INFORMATION

METHOD /APPARATUS /PROCEDURE :

Equilibrium was approached from
undersaturation and from supersaturation.
The mixtures were rotated in a thermostat
for 24 hours, by which time equilibrium

(as determined by analysis) had been reached
A portion of the filtrate was added to
excess HCl and back-titrated with NaOH.

The zinc content was determined by
electrometric titration using KaFe(CN)6 ).

SOURCE AND PURITY OF MATERIALS:

Zn(0H),, was prepared by adding the

calculated quantity of NH, OH to a solution
of a zinc salt, separatiné and washing the
precipitate, dissolving the precipitate in

excess NH,0H, and then allowing the NH3 to
evaporate. Chemically pure NHAOH was
distilled. Distilled water was used as
solvent.

ESTIMATED ERROR:

The average deviation was below 0.5%.

REFERENCES;

1. Willard, H. H.; Fenwick, F.; J. Am. Chem.
Soc. 1922, 44, 2504, 2516.
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COMPONENTS : ORIGINAL MEASUREMENTS:

(1) Zinc oxide; 2Zn0; [1314-13-2] Miller, E.; Muller, J.; Fauvel, A.
. ELektrvchem. 1927, 33, 134-44.
(2) Sodium hydroxide; NaOH; [1310-73-2]

(3) Water; HZO; [7732-18-5]

VARTABLES : PREPARED BY:

Concentration of NaOH at 30°C. T. P. Dirkse

EXPERIMENTAL VALUES:
Solubility of Zn0 in NaOH solutions at 30°C.

mol NaOH dm“3 mol Zn(OH)2 dm-3 a
2.11 0.073
4.05 0.333
6.09 0.702b
8.27 1.152b
8.27 1.190
9.81 1.470
9.81 1.522

12.12 2,310
14.50 3.027
16.04 3.647

2 These values were determined after 60 days of shaking.

b,c In the second set of results in each of these pairs, a larger amount (almost

double) of solid phase was added to the original NaOH solutions.

The authors stress that the NaOH concentrations include that which has reacted with
the Zn0. The values are not necessarily the equilibrium concentrations of NaOH.

AUXILIARY INFORMATION

METHOD/APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:
Equilibrium was reached isothermally with The NaOH was carbonate-free. Zn0 was
agitation. Zinc content was determined by produced by heating the precipitate
potentiometric titration with K Fe(CN)G. formed when NaOH was added to a solution
Total alkali content was determined by of pure Zn(NO3)2. The water was boiled
titration with HCL. before use.

ESTIMATED ERROR:

The precision of the zinc titration was
0.6%Z. No other details are given.

REFERENCES ;
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COMPONENTS ¢ ORIGINAL, MEASUREMENTS:

(1) Zinc hydroxide; Zn(OH)z; [20427-58~-1] Miller, E.; Miller, J. Fauvel, A,
2. Elektrochem. 1927, 33, 134-44.
(2) Sodium hydroxide; NaOH; [1310-73-2]

(3) Water; H,0; [7732-18-5]

2

VARIABLES: PREPARED BY:

Concentration of sodium hydroxide at 30°C. T. P. Dirkse

EXPERIMENTAL VALUES:

Solubility of Zn(OH)2 in NaOH solutions at 30°C.

-3 .32 nature of
mol NaOH dm mol Zn(OH)2 dm solid phase
3.97 0.595 crystalline
7.15 2.271b crystalline
9.87 1.883 amorphous

a These values were determined after the solutions had been shaken for two weeks.

b In this experiment the 2Zn(OH), content after 1 day was 4.363 mol dm_3 and the

precipitate was still crystal%ine.

The authors also made several solubility measurements with amorphous Zn(OH)
(formed by adding NaOH slowly to a solution of Zn(N03) and avoiding an excess
of NaOH). However, during these determinations the soiid phase changed. The
authors refer to this as ageing and consider the process to be, among other
things, a loss of water. This ageing is affected by various experimental
conditions and decreases the solubility of the solid material.

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Equilibrium was reached isothermally with The NaOH was carbonate-free. Crystalline

agitation. Zinc content was determined by Zn(OH), was prepared by adding an excesg

potentiometric titration with K Fe(CN)6. of amo¥phous Zn(OH), to 15 mol NaOH dm ~,

Total alkali content was determined by shaking the mixture, filtering it, and

titration with HC1. diluting the filtrate with water. The
diluted solution then gave a precipitate
of crystalline Zn(OH),. The water was

boiled before being used.

ESTIMATED ERROR:

The precision of the zinc titration was
0.6%Z. No other details are given.

REFERENCES:
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COMPONENTS :
(1) Zinc hydroxide; Zn(OH)z; [20427-58-1]

(2) Sodium hydroxide; NaOH; [1310-73-2]

(3) Water; H20; [7732-18-5]

ORIGINAL MEASUREMENTS:

Fricke, R.; Humme, H.; Z. Anorg. Allgem.
Chem. 1928, 172, 234-42.

VARIABLES:

Concentration of sodium hydroxide at 30.0°C

PREPARED BY:

T. P. Dirkse

EXPERIMENTAL VALUES:

Solubility of Zn(OH)2 in NaOH solutions at 30.0°C.

ml of % H20 nature
grams of NaOH duration in of

Zn(OH)2 solution of mass % mass % solid solid
used used shaking NaQOH Zn0 phase phase

2 20 23 hrs 7.20 1.44 -— crystalline

2 20 8 days 7.02 1.415 --— "

4 20 23 hrs 13.4 5.16 --- "

4 20 8 days 13.2 5.15 - - "

5 20 2.5 hrs 17.65 9.77 - —-- "

5 20 23 hrs 17.85 9.63 - - - "

5 20 8 days 17.75 9.85 18.22 "

6 15 2.5 hrs 20.85 14.82 - "

6 15 23 hrs 21.0 14.77 - - - "

6 15 8 days 22,05 8.66 1.1 amorphous

7 15 2,5 hrs 22.95 19.42 --- crystalline

7 15 23 hrs 23.0 18.82 ---

7 15 8 days 24,65 12.81 1.0 amorphous

8 15 2.5 hrs 24.55 24,87 -- crystalline

8 15 23 hrs 25,75 21.86 - - amorphous

8 15 8 days 28.25 13.77 1.4 "

9 15 2,5 hrs 30.2 24.68 -—- "

9 15 23 hrs 30.95 23.17 - - "

9 15 8 days 31.75 21.59 2.15 "

The authors present qualitative evidence which shows that the solubility of Zn(OH)2 in
NaOH solutions does not depend on the amount of excess solid phase.

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Equilibrium was reached isothermally. The
NaOH solutions were made by dilutiom of a
concentrated carbonate-free solution.
Distilled water was used and was boiled
before use. Zinc content was determined by
precipitating ZnCO0,, heating it, and
weighing as Zn0. leali content was
determined by titrating a diluted solution
with HCl. The precipitates were analyzed
for H,0 content by measuring the weight
loss guring heating.

SOURCE AND PURITY OF MATERIALS:

Crystalline Zn(OH), was prepared by the
method described earlier (1). Presumably
this involved adding the requisite amount
of NH,OH to a solution of Zn(N03) or
ZnCl,, washing the precipitate, dissolving
it in aqueous NaOH and slowly diluting the
resulting solution. The Zn(OH)2 that then
precipitates is granular.

ESTIMATED ERROR:

No details are given as to the
reproducibility of the solubility values.

REFERENCES :

1. Fricke, R.; Ahrndts, T. Z. Anorg. Allgem.
Chem. 1924, 134, 344,
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COMPONENTS : ORIGINAL MEASUREMENTS:
(1) Zinc oxide; Zn0O; [1314-13-2]
Holland, H. C. J. Chem. Soc. 1930,

(2) Zinc chloride; ZnCl [7646-85-7] 643-8.

2;
(3) Water; HZO; [7732-18-5]

VARIABLES: PREPARED BY:

Concentration of ZnCl2 and temperature. T. P. Dirkse

EXPERIMENTAL VALUES: Solubility of ZnO in ZnCl2 solutions®.
solid solid
X y phase X y phase
temp., 25°C
0.001 0.001 E 0.155 0.165 F
0.009 0.009 " 0.162 0.169 "
0.033 0.034 " 0.165 0.173 "
0.034 0.035 " 0.163 0.172 G
0.049 0.050 " 0.172 0.177 "
0.075 0.078 " 0.184 0.193 "
0.094 0.097 " 0.191 0.196 "
0.113 0.119 " 0.195 0.198 "
0.134 0.142 " 0.202 0.209 "
0.146 0.155 E+F 0.245 0.252 "
0.151 0.163 F 0.264 0.269 "
temp., 50°C.

0.009 0.009 E 0.159 0.167 G
0.091 0.095 " 0.160 0.168 v
0.143 0,153 " 0.165 0.171 "
0.144 0.153 F 0.200 0.205 "
0.154 0.161 "

2 The values are mass% values based on the equation
1/2H20 + 1/22nCl2 = HCL + 1/2Zn0 where x = (b + ¢c)/(a+b + ¢ +d) and
a b c d
y ={(b+4d) /(a+b+c+d).

E = ZnC12'52n0'8H20; F = ZnCl,°Zn0'2H

b . = B .
0; G ZnCl2 Zn0 HZO‘

2 2

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Equilibrium was reached isothermally by All reagents were of a high standard of
mixing ZnO, ZnCl, (or HCl) and H,0 and purity.

shaking the mixtiire for several days in a
thermostat. Chloride was determined by the
Volhard method. Zinc was determined by
titration with K,Fe(CN),. The composition
of the solid phaée was determined by the
Schreinemakers' wet-residue method.

ESTIMATED ERROR:

The temperature was controlled to within
0.1°C at 25°C and to within 0.05°C at 50°C.

All apparatus was standardized. No other
etails are given

REFERENCES :
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COMPONENTS : ORIGINAL MEASUREMENTS:

(1) Zinc oxide; Zn0; [1314-13-2] Huttig, G. F.; Steiner, B. Z. Anchg., Allg.
Chem. 1931, 199, 149-64.

(2) Potassium hydroxide; KOH; [1310-58-3] :

(3) Water; H,0; [7732-18-5]

2

VARIABLES: PREPARED BY:

Physical characteristics of zinc oxide. T. P. Dirkse

EXPERIMENTAL VALUES:

Table I. Effect of the thermal history on the solubility of Zn0
in 0.2822 mol KOH/dm™> at 20°C.

C /10—3m01 dm_3

1/°c.2 mol zn0> 10 min. 2090 min. 30 min. 90 min.
300 0.005 2.31 2.35 2.40 2.49
300 0.01 2.37 2.49 2.51 2.55
300 0.02 2.64 2.64 2.62 2.58
400 0.005 1.29 1.51 1.63 1.78
400 0.01 1.38 1.54 1.66 1.81
400 0.02 1.56 1.58 1.64 1.76
500 0.005 1.06 1.33 1.45 1.51
500 0.01 1.05 1.30 1.43 1.55
500 0.02 1.08 1.29 1.42 1.56
800 0.01 0.83 1.27 1.34 1.45
1000 0.005 0.80 1.09 1.29 1.47
1000 0.01 0.79 1.13 1.30 1.49
1000 0.02 0.78 1.16 1.34 1.46

2 The Zn0 was prepared by heating ZnCO3 to the temperatures indicated in this column.

b Amount of solid ZnO used in the solubility determinations.

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

A weighed amount of Zn0 was placed in a The KOH was carbonate~free. No other
beaker, thermostatted at 20°C, and then 0.5 | details are given.

dm 3 of 0.2822 mol KOH dm™3 was added while
the mixture was stirred at a constant rate

of 650 rpm. Samples were removed after 10,
20, 30 and 90 minutes, filtered, and analyzed
for zinc content. The analysis was done
gravimetrically by weighing zinc as ZnP,07.
Provisions were made for excluding COp

during the experimental work.

ESTIMATED ERROR:

No details are given about the
reproducibility of any of the procedures.

REFERENCES ;

N8 V,23-H
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COMPONENTS : ORIGINAL !EASURE:ENTS:

(1) Zinc oxide; Zn0; [1314-13-2] Huttig, G. F.; Steiner, B. Z. Anorg. Allg.
Chem. 1931, 199, 149-64.
(2) Potassium hydroxide; KOH, [1310-58-3]

(3) Water; HZO; [7732-18-5]

EXPERIMENTAL VALUES: contd.

Table II. Effect of previous history gn the solubility of Zn0
in 0.2822 mol KOH/dm - at 20°C.

€, 0/1073mol dm™3

ond b
T/°C mol zn0 10 min. 20 min. 30 min. 90 min.
400 0.005 1.47 1.88 2.08 2.15
400 0.01 1.56 1.98 2.18 2.21
400 0.02 1.93 2.30 2.39 2.37
1000 0.005 0.82 1.12 1.29 1.51
1000 0.01 0.82 1.16 1.31 1.43
1000 0.02 0.86 1.11 1.34 1.47

2 The zn0 was prepared by heating zinc oxalate to the temperatures shown in this column.

b Amount of solid ZnO used in the solubility determinations.

Table III. Effect of particle size on the solubility of Zn0 in
0.2822 mol KOH dm ~ at 20°C.

particle size Cz 0/10_3mol dm-3
'1‘/°Ca of Zn0 n
I0 min. 20 min. 30 min. 90 min.

300 240-100u 2.21 2.40 2.48 2.56
300 70-50u 2.35 2.45 2,53 2.57
300 <50u 2.40 2.46 2.50 2,58
1000 240-100u 0.63 0.98 1.16 1.38
1000 70-50u 0.80 1.14 1.34 1.48
1000 <50u 0.83 1.11 1.29 1.53

3 The zn0 was prepared by heating ZnC0O, to the temperatures given in this column.

3

The authors state that the solubility value determined after 90 min is the equilibrium
value. They state that the concentration does not change with longer times.
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COMPONENTS :
(1) Zinc oxide; Zn0O; [1314-13~2]

(2) Sodium hydroxide; NaOH; [1310-~73-2]

(3) Water; H,0; [7732-18-5]

2

ORIGINAL MEASUREMENTS:

Scholder, R.; Hendrich, G. Z. Anorg., Allgem.
Chem. 1939, 241, 76-92.

VARTABLES:

’

Concentration of NaOH at 20°C.

PREPARED BY:
T. P. Dirkse

EXPERIMENTAL VALUES:

Solubility of Zn0 in NaOH solutions at 20°C,

mol NaOH dm—3 mol ZnO dm—3
1.34 0.047
2.84 0.212
6.10 0.834
9.49 1.734

12,72 2,744
14.42 2.535
17.45 1.795

Solid
phase

Duration
of shaking
in days

NaZn(OH)3
"

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Equilibrium was reached isothermally.
Alkali content was determined by dissolving
the sample in H,_SO0, and back-titrating with
NaOH. The zinc“content was determined
gravimetrically as pyrophosphate.

SOURCE AND PURITY OF MATERIALS:

Pure, carbonate-free NaOH was used. The
Zn0 was formed by saturating boiling NaOH
solution with Zn0, cooling, filtering, and
adding crystalline Zn(QH), to the filtrate.
After 12 days the Zn(OH),“had been
transformed to Zn0 and tﬁis was filtered

off and dried over HZSOA'

ESTIMATED ERROR:

No details are given except that the
temperature was controlled to within 0.1°C.

REFERENCES :
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COMPONENTS :
(1) Zinc hydroxide; Zn(OH)z; [20427-58~1]

(2) Sodium hydroxide; NaOH; [1310-73-2]

(3) Water; H,0; [7732-18-5]

2

ORIGINAL MEASUREMENTS:

Scholder, R.; Hendrich, G. Z. Anorg. Allgem.
Chem. 1939, 241, 76-92.

VARIABLES:

Concentration of sodium hydroxide and
temperature.

PREPARED BY:
T. P, Dirkse

EXPERIMENTAL VALUES: g,1.5h114ty of 20(0H), in NaOH solutions at 20°C.

a

duration
-3 _ Solida of shaking
mol NaQH dm mol Zn0 dm phase in days
1.32 0.079 A 69
2.76 0.344 " 69
4.15 0.407 B 161
5.81 0.735 " 192
7.29 1.095 " 190
8.76 1.555 " 154
8.78 3.443 A+ B 1.7
9.45 1.088 B 185
9.80 1.822 " 185
10.11 1.940 " 185
10.67 2.680 c 57
11.04 2.751 B+ C 73
12.24 3.240 B 126
12.80 3.606 B+C 126
13.34 3.071 D 44
14.25 2.576 " 57
15.76 2.115 " 82
16.52 1.944 " 204
17.18 1.863 " 19
17.82 1.778 " 46
18.77 1,716 " 38
19.58 1.685 " 38
20.00 1.475 E 42
20.14 1.425 E+F 32

A= Zn(OH\f B =12n0; C = NaZn(OH)3'3H20; D= NaZn(OH)3; E = NaZZn(OH)A; F = NaOH'HZO.

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Equilibrium was reached isothermally.
Samples were added to H,SO, and back-
titrated with NaOH to determine alkali
content. Zinc content was determined
gravimetrically as the pyrophosphate.

The same methods were used to analyze the
solution and the solid phases.

SOURCE AND PURITY OF MATERIALS:

The NaOH was carbonate-free. Crystalline
Zn(0H), was prepared by dissolving Zn0 in
a hot &aOH solution, cooling this, diluting
it tenfold with water and allowing it to
stand 2 to 3 weeks., During this time the
crystalline Zn(OH)2 precipitated from the
solution.

ESTIMATED ERROR:

The temperature was controlled to within
0.1°C., but no other details are given,

REFERENCES :
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Hydroxide
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COMPONENTS :

(1) Zinc hydroxide; Zn(OH)Z; [20427-58-1]
(2) Sodium hydroxide; NaOH; [1310-73-2]

(3) Water; HZO; [7732-18-5]}

ORIGINAL MEASUREMENTS:

Scholder, R.; Hendrich, G. Z. Anong.
Allgem. Chem. 1939, 241, 76-92.

EXPERIMENTAL RESULTS, contd. ==-—-

a

A

Solubility of Zn(OH)2 in NaOH solutions.

mol NaOH dm

1.32
2,93
4.17
9.30
12.67
13.24
16.48
17.59
20.52
21.94

1.48
4.64
8.05
11.15
15.98
17.84
18.67
18.75
20.84

= Zn(OH),; B = Zn0; D = NaZn(OH) 55 E = Na,Zn(OH),; F = NaOH'H 0’

3

Duration
-3 Solid of shaking
mol Zn0 dm phase in days
temp., 40°C
0.09 A+B 79
0.45 " 79
0.41 B 79
1.81 " 79
3.03 " 79
3.78 D 27
2,61 " 38
2,41 " 38
1.84 D+ E 38
1.33 E+F 10
temp., 100°C.
0.04 B 14
0.42 " 8
1,19 " 7
2.16 " 6
3.91 " 6
4.79 " 4
5.16 " 4
5.49 B+D 5
5.35 D 11

2
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COMPONENTS ORIGINAL MEASUREMENTS:

Soc. 1940, 62, 3285-91,
(2) Sulfur trioxide; SO3; [7446-11-9]
(3) Water; HZO; [7732-18-5]

(1) Zinc oxide; Zn0O; [1314~13-2] Copeland, L. C.; Short, 0. A. J. Am, Chem.

VARIABLES : PREPARED BY:

Concentration of 803 at 25.0°C. T. P, Dirkse

EXPERIMENTAL VALUES:

Equilibrium concentrations in the Zn0-S0

—H20 system at 25°C.

boiled, filtered to remove undissolved 2Zn0,
and cooled to 25°C. The filtrate was
allowed to set for about 4 weeks with
occasional shaking. Zinc content was
determined by titration with K Fe(CN)G. S0
content was determined gravimetrically by
precipitation as BaSOA.

3

3
a a Solid
mass % SO3 mol 803/kg H20 mass% Zn0 mol ZnO/kg HZO phase
1.9 0.25 1.8 0.23 A
4.4 0.60 4.4 0.59 "
8.0 1.19 8.1 1.19 "
10.7 1.70 10.7 1.67 "
13.6 2.33 13.6 2.30 "
14.5 2.55 14.5 2.51 "
17.6 3.39 17.6 3.34 "
18.3 3.61 18.3 3.55 A+ B
2 Calculated by the compiler.
b . R . B = .
A BZn(OH)2 ZnSOa 4H20, B ZnSO4 7H20.
AUXILIARY INFORMATION
METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:
Mixtures of Zn0 and ZnS0, solutions were U. S, P. grade materials were used.

ESTIMATED ERROR:

agreed to within 2 to 3%.

The authors state that duplicate mixtures

REFERENCES:;
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COMPONENTS : ORIGINAL MEASUREMENTS:

(1) Zinc oxide; ZnO; [1314-13-2] Iofa, Z. A.; Mirlina, S. Ya.; Moisiejeva,
N. B. Zhur, Priklad Khim. 1949, 22,

(2) Potassium hydroxide; KOH; [1310-58-3] 983-94.

(3) Water; HZO; [7732-18-5]

VARIABLES: PREPARED BY:
Temperature and KOH concentration. T. Michalowski

EXPERIMENTAL VALUES:

The data are presented almost exclusively in %raphical form. The maximum solubility
at 0°C is 2,81 mol kg~l of Zn0 in 8.1 mol kg~l of KOH. Up to this KOH concentration

the solubility of ZnO increases with increasing KOH concentration and Zn0 is the
equilibrium solid phase. At a KOH concentration of 8.1 mol kg“l the zinc begins to
precipitate as a zincate and the solubility of Zn0 in aqueous KOH then decreases rapidly
with Increasing KOH concentration.

At 30°C the solubility of ZnO also increases with increasing KOH concentration, but
more rapidly than at 0°, so that in a KOH concentration of 7 mol kg~l the Zn0 solubility
at 30°C is almost double that at 0°C.

The authors also describe the various forms of Zn(OH)Z—-a.B,y, and €. The solubility
decreases with increasing stability, with e—Zn(OH)2 being the most stable form.

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS;

Equilibrium was attained isothermally at No information is given.
0, 15 and 30°C in a thermostat.

ESTIMATED ERROR:

No details are given.

REFERENCES :
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COMPONENTS ORIGINAL MEASUREMENTS:
(1) Zinc oxide; Zn0; [1314-13-2] Akselrud, N. V.; Fialkov, Ya. A. Ukrain.

Khim, Zhur. 1950, 16,283-95.
(2) Zinc sulfate; ZnS0,; [7733-02-0]

(3) Water; H20; [7732-18-5]

VARIABLES: PREPARED BY:

Concentration of ZnSO4 at 18.0°C. T. Michalowski

EXPERIMENTAL VALUES:

Composition of equilibrium solutions at 18.0°C.

3

mol Zn(II) dm pH -log K o
0 — 16.705%
0.0154 6.71 16.6620
0.0482 6.51 16,5528
0.0823 6.43 16,4862
0.1520 6.31 16.4601
0.4580 6.04 16.5120
0.9275 5.82 16.6489
1.0257 5.78 16.6797
1.5273 5.60 16.8688
2.2340 5.38 17.1334

2This value was determined by extrapolation of the [Zn(II)] vs -log Kso curve for
the three most dilute solutions to [Zn(II)] = O.

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Zn0 was added to solutions of ZnSO, and the | Reagent grade materials were used. The
mixture was shaken in a thermostat at 18.0°C ZnSO4 was recrystallized twice from water.
until equilibrium was reached. The pH of
the solution was measured potentiometrically
and the Zn content was determined polarograph-
ically or by titration with K4Fe(CN)6.

ESTIMATED ERROR:

Not enough information is given to estimate
this.

REFERENCES :
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COMPONENTS : ORIGINAL MEASUREMENTS:

(1) Zinc hydroxide; Zn(OH)z; [20427-58-1] Arkhipov, M. I.; Pakshver, A. B.;
Podbornova, N. I. Zhur, Priklad. Khim.

(2) Sodium hydroxide; NaOH; [1310-73-2] 1950, 23, 650-6; J. Applied Chem. USSR

W/& thansl. ) 1950, 23, 685-91,
(3) Water; HZO; [7732-18-5]

VARIABLES: PREPARED BY:
Concentration of NaOH at 20°C. T. P. Dirkse

EXPERIMENTAL VALUES:

Solubility of Zn(OH)2 in NaOH solutions at 20°C.

-3 a
g NaOH dm-3 mol NaOH dm-3 a g Zn dm 3 mol Zn(OH)zdm
68.4 1.71 8.0 0.12
132.0 3.30 24.7 0.38
202.0 5.05 45.5 0.70
360.0 9.00 80.4 1.23

2 Calculated by compiler.

The following results were obtained by diluting saturated solutions of Zn(OH)
aqueous NaOH with water until a precipitate began to settle out.

mol NaOH dm-3 mol Zn(OH)2 dm—3
0.180 0.0052
0.355 0.0104
0.610 0.0217
1.120 0.0464
AUXILIARY INFORMATION
METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:
The Zn(OH), was introduced into an amount of] The Zn(OH), was prepared by a procedure
solvent 14 times its weight. The mixture described €arlier (2). No information
was allowed to stand 24 hours at 20°C. Aftef is given about the source of any other
filtration, the filtrate was analyzed for materials.

Zn content by determination with molybdenum
blue (1). In another experiment, saturated
solutions of Zn(OH), in aqueous NaOH were
diluted with water until a precipitate began
to form. The mixture was then allowed to
stand in the dark for 2 days at 20°C. It
was then filtered and the filtrate was
analyzed for zinc and NaOH content. The

method for NaOH analysis is not described. ESTIMATED ERROR:

No details are given.

REFERENCES ;

1. Razumeev, A. Synthetic Fiber Handbook,
State Chem. Press, 1937,

2. Pakshver, A.; Arkhipov, M.; Geller, B.
J. Applied Chem. USSR 1950, 23, 2.

808 V.23-Hs
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COMPONENTS ¢
(1) Zinc hydroxide; Zn(OH)Z; [20427-58-1]
(2) Ammonia; NH,; [7664~41=7]
(3) Water; H20; [7732-18-5]

ORIGINAL MEASUREMENTS:

Arkhipov, M. I.; Pakshver, A. B.;
Podbornova, N. I. Zhur., Priklad. Khim.
1950, 23,650-6; J. Applied Chem. USSR
iEngZ. transl.) 1950, 23, 685-91.

VARIABLES:

Concentration of NH3 at 20°C.

PREPARED BY:

T. P, Dirkse

EXPERIMENTAL VALUES:

Solubility of Zn(OH)2 in aqueous NH

solutions at 20°C.

3 calculated by the compiler,

in aqueous NH3

mol NH3 dm‘3

mol Zn(OH)2 dm”

3
g NH3 dm_3 mol NH3 dmm3 a g Zn dm—3 mol Zn(OH)2 dm"3 a
46,7 2,74 10.6 0.16
82.3 4.83 16.2 0.25
130.5 7.66 19.3 0.30
139.0 8.16 19.3 0.30
188.5 11.07 18.2 0.28
213.0 12,51 18.7 0.29

The following results were obtained by diluting saturated solutions of Zn(OH)2
with water until a precipitate began to settle out.

3

0.256
0.186
0.156
0.100

0.0124
0.0070
0.0040
0.0023

AUXILIARY INFORMATION

METHOD/APPARATUS /PROCEDURE :
The Zn(OH), was introduced into an amount of
solvent 14 times its weight. The mixture
was allowed to stand 24 hours at 20°C.

After filtration, the filtrate was analyzed
for Zn content by determination with
molybdenum blue (1). In another experiment,
saturated solutions of Zn(OH), in aqueous
NH, were diluted with water until a
précipitate began to form, The mixture was
then filtered and the filtrate was analyzed
for Zn and NH, content. The method of
analysis for aH3 is not described.

SOURCE AND PURITY OF MATERIALS:
The Zn(OH), was prepared by a procedure
described €arlier (2). No information
is given about the source or purity of
any other materials.

ESTIMATED ERROR:

No details are given.

REFERENCES :

1. Razumeev, A. Synthetic Fiber Handbook,
State Chem. Press, 1937.

2. Pakshver, A.; Arkhipov, M.; Geller, B.
J. AppLied Chem., USSR 1950, 23, 2.
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COMPONENTS :
(1) Zinc oxide; Zn0; [1314-13-2]

(2) Sodium hydroxide; NaOH; [1310-73-2]

(3) Water; H,0; [7732-18-5]

2

ORIGINAL MEASUREMENTS:

Deshpande, V. V.; Kabadi, M. B, J. Univ.
Bombay 1951, 20A, 28-38.

VARIABLES:

Concentration of NaOH and temperature.

PREPARED BY:
T. P. Dirkse

EXPERIMENTAL VALUES:

2 Calculated by the compiler.

Composition of saturated solutions of Zn0 in aqueous NaOH.,

mass% Zn0 mol ZnO/kg HZOa mass’ Na,0 mol NaOH/kg HZOa
temp., 35°C.
0.192 0.024 3.03 1.04
0.4815 0.063 4.850 1.71
1.413 0.199 10.75 4,12
3.512 0.519 12.82 5.14
4.980 0.765 15.08 6.28
5.920 0.931 15.87 6.76
8.426 1.40 17.88 8.09
9.841 1.73 20.08 9.55
temp., 45°C.
0.202 0.025 2.28 0.779
0.555 0.072 4.505 1.58
2.365 0.344 13.240 5.23
4.627 0.737 18.20 7.86
6.68 1.12 20.04 9.12
8.143 1.42 21.30 10.06
10.07 1.82 22.05 10.83
12,041 2.28 23.14 11.90

AUXILIARY INFORMATION

METHOD/APPARATUS /PROCEDURE:

Equilibrium was reached isothermally by
adding Zn0 to the NaOH solutions and
mechanically shaking the mixtures for 3
hours in a thermostat. Zinc content was
determined by titration with K Fe(CN)
Alkali content was determined éy dissolving
the sample in excess H SO4 and back-
titrating with NHQOH.

SOURCE AND PURITY OF MATERIALS:

Reagent grade materials were used.

ESTIMATED ERROR:

No details are given except that the
temperature was controlled to within 0.1°C.

REFERENCES :
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COMPONENTS ¢
(1) Zinc oxide; Zn0;

[1314-13-2]

(3) Water; HZO; [7732-18-5]

(2) Sodium hydroxide; NaOH; [1310-73-2]

ORIGINAL MEASUREMENTS:

Deshpande, V. V.; Kabadi, 1. B. J. Undv,
Bombay 1951, 20A, 28-38.

mass% Zn0

0.227
0.755
2,561
5.050
7.889
9.530
11.95
14,021

0.1829
0.531
2.009
4,730
8.601
10.580
12.862
16.031

0.1820
0.456
1.600
4,221
8.810
11.348
14.299
18.038

EXPERIMENTAL VALUES, contd.

mol Zn0/kg

0.029
0.099
0.362
0.784
1.30
1.64
2.21
2.68

0.023
0.070
0.283
0.729
1.43
1.86
2.37
3.14

0.023
0.060
0.235
0.663
1.55
2.16
2.89
3.93

a
H20

temp., 55°C.

temp., 65°C.

temp., 75°C.

2 Calculated by the compiler.

Composition of saturated solutions of Zn0 in aqueous HNaOH.

mass Na,0 mol NaOH/kg HZOa

3.46 1.20
5,57 1.98
10.12 3.89
15,34 6,42
17.31 7.71
19.07 8.90
21.50 10,77
21.80 11.30

3.022 1.04

6.39 2.29
10.80 4.13
15.52 6,49
17.54 7.92
19.58 9.35
20.50 10.25
21,32 11.34
3.98 1.38
6.89 2,48
14.90 5.95
17.55 7.48
21,538 10.31
24,123 12.46
25,089 13.80
25.556 15.10
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COMPONENTS :
(1) Zinc hydroxide; Zn(OH)Z; [20427-58~1]
(2) Sodium hydroxide; NaOH; [1310-73-2]

(3) Water; H,03 [7732-18-5]

ORIGINAL MEASUREMENTS:

Deshpande, V. V.; Kabadi, M. B, J. Untv.
Bombay 1951, 204, 28-38.

VARIABLES:
Method of preparation of Zn(OH)Z, concen-
tration of NaOH, and temperature.

PREPARED BY:

T. P. Dirkse

EXPERIMENTAL VALUES:

Composition of saturated solutions of

crystalline Zn(OH)2 (prep. "a")

in aqueous NaOH.

mass?% Zn0 mol ZnO/kg HZOa mass% Na,0 mol NaOH/kg Hzoa
temp. 35°C

0.410 0.052 3.00 1.00
1.521 0.199 4,501 1.55

3.390 0.478 9.410 3.48

5,512 0.745 13.55 5.40

9.123 1.51 16.540 7.18
11.510 1.98 17.22 7.79
14,341 2.74 21.462 10.79
16,815 3.44 23,120 12.42

temp. 45°C

0.5620 0.071 2.74 0.914

1.780 0.233 4.390 1.51

5.002 0.748 12.801 5.02

7.988 1.30 16.23 6.95
12.33 2.18 18.04 8.36
15.510 2.91 19.120 9.44
18.39 3.64 19.64 10.22
22,110 4.88 22,215 12.87

2calculated by the compiler.
AUXILIARY INFORMATION

METHOD/APPARATUS /PROCEDURE :

Equilibrium was reached isothermally by
adding Zn(OH), to the NaOH solutions and
mechanically Shaking the mixtures for 3
hours in a thermostat. Zinc content was
determined by titration with K,Fe(CN) .
Alkali content was determined by dissolving
the sample in excess HZSO4 and back-titrating
with NHAOH.

SOURCE AND PURITY OF MATERIALS:

Reagent grade materials were used. Zn(OH)2
was prepared two ways: (a) adding the cal-
culated amount of NH,OH to aqueous ZnSO,,
filtering, washing the precipitate, redis-
solving it in excess NH,OH, and allowing the
NH., to evaporate; (b) déssolving Zn0 in
aqiieous NaOH with heating, cooling, filter-
ing, and diluting the filtrate with water.

ESTIMATED ERROR:

No indication is given of the precision of
any of the procedures except that the temp-
erature was controlled to within 0.1°C.
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COMPONENTS ORIGINAL MEASUREMENTS

(2) Sodium hydroxide; NaOll; [1310-73-2]

(3) Water; HZO; [7732-18-5]

(1) Zinc hydroxide; Zn(OH),; [20427-58-1] Deshpande, V. V.; Kabadi, M. B. J. Univ.
Bombay 1951, 204, 28-38.

EXPERIMENTAL VALUES, contd.

Composition of saturated solutions of
crystalline Zn(OII)2 (prep. "a") in aqueous NaOH.

3calculated by the compiler

mass? Znb mol ZnO/kg Hzoa mass% Na,0 mol NaOH/kg H20a
temp. 55°C
0.709 0.091 3.64 1.23
1.94 0.125 5.34 1.86
5.825 0.360 10,930 4,24
8.77 1.40 14,03 5.86
13.44 2,32 15,30 6.93
16,92 3.14 16.89 8.23
19.83 3.94 18.34 9.57
23.00 4,95 19,90 11.24
temp. 65°C
0.545 0.069 2,817 0.940
1.423 0.190 6,44 2.25
4,903 0.724 11.90 4,61
8.580 1.37 14,54 6.09
13.385 2.29 14.68 6.58
16,958 3.20 18.03 8.95
20,21 4.07 18.80 9.94
23,61 5.11 19.65 11.17
temp. 75°C
0.445 0,057 2,90 0.968
1.298 0.174 7.10 2,50
3.939 0.599 15.29 6.11
7.804 1.29 17.70 7.66
14.134 2,58 18.63 8,94
17,018 3.34 20.30 10.45
21.256 4,53 21,056 11.77
24,38 5.58 21.90 13.15
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COMPONENTS ¢ ORIGINAL MEASUREMENTS:

(1) Zinc hydroxide; Zn(OH)Z; [20427~58-1] Deshpande, V. V.; Kabadi, !U. B. J. Univ.
Bombay 1951, 20A, 28-38.

(2) Sodium hydroxide; NaOH [1310-73-2]

(3) Water; H,0; [7732-18-5]

2

EXPERIMENTAL VALUES, contd.

Composition of saturated solutions of
Zn(OH)2 (prep. "b") 1in aqueous NaOH.

mass?% Zn0 mol ZnO/kg HZOa massy NaZO mol NaOH/kg H20a

temp., 35°C.

0.398 0.052 5.132 1.75
1.002 0.134 7.090 2.49
2,960 0.417 9.838 3.64
4,836 0.717 12.34 b 4.81
7.693 1.24 11.110 4.70
9,950 1.71 18.62 8.41
12,516 2,33 21,38 10,43
14,010 2,74 23,080 11,83
temp., 45°C.
0.5204 0,066 2,738 0.913
1.380 - 0.179 4.44 1.51
4,101 0.582 12,28 4,57
6.592 1.05 16.63 6.99
10.111 1.73 18,241 8.21
13.860 2,58 20,03 9.77
15.941 3.08 20.56 10.44
20.292 4.52 24,57 14.37
temp.,, 55°C.
0,603 0.077 3.35 1.13
1.510 0.199 5.46 1.89
4.391 0.640 11.38 4,36
7.45 1.18 14.95 6.21
11.423 1.92 15,59 6.89
15.235 2.80 18.02 8.71
18.490 3.60 18.50 9.47
21,950 4,61 19.591 10.81
temp., 65°C.
0.5310 0.068 2,93 0.979
0.9481 0.125 6,164 2,14
4.112c 0.613 13.500 5.29
2,102 0.340 17.00 7.23
12,530 2,22 18.136 8.44
16.660 3,21 19.60 9,92
19.511 4,03 20.99 11.38
22,800 4,69 21.43 11,57
temp.,, 75°C.
0.355 0.045 3.156 1.06
0.832 0.110 6,513 2,27
3.154 0.483 16.60 6.67
6.555 1.26 19.30 9.71
13,186 2.47 21.20 10.43
16.710 3.38 22,50 11.94
20,310 4,41 23.05 13.13
23,341 5.44 23.92 14.63

2 Calculated by the compiler.

This appears to be an error, From the context of the