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PREFACE

During the years which have elapsed since Professor Arthur M.
Comey’s admirable ‘“Dictionary of Chemical Solubilities” went
to press (March, 1894), the literature upon solubilities has grown
to such an extent that it has appeared desirable to make a new
compilation of it. Soon after beginning work upon this volume the
author realized that it would not be possible to prepare a com-
pilation of solubility results which would fulfill completely the
various requirements of theoretical, technical, analytical, and
other classes of chemists, and he has therefore endeavored to meet
some of the needs of all chemists rather than provide information
especially arranged for any particular class.

The following features have been considered of chief impor-
tance in preparing the present compilation: completeness of the
data, reliability of the determinations, uniformity in expression
of results, convenience of arrangement of material, and the index-
ing of the cross-references to tables.

The material has been collected almost entirely from the origi-
nal sources, and not from text-books or works of reference.
The plan followed has been to search diligently the tables of con-
tents or indices of twenty-five of the principal chemical journals
issued since 1875, and to consult all articles in these as well as in
other journals to which references could be obtained. In this
connection, however, it should be stated that indexed references
to work on solubility usually appear under the name of the sub-
stance employed, and not under the heading ‘‘solubility.” Fur-
thermore, solubility determinations are often incidental to other
investigations, and consequently are not indicated in the title
of the article or included in the index of the journal. Consid-
ering these difficulties there can be little hope of making such
a compilation complete in every detail, and in the present case
the best that can be said is that an earnest effort has been made
to omit nothing of importance. This has been done not only
for the author’s personal satisfaction in perfecting the work,
but also to give the reader a reasonable assurance that the ab-
sence from these pages of results upon & particular substance is
good evidence that such determinations of satisfactory reliability

iii :
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PREFACE

are not readily obtainable from the usually accessible chemical
journals.

Although at the time Professor Comey compiled his book it
appeared inadvisable to attempt, in the majority of cases, to
select the most reliable determinations of the solubility of the
same substance reported by different investigators, the present
author believes that this can now be done with advantage. The
selections have been made in all cases by calculating the avail-
able determinations to a common basis and drawing curves
through the points plotted on cross-section paper. A comparison
of the curves, together with a study of the details of the methods
" by which the determinations were made in the several cases, has
usually furnished clear evidence for a reliable selection. For
some substances, however, this plan could not be followed, and
it has therefore been necessary to present two or more sets of
disagreeing results.

In many instances the calculations and study necessary to
ascertain the most reliable figures have required much labor,
and perhaps in some cases the author has not succeeded in
selecting the ones nearest the truth; but it is believed that the
economy of space required to present the material, and the saving
of the time of the reader in making the necessary selections him-
self, will far overbalance the disadvantage resulting from the
accident2l inaccuracies introduced through extended computa-
tions.

An additional advantage resulting from the recalculation of
different determinations to a4 common basis is the increased
uniformity in the expression of results throughout the volume.
On this account it has been possible to give the solubility of most
substances for regular intervals of temperature and in terms of
weight of dissolved substance per given weight of solvent or of
solution.

Quantitative results alone have been included in this com-
pilation, since it is assumed that qualitative determinations, if
desired, can be readily made by simple tests in the laboratory,
and therefore the effort necessary to collect such observations
from the literature is out of proportion to the value of the inform-
ation obtained.

In regard to the names and formulas of the compounds in-
cluded, the author wishes to say that they are, for the most part,
given as found in the original papers from which they were taken;
and in some cases a lack of uniformity in the manner of their

3 iv



PREFACE

expression will be noted. This is especially true of the molecules
of water of crystallization in the formulas given in connection
with the guide names placed in heavy type at the head of the
tables for all substances considered. As is well known, many
compounds, besides gaining or losing water in air, also crystal-
lize with different numbers of molecules of water even at the
ordinary temperature, and it was therefore thought best to include
such information at the proper place in the tables under the
heading ‘“Solid Phase’ rather than to select in doubtful cases
the number of molecules of water which the particular substance
was considered to carry under ordinary conditions.

Although the arrangement of the material is alphabetical accord-
ing to the customary English names, an index has been added
which also provides for those cases where there appears a doubt
as to which name is preferable, and furnishes cross-references to
those tables which contain results upon more than one substance.

A glance through the pages of this book will show the incom-
pleteness of the data for many of the most common chemical
compounds. Furthermore many of the results given are of
doubtful accuracy, although the best available. It is hoped,
therefore, that a realization of the present incomplete state of our
information concerning solubilities as evidenced in these pages
will stimulate investigations of many of those substances which
have hitherto been studied incompletely or not at ail.

This volume went to press January ist, 1go7, and the subject
matter is brought up to November, 1906.

In conclusion, the author begs all indulgence for errors and
omissions, and will thank any one for calling them to his attention
or making suggestions such as would improve a possible future
edition of this ‘““Handbook.”

A S.

WasHiNGTON, D.C., Feb. 22, 1907.
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des Sciences, Paris.
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Mon. Sci. Le Moniteur Scientifique, Paris.

Mulder. Scheikundige Verhandelingen en Onderzoekingen, Vol. %(/' Pto3s
Bijdragen tot de Geschiedenis van Het Scheikungig Gebonden Water by
G. J. Mulder, Rotterdam, 1864.

Pharm. J. Pharmaceutical Journal and Transactions, London.

Phil. Mag. The Philosophical Magazine, London.

Physic. Rev., Physical Review, Cornell.

Pogg. Ann. Annalen der Physik und Chemie, edited by Poggendorf. See
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Proc. Am. Acad. Proceedings of the American Academy of Arts and
Sciences, Boston.

Proc. Roy. Soc. Proceedings of the Royal Society of London.

Rec, trav. chim. Recueil des travaux chimiques des Pays-Bas, Leiden.

Sitzber. Akad. Wiss. Berlin. Sitzungsberichte der kéniglichen preussischen
Akademie der Wissenschaften zu Berlin.
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%;llzxaftlichen classe der kaiserlichen Akademie der Wissenschaften zu
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€ 0 0 ACENAPHTHENE
ACENAPHTHENE C.H,,

SOLUBILITY IN SEVERAL ORGANIC SOLVENTS.
(Speyers— Am. J. Sci. [4] 14, 204, 1902.)

Note. —In the original paper the results are given in terms of gram
molecules of acenaphthene, acetamide, acetanilide, etc., per 100 gram
molecules of solvent, at temperatures which varied with each solvent and
with each weighing of the solutions. The tabulated results here given
were obtained by recalculating and reading the figures from curves plotted
on cross section paper.

In Methyl Alcohol. In Ethyl Alcohol. In Propyl Alcohol.
te (o @®)* e)* (a) ®) (©) (@) @) ©
o 81.33 1.80 0.39 8r.1 7 58) =193 57 82.3 2.26 0.88
10 8.40 1.70 0.38 80.3 2.8 o. 8:.8 2.40 1.00
20 79.60 2.25 0.48 79.6 450l BT 2o 81.4 3.40 1.35
30 79.00 3.50 ©0.72 79.I 5.6 1.70 80.9 4.75 1.90
40 78.45 6.00 1.20 78.% 8.4 2.60 8.6 7.t0o 2.90
50! |\ 78hmssioteol FT. 77 7RB8ER 1328 Satgo B8oL 7t 1.0/l 440
6o 78.30 11.70 2.35 79.4 23.2 7.00 81.5 19.60 8.20
70 78.60 14.30 2.90 80.75 40.5 12.50 83.9 37.00 16.20
In Chloroform. In Toluene.
t°. (a) ®) ©) (@) ®) (c)
o 143.8 16.4 12.7 g9o.7 13.18 7.9
10 I40.1 20.6 16.0 90.8 18.0 10.7
20 136.3 27.0 I19.5 91.0 24.5 14.§
30 132.4 34.0 25.0 91.8 33.5 20.5
40 128.0 42.5 32.0 92.7 47.0 28.0
50 123.4 §5I.5 40.0 94.0 60.5 35.7
60 119.3 62.5 350.0 95-5 74.0 43-5
70 5 b 5 5% oo 97-2 89.0 52.5

ACETAMIDE CH,CO.NH,.
SoLUBILITY IN WATER AND IN ALCOHOL.

(Speyers.)
In Water. In Ethyl Alcohol.
te. @ ®_ © @ ® @
o 105.5 70.8 29.6 85.62 17.3 18.3
10 104.9 81.0 34.0 8.2 24.0 26.0
20 104.3 97-5 40.8 87.3 31.5 33.8
30 103.7 II4.0 47.7 88.8 40.5 43.0
40 103.0 133.0 55-5 90.7 50.0 53-5
50 102.3 154.0 64.0 93.0 61.0 64.5
6o 101.6 177.5 74-0 95.5 72.0 76.5

ACETANILIDE C.H,NH.COCH,.
100 grams H,O dissolve o.55 gram at 25°, and 5.55 grams at b. pt.

' (a) Weight of 100 cc. solution in grams. * (3) Grams dissolved substance per 100 grams soivent.
(¢) Gram molecules of dissolved substance pe- 1o¢ gram molecules of solvent.



AOETANILIDE - - - 3

SOLUBILITY OF ACETANILIDE IN ORGANIC SOLVENTS.

(Speyers.)
In Methy! Alcohol. In Ethyl Alcohol. In Chloroform.
te. (@ ® ©) (a) ®) () [®) ©®) ©
o 86.0 227 : 84.2 14.7 150.3 3.66 3.24

5.
10 86.4 30.0 84.4 200 6.

5-4

7-0 147.5 7.80 7.00
20 87.5 410 9.8 85.0 27.0 9.

3-2

8.0

144.0 12.00 10.50
139.8 17.0 15.0
135-4 23.0 20.4
131.4 31.0 27.6
127.2 41.0 36.0

30 &' 8920 Sc ORI 86.0 36.0 12.
40 9r1.1 75.5 18. 87.4 49.0 16.
50 3.2 107.0 2§5.2 89.5 65.0 22.
6o 95.7 145.0 34.0 92.0 87.0 30.

OO0 NMNDO QO

SOLUBILITY IN MIiXTURES OF ETHYL ALCOHOL AND WATER AT 25°
(Holleman and Antusch — Rec. trav. chim 13, 203, 1804.)

Vol. % Gms. CgHoNO per Vol. %  Gms. CgHgNO per

Alcokiol, 100 Gms. Salvent, SP- G- Alcohol. 100 Gms. Solvent. SP- G-
100 32.93 0.8512 55 13.13  ©.9335
95 36.65  ©0.8737 50 9-74  ©0.9396
93 38.04 0.8813 45 7-25 ©.9449
90 38.20 0.8896 40 5.10  0.9508
87 37-80  0.8959 35 3-58  0.9567
85 36.83  0.8996 31 2.56 0.9617
8o 33.62 0.9072 25 1.73 0.9683
75 29.25  ©0.9133 20 1.30 0.9736
70 24.73  0.918;5 15 1.o3  ©.9795
65 20.42 ©0.9185 10 0.94 0.9845
6o 16.51 0.9287 o 0.-54  0.9970

ACETIC ACID CH,COOH.

SoLuBILITY IN WATER.
(Dahms — Ann. Phys. [4] 60, 122, '97.)

g0, Gms. CH;COOH per Solid ¢go. Gms. CH3;COOH per Solid

* 100 Gms. Solution. Phase. ° 100 Gms. Solution. Phase.
-5 15.1 Ice —20 66.3 CH,COOH
—1I0 28.2 «“ - —1I0 76.7 “
_IS 39.5 L3 J - 0 87.0 «
—20 49.5 “- +10 90.8 “
—25 57.0 i 16.5 100.0 tr. pt. “

—26.6 8.9 Ice + CH,COOH

DISTRIBUTION OF ACETIC ACID BETWEEN:

Water and Amyl Alcohol at 20° Water and Benzene at 25°.
(Herz and Fischer — Ber. 37, 4747, '04) (H. and F.— Ber. 38, 1140, ’05.)
Gms. CH;COOH G. M. CH;COOH Gms. CH;COOH G. M. CH;COOH
per 100 cc. per 100 cc. per 100 cC. per 100 cc.

H20  Alcoholic H;0 Alcoholic H,0 CeHe H0 CoHg

Layer. Layer. Layer. Layer. Layer. Layer. Layer. Layer.
I 0.923 0.0 0.0095 5 ©0.I30 0.05 0.00I4
2 1.847 0.03 o0.0280 Io 0.417 0.I0 0.0003
3  2.741 0.05 ©0.0460 20 i.5% 0.20 0.0030
4 3.694 0.07 o0.0045 30:4 '3to3 0.30 ©0.0290
5 4.587 0.09 ©0.0830 40 4.95 0.50 ©0.05I
6 5.475 0.I1  ©0.I0IO0 0% 0.70 ©0.090
7 6.434 0.13 ©0.1190
8 7.328 35 P
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ACETIO ACID

DISTRIBUTION OF ACETIC ACID BETWEEN WATER AND BENZENE.
(Waddell — J. Phys. Ch. 2, 237, 1808.)
Results in terms of grams per 100 grams solution.

te.

25
25
25
25
25
a5
25
35
35
35
35
35

Upper Layer.

CH3COOH. CgHg. H0.
0.46 99.52 o0.02
3.10 96.75 o.1%
SH20% S1045 554 2025
8.7 90.88 o0.42
16.3 82.91 o0.79
30.5  67.37 2.13
52.5 39.60 7.60
I.2 08.68 o0.08
57 93-97 ©-33
9.0 90.42 o0.58
45.0 49.00 6.0
52.2 39-4 8.4

Lower Layer.
CH:COOH. CeHs. H:0.
9-4 o0.18 9o0.42
285 2 OGN TRl 20
37-7 0.84 61.46
48.3 1.82 49.88
61.4 6.1 32.5
66.0 13.8 20.2
52.8 39.6 7.6
16.4 o0.62 89.98
36.8 1.42 62.78
49.0 2.10 48.90
61.3 25.5 13.2
52.2 39.4 8.4

DISTRIBUTION OF ACETIC ACID BETWEEN WATER AND CHLOROFORM:

At Room Temperature.
(Wright, Thomson and Leon — Proc. Roy.

. 49, 185, 1891.)

At 25°.
(Herzand Lewy; Rothmund and Wilsmore.)

Results in parts per 100 parts of solution. Gms. CHsCOOH G.M. CH;COOH
Upper Layer. wer Layer. per 100 cc. per 100 cC.
CHiCOOH. CHCh. H;0. CHCOOH.CHCh H0. HO  GHC, MO — CHClL
o 0.84 99.16 o 99.0I 0.99 2 0.089 ©0.05 0©0.0032
6.46 o0.92 92.62 1.04 98.24 o0.72 4 0.313 0.075 0.0062
17.69 o0.79 81.52 3.83 04.98 1.19 6 0.596 ©0.I00 0.0I00
25.10  .L.2T, 173/.69, = 6.77 9r-85 i1.38 8 0.974 ©0.150 0.0198
33.71  2.97 63.32 11.05 87.82 1.13 10 1.430 ©0.175 o0.02060
44.12  7.30 48.58 17.72 80.00 2.28 12 1.982 0.200 0.0325
§50.18 15.II 34.7I 25.75 70.I3 4.12 20 5.10 0.30 0.070
30 10.2 0.50 ©.170
40 15.3 0.70 0.275§
50 21.9 0.80 0.335
52.3 39-54 ©.87 0.659

The figures in the table for 25° were read from the curve plotted
from the results of H. and L., Z. electro. Ch. 11, 818, 1903, and of R.
and W., Z. phys. Ch. 40, 623, 1902.

The influence of electrolytes upon the distribution of acetic acid
between the aqueous and chloroform layers was investigated by
Rothmund and Wilsmore, and the following results expressed in gram
molecules per liter at 25° were obtained:

Iyte.
Hol

HNO,

Conc. of Conc.of CHiCOOH Conc.*
Electro- Electrolyte i C

m
CHCl3
yer.

0.0907
0.2435
0.0938
0.2902
0.0927
Re25 377!
0.0981
0.2486

Aq.
Layer.
0.876
1.538
0.813
1.586
0.936
1.694
0.965
1.631

Hy0
Layer.

0.946
1.680
0.966
1.858
0.958
1.720

Conc. of Conc. CHzCOOH__ Conc.*

H3COOH  Electro- Electrolyte in CH3COOH
Iyte. Aq. Aq. CHCl, H:0

Layer. Layer. Layer. Layer.

3 H,SO, o.514 1.099 0.1315 1.168

& 1.029 I.555 ©0.2714 1.787

NHNO,; 1.0 1.136 0.1313 1.168

oy 1.0 1.99I 0.3481 2.053

LiNO; 1.0 0.892 0.1005 T1.000

i 1.0 1.513 0.2581 1.737

0.988
1.702

* Calculated from table above.



ACETIC ACID 4

Di1sTRIBUTION OF ACETIC ACID AT 25° BETWEEN:

Water and Carbon Bisulphide. Water and Carbon Tetrachloride,
(Herz and Lewy.) (Herz and Lewy.)

Gms. CHi«COOH  G. M. CH;COOH Gms. CH;COOH  G. M. CH;COOH
per 100 ccC. per 100 cc. Per 100 cc. Per 100 cc.
Toe, i Raye Site Laverl ¢ By . 12w
65 2.64 1.1 0.45 30 1.8 0.5 0.03

70 3.0 I.2 0.5§ 40 3.0 0.7 ©0.05§
75 3-3 1.2 0.8 50 4.8 0.9 0.095
8 5.4 1.35 0.97 6o 5.8 1.1 o©0.I§§
8 6.4 1.4 1.3 ORI O 1.2 0.235

76.2  25.2 1.27 0.420
DisTRIBUTION OF ACETIC ACID AT 25° BETWEEN:
Water and Bromoform. Water and Toluene.

(H. and L.— Z. electro. Ch. 11, 818, ’05.) (H. and F.— Ber. 38, 1140, '05.)
Gms. CHCOOH  G. M. CH;COOH Gms. CHsCOOH  G. M. CH;COOH
per 100 cc. per 100 cc. per 100 cc. per 100 cc.

AR Tore Tty gl AL
20 TEol3 0.4 ©0.035 5 0.119 0.1 0.0025
30 3.0 0.6 o.o70 10 0.328 ©.2 0.0075
40 4.8 0.8 o.120 20 I1.132 0.4 o0.0260
50 758 I.0 0.20 30 2.2065 0.6 o0.0530
6o 12.0 1.1 0.28 40 3.725 0.8 o0.090
65 15.6 I.I5 ©-395 50 5.841 1.0 0.140
70 27.0 6o 8.344 5

DiISTRIBUTION OF ACETIC ACID AT 25° BETWEEN:

Water and o or p Xylene. Water and m Xylene.
(Herz and Fischer.) (Herz and Fischer.)
Gms. CH,COOH  G. M. CH;COOH Gms. CH;COOH  G. M. CH;COOH
per 100 cc. per 100 cc. per 100 cc. per 100 cc.
o or p oor p m m
e oo L e Tojer Jpime e Jlee
3 0.24 0.1 ©0.004 5 0.06 0.1 0.00I§
10 0.48 0.2 0.0I0 Io 0.30 0.2 0.007
20 1.13 0.4 ©0.025 20 ©0.95 0.4 ©0.022
30 2.1§ 0.6 0.047 30 1.9% 0.6 o0.042
40 3-40 0.8 o©0.079 40 3.04 0.8 0.072
50 5.10 I.o o0.I22 50 4.65 1.0 0.III
6o 7.27 Ti52'¥ %0230, 6o 6.63 1.2
70 12.52

Note. — The distribution results as presented in

the original

papers to which references are given in the above tables, are reported

in millimolecules per 1o cc. portions of each layer in the

several cases.

To obtain the figures given in the above tables, the original results be-
fore and after calculating to gram quantities were plotted on cross-
section paper, and from the curves thus obtained, readings for regular
intervals of concentration of acetic acid in the aqueous layer were

selected.



5 Chlor ACETIC ACID

Chlor ACETIC ACID CH,CICOOH.

DiSTRIBUTION OF CHLORACETIC ACID BETWEEN:
(Herz and Fischer.)

Water and Benzene at 25°. Water and Toluene at 25°.
Gms. CH:CICOOH  G. M. CH,CICOOH Gms. CHCICOOH G. M. CH,CICOOH
per 100 CC. per 100 cc. per 100 cc. per 100 cc.
e the e O O W 00 €5
o.25% 8.69 0.0025 0.090 o.1¥ 5.22  0.00I 0.05§
0.5 15.59 ©.005 O0.I5§ 0.5 20.3I 0.005 0.20
1.0 27.87 o.olo o0.28 1.0 34.87 0.010 0.36
I.5 4I.10 ©0.0I5 ©0.4I§ 1.5 49.14 0.0I§ 0.50
2.0 52.90 ©.02 0.54 2.0 60.46 0.02 0.62
3.0 ©68.01 ©.03 0.70 3.0 72.28 0.03 0.77
4.0 76.52 0.04 0.79 4.0 81.72 c.04 0.85

5.0 86.94 0.0§ ©0.90

Di1STRIBUTION OF CHLORACETIC ACID BETWEEN:
(Herz and Lewy.)

Water and Chloroform at 25°. Water and Bromoform at 25°.
Gms. CH,CICOOH  G. M. CH,CICOOH Gms. CH,CICOOH  G. M. CH,CICOOH
. Per 100 CC. perﬁo cc. per 100 cC. per 100 CC.
H.0 CHCl3 H0 CHCl3 #,0 CHBr3 H,0 CHBrs
Layer.  Layer. Layer. Layer. Layer.  Layer.. Layer. Layer.
5¥ 0.283 ©0.05 0.0025 40* 0.850 ©0.45 o©.o1I
10 0.614 o0.10 o0.0060 50 1.889 0.50 ©0.0165
20 I1.088 0.20 ©0.0I3§ 6o 2.994 0.60 0.028
40 2.948 0.40 ©0.029 70 4.241 0.70 0.040
50 3.684 o0.60 o0.045 8o 5.620 0.80 0.053
6o 4.440 o.70 o0.061 go 7.560 0.g0 0.067
70 7.086 0.75 0.077 91.6 11.340 0.97 o©.120
DisTRIBUTION OF CHLORACETIC ACID BETWEEN:
(Herz and Lewy.)
Water and Carbon Bisulphide Water and Carbon Tetra-
at 25°. chloride at 25°.
Gms. CHXICOOH  G. M. CH,CICOOH Gms. CH:.CICOOH  G. M. CH,CICOOH
per 100 cc. per 100 cc. per 100 cC. per 100 ccC.
ol A S R S R
6o* 0.426 0.6  o0.0042 g9o* I.417 0.95 ©0.0150
8o 0.691 0.8 0.007 95 2.03I 1.00 0.0I0§
90 0.803 0 0.009 100 2.645 I.0§ 0©0.0270
100 1.040 1.05 ©.0I0§ 105 4.26 I.I0 0.0415
10§ 1.464 I.10 0©0.0I§ 106.7 5.19 1.13 0.0550
106.7 1.8g0 I.13 0©0.020

® See Note, page 4.



Chlor ACETIC ACIDS 6

SOLUBILITY OF MONOCHLOR, DICHLOR, AND OF TRICHLORACETIC ESTER
IN AQUEOUS ALCOHOL AT RooM TEMPERATURE.
(Bancroft — Phys. Rev. 3, 193, 1895-96, from results of Pfcificr, Z. physik. chem. 9, 469, %92.)

g RO e T
Mixtures. CH.CICOOC;Hs. CHCI,.COOC:H; CCl,CO0CH.
3 I.32 0.90 0.65 9
6 4.01 2.45% 1.80
9 7-30 4.33 3.02
12 10.78 6.60 4.50
15 16.16 9.20 6.50
18 22.16 TR 5.8
21 28.74 4 301

o ACETNAPHTHALIDE C,HONH(C,H,).

SoLuBILITY IN MIXTURES OF ALCOHOL AND WATER AT 235°
(Holleman and Antusch — Rec. trav. chim. 13, 289, 1804.)

Gms. per Gms. per
Avorl. g Gms. By On Ao, xo Gms.  SHELS
100 4.02 0.7916 65 1.78 0.8977
05 4.31 o.8150 6o I.44 0.9091I
90 4.11 0.8344 55 I1.02 0.920I
8s 3.69 0.8485 SOME Oz T 0.9290
8o 3.18 0.8624 35 0.25 0.9537
75 2872 0.8761 20 0.09 0.9717
70 2.31 0.8798 10 0.04 0.9841

ACETONE (CH,),CO.
SOLUBILITY OF ACETONE AT 25° IN AQUEOUS SOLUTIONS OF:

Electrolytes. Non-Electrolytes.
(Bell — J. Phys. Ch. 0, 544, 1005; Linebarger — Am. Ch. J. 14, 380, 1802.)
Gms. Electro- Gms. (CHy)2CO per 100 Gms. Gms. Non- Gms. (CH3)2CO per 100 Gms
1yte per Solvent in So utions of : Electrolyte Solvent i n Solutlons of:
100 Gms. Aq. per 100 Gms.
Solution.  KzCO3 NazCOs (NTLD:008 Mgcoa Ra. Solution. CyoHs*  Anethol* (CeHCO.
I.25 83.5 5 92.5 I03.0 Q0.0
2.50 51 o 110.0 65.0 10 117.0 123.0 1I08.§
5.co 65.0 38.0 73.5 470 20 137.0 144.5 126.0
75 46.5 27.5 57.0 38.0 30 148.5 155.0 133.0
10.0 34-5 10.5 44.5 29.0 40 155.5 162.0 136.0
12.5 25.5 I4.0 35.0 50 159.5 166.0 135.5
15.0 18.0 9.0 28.0 6o 160.2 165.0 13I.§
20.0 8% STl 2R e TORBSTES o 15801 12RO
25.0 Kyt ilas 8o sels - TRBS
30.0 i O ins D 90 82.0

* Anethol = p Propenylanisol CHi.CH: CH[4]JCeHOCH3. Naphthalene results at 35°,

Norte. — The original results were recalculated and plotted on cross-
section paper. From the curves so obtained the above table was
constructed. See also Note, page 7.
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ACETONE

SOLUBILITY OF ACETONE IN AQUEOUS SOLUTIONS OF CARBOHYDRATES.
(Krug and McElroy — J. Anal. Ch. 6, 184, '92; Bell — J. Phys. Ch. 9, 547, '05.)

Per cent
Sugar.
10
20
30
35
40
45
50
55
6o
65
70

In Aqueous Solutions of Cane Sugar.

Gms. (CH3)2CO per 100 GEIS. Sugar Solution at:

fxs". 20°. 25°. 30°. 5% 40"‘.
597.2 581.8 574.8
272.5 250.0 251.8
172.4 150.0 150.6
110
96.4 92.8 89.8 s 8s
71.9 68.8 65.7 25 62
50.8 48.1 45.9 o 42
35.8 33-8 32.5 5% o 29
25.2 24.2 23.4 0
18.3 970l 17.0
13.2 12.8 128

In Aqueous Dextrose Solutions.
Gms. (CHSa)zCO per 100 Gms.

Per
cent
Dextrose.
I0
20
30
40
50

olvent at:

ST

25°. 355

736.7 747-9 761.5
255.3 247.7 240.8
157.5 149.8 142.5

8.9 79.6

74.0

RONZ NI 3 ORI TE2

In Aqueous Maltose Solutions.

Per
cent

Maltose.

10
20
30
40
50

Gms. (CH;)zCO per 100 Gms.

Solvent at:

0

D 25°. 352
353-6 348.1 342.0
185.4 181.2 176.9
119.9 116.0 I12.4

78.4 747 705

46.2 42.9 39.8

Norte. — The above determinations were made by adding successive
small quantities of acetone to mixtures of known amounts of water
and the carbohydrate, and noting the point at which a clouding due
to the separation of a second phase occurred. This method was also
used for the solubility of acetone in the aqueous electrolyte solutions

(see previous page).

In the case of the aqueous non-electrolyte

solutions, however, successive small amounts of water were added to
mixtures of known amounts of acetone and the non-electrolyte.

DISTRIBUTION OF ACETONE BETWEEN WATER AND BENZENE AT 25°
(Herz and Fischer — Ber. 38, 1142, '05.)

Gms. (CH3)2CO per 100 cc.

Aq. CeH.
Layer. Laye:.
* 1.20
5 4.17
1o 10.15
15 15.59
20 22.50

G. M. (CHa)zCO per 100 CC.

Aq. CeHs
Layer. Layer.
0.025% 0.025
©.0§ 0.047
0.I10 0.975
0.15 0.150
0.20 0.21§
0.25 0.27§

*. See Note, page 4.



ACET-PHENETIDINE 8
ACET-PHENETIDINE p (PHENACETINE) C,H,(OC,H;)NHCH,CO.

SoLuBILITY IN WATER, ALCOHOL, ETC.

(U.S.P)
Gms. QH;(OC&I;)NIES:H:CO per 100 Gms.
to. “H:0. CH;OH. (CH3):0. CHCl,.
25 0.108 8.33 1.59 5.00
b. pt. 1.43 50.0

ACET-TOLUIDE p CH,.C.HNH.C,H,O.

SOLUBILITY IN MIXTURES OF ALCOHOL AND WATER AT 25°
(Holleman and Antusch — Rec. trav. chim. 13, 288, ’04.)

Vol. Gms. per Sp. fGr. Vol. Gms. per Sp.o?r.

Alcohol. xgglgﬁf. Soltft.ions. Alcohol. xgg]ng. Solutions.
100 10.18 0.8074 50 1.92 0.9306
95 10.79 0.8276 45 1.41 0.9380
9o 10.62 0.8440 40 0.96  0.9460
8s 9.62 0.8576 35 0.66 0.9544
8o 8.43 0.8685 25 O3 0.9668
75 7.04  0.8803 ZONEMON2E 0.9725
70 5.81 0-89o4 15 0.16 o0.9780
65 4-39 0.9o21 5 0.13 0.9903
6o 3-59 o0.9115 o o.12 ©.9979

55 2.69 0.9207

ACETYLENE C,H,.
SoLUBILITY IN WATER.

(Winkler ; see Landolt and Bérnstein’s Tabellen, 3d ed. p. 604, ’05J)

te. a. g-
o 1.73 0.20
5 I.49 0-17
10 1.31 0.15
15 1.15 0.13
20 1.03 o0.12
25 0.93 o.1I
30 0.84 0.09

a, ‘“ Absorption Coefficient,” = the volume of gas (reduced to o°
and 760 mm. pressure) taken up by one volume of the liquid at the
given temperature when the partial pressure of the gas equals 760 mm.
mercury.

g, *“ Solubility,” = the amount of gas in grams which is taken up by
100 grams of the pure solvent at the given temperature if the total
pressure, t.e., the partial pressure of the gas plus the vapor pressure of
the liquid at the absorption temperature is 760 mm.
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ACETYLACETONE CH,COCH.COCH.

SOLUBILITY IN WATER.
(Rothmund — Z. phys. Ch. 26, 475, "98.)

Gms. CH;COCH,COCH, per 100 Gms.

te. ¥ H20 Acetyl Aoeton:
) Layer. Layer.

30 15.46 95.02

40 17.58 93.68

50 20.22 9I.90
6o 23.23 89.41

70 27.10 85.77

8o 33-92 78.82

87 .7 (crit. temp.) 56.8

Nore. — Weighed amounts of water and acetylacetone were placed in
small glass tubes, which were then sealed and slowly heated until the
contained mixtures became homogeneous. The temperature was then
allowed to fall very gradually and the point noted at which cloudiness
appeared. This point was accurately established for each tube by repeated
trials. The curve plotted from these determinations shows two percentage
amounts of acetylacetone which cause cloudiness at each temperature
below the critical point. Of these two points, for each temperature, one
represents the aqueous layer, z.e., the solubility of acetylacetone in water;
and the other represents the acetylacetone layer, i.e., the solubility of
water in acetylacetone. This method is known as the ‘* Synthetic Method,”
and yields results in harmony with those obtained by the analytical method,
{.e., by analyzing each layer after complete separation occurs.

ACONITINE (Amorphous) C,H,,NO,,.

SOLUBILITY IN SEVERAL SOLVENTS.
(At 25° U.S.P.; at 18°-22°, Miiller — Apoth.-Ztg. 18, 2, ’03.)

Ry oy e oo G Solves 28
18°=22°, 25°. : 18°=22°, 25°.

Water . . . 0.054 ©0.03 Benzene . . . . . .. 17.8
Alcohol . . ... 4.54 * Carbon Tetrachloride 1.99
Ether . . . 1.44 2.27 Petroleum Ether . . 0.023 0.028

ADIPIO ACID (Normal) (CH,),(COOH)..

100 grams H,0 dissolve 1.44 grams adipic acid at 15°
(Henry — Compt. rend. 99, 1357, '84; Lamouroux — Ibid. 128, 908, '90.)
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AIR
SoLuBILITY IN WATER.
(Winkler — Ber. 34, 1409, ’o1; see also Peterson and Sondern — Ber. 22, 1439, ’89.)
cc* of atmospheric O and N per liter of:
Dist. HyO (at 760 mm.). Sea Water (at 760 mm.).
t°. B. B Oxygen. Nitrogen. Oxygen. Nitrogen.
o 0.02881 0.02864 10.19 18 .45 TR 148
5 .02543 .02521 8.91 16.30 6.93 13.32
10 .02264 .02237 7.87 14.50 6.29 12.06
15 02045 .02011 7.04 13.07 5.70 1I1.0§
20 .01869 .01826 6.35 I1.91 O op s (IO
25 .01724 .01671 5.75 10.96 9.62
30 .01606 .0I539 5.24 10.15
40 .01418 01315 4.48 8.67
50 .01297 .0II40 3.85 755
60 .01216 .00978 3-25 6.50
8o .01126 .0oboo 1.97 4.03
100 .0II0§ .00000 0.00 0.00
B = ‘ Coefficient of Absorption,” 7.e., the amount of gas dissolved

by the liquid when the pressure of the gas itself without the tension
of the liquid amounts to 760 mm.

B’ = “ Solubility,” 7.e., the amount of gas, reduced to o°® and 760
mm., which is absorbed by one volume of the liquid when the barometer
indicates 760 mm. pressure.

* Reduced to o°® and 760 mm.

SOLUBILITY OF AIR IN AQUEOUS SULPHURIC ACID AT 18° AND 760 MM.
(Tower — Z. anorg. Ch. s0, 382, '06.)

Wt. 9 H,SO, 08 9o 8o 70 60 50

Solubility Coef. 0.0173 0.0107 ©0.0069 0.0055 ©.0059 ©.0076

SoLuBILITY OF AIR IN ALCOHOL, ETC.
(Robinet — Compt. rend. 58, 608, ’64.)

e Vo\l{s;li iéo v;nxtc.’o Solvent. v‘i}i‘ls‘?igo v:nxt?o
Alcohol (95.1%) . . 14.1 Oil of Lavender. . . . 6.9
Petroleum . . . . . 6.8 Oil of Turpentine . . . 24.2
Benzene . . . . . . 14.0

ALANINE (a« Aminopropionic Acid) CH,CH(NH,)COOH.

SOLUBILITY IN MIXTURES OF ALCOHOL AND WATER AT 25°.
(Holleman and Antusch — Rec. trav. chim. 13, 207, ’94.)

Gms. per Gms. per
Wty eoOms SO0 Xk, g0 Gms. RO
o 16.47 I1.0421 35 4-91 0.9670
5 14.37  1.031I 40 3-890 0.9577
10 12.43 I.0200 50 2.38 0.9355
15 10.49 I.o10I 6o 1.57 0.9102
20 8.48 0.9984 70 0.85 0.8836
25 7.11 0.9886 8 0.37 o 8556

3I 5.53  0.9761
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ALDEHYDE.
SoLUBILITY OF p FORMALDEHYDE (TRIOXYMETHYLENE) IN AQUEOUS
Sop1uM SULPHITE SOLUTIONS AT 20°.
(Lumiére and Seyewetz — Bull. soc. chim. [3] 2%, 1213, 02.)
Grams Sodium Sulphite per 100 cc. H,O 5 Io 20 28
Gms. Trioxymethylene per 100 cc. solution 22 24 26 27

100 gms. H,0 dissolve 12.5 paraldehyde at 25°, and 6.6 gms. at b. pt.

ALCOHOLS.

SOLUBILITY OF AMYL ALCOHOL IN WATER AT 22°
(Herz — Ber. 31, 2671, '98.)
100 cc. water dissolve 3.284 cc. amyl alcohol. Sp. Gr. of solu-
tion = 0.9949, Volume = 102.99 cc.
roo cc. amyl alcohol dissolve 2.214 cc. water. Sp. Gr. of solu-
tion = 0.8248, Volume = 101.28 cc.
Sp. Gr. of H,0 at 22° = 0.9980; Sp. Gr. of amy]l alcohol at 22°=0.8133.

SOLUBILITY OF AMYL ALCOHOL IN WATER AT DIFFERENT TEMPERA-
TURES, ‘‘ SYNTHETIC METHOD” (see Note, page g).
(Alexejew — Ann. phys. Chem. 28, 303, '86.)

Gms. CsH{;OH per 100 Gms. Gms. C;H;yOH per 100 Gms.
t°. Aqueous Alcoholic t°. Aqueous Alcoholic
Layer. Layer. Layer. Layer.

o 8 97 100 2.0 8o
20 6 94 120 4.0 77
40 4 g0 140 7.0 73
6o 2 87 150 9.0 72
8o 5 83

SoLuBILITY OF AMYL ALCOHOL IN AQ. ETHYL ALCOHOL SOLUTIONS.
(Bancroft — Phys. Rev. 3, 193, '95-96.)

cc. Ethvl cc. H20 added to cause Separation of a
Alconal »S;cond Phasf)eEmhl\ililx\tlur;s lof téle given
Ny mounts of Ethyl Alcohol and 3 cc.
in Mixture. Portions of Amyl Alcohol at:
s 19.2°%
3 13.21 3-50
6 10.35 10.80
9 18.34 19.10
12 27 .47 29.15
15 41.25 4313

NoTe. — The effect of various amounts of a large number of salts
upon the temperature (39.8°) at which a mixture of 20 cc. of amyl
alcohol + 20 cc. of ethyl alcohol + 32.9 cc. of water becomes homo-
geneous has been investigated by Pfeiffer (Z. phys. Ch. 9, 444, '92).
The results are no doubt of interest from a solubility standpoint, but
their recalculation to terms suitable for presentation in the present
compilation has not been attempted.

SorLuBILITY OF IsoAMYL ArcoHOL IN WATER.
Gms. Iso Amyl Alcohol per 100 Gms.

te. ~ Observer.
K30 Hﬂl.‘ca)yer' Almh.d.lc. il Balbrano — Ber. 9, 1437, 76
I64968 125 92.9 Wittstein — Jahrb. 408, '62

22 2.61 97.36 Herz — Ber. 31, 2669, 98
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SoLuBILITY OF BuTyr ArLcoHoLs IN WATER, ‘‘ SYNTHETIC METHOD "’
(see Note, page 9).
(Alexejew — Ann. phys. Chem. 28, 305, '86.)

Secondary Butyl Alcohol Iso Butyl Alcohol
and Water. and Water.
Gms. Secondary Butyl Alcohol per 100 Gms. Gms. Iso Butyl Alcobol per 100 Gms.
te Aqueous Alcoholic Aqueous Alcoholic
* Layer. Layer. Layer. Layer.
—20 27 66
—10 28 6o ook .
° 27.5 56 13 85

10 26.0 57 5o g

20 22.5 6o 9 84

30 18 63.5 3'b S

40 16 65.5 7.5 83

6o 13 67 7 82

8 15 63 7 77-5

100 20 52 8 72

107 crit. temp. 33 200 Fod

120 16 62

130 28 50

133 crit. temp. 40

DisTtrIBUTION OF ETHYL ALCOHOL BETWEEN WATER AND BENZENE
25°,
(Taylor — J. Pl?y:. Chs. 1, 468, '97.)

Composition of 10 cc. of Upper Layer. Compeosition of 10 cc. Lower Layer.
CeHa. HiO.  CHsOH. CeHe. HyO.  CpHOH.
5.92 a.60 3-48 4.37 1.07 4.56
6.43 0.48 3.09 3-54 I.41 5.05
7-40 0.29 2.31 2.04 2.27 5.69
8.13 0.17 1.70 1.08 3-22 8.70
8.65 o.10 1.25 0.59 4 .06 5138
9.05 0.06 0.89 0.28 4.99 4.73

ALUMINIUM CHLORIDE AICL -6 H,0.

SoLUBILITY IN WATER.
(Gerlach — Z. anal. Ch. 8, 250, ’69.)

100 gms. saturated solution contain 41.13 gms. AlCl, at 15°, Sp. Gr.
of solution = 1.354.

ALUMINIUM SULPHATE AlL(SO),-18 H,0.

SoLUBILITY IN WATER.
(Poggiale — Ann. chim. phys. {3] 8, 467, '43.)

Gms. Al3(SOy)3 per 100 Gms. Gms. Alg(SO4)5 per 100 Gms.
te. Water.  Solution. t°. Water.  Solution.
o 33 23.8 6o 59.1 372
10 33-5 25.1 70 66.2 39.8
20 36.1 26.7 8o T3eE 42.2
30 40.4 28.8 90 80.8 44.7
0 A5yl o0 89.1  47.1

50 52.1 34-3
100 gms. of a saturated solution of aluminium sulphate in glycol con-
tain 14.4 gms. Al (SO,),. (de Coninck — Bull. acad. roy. Belgique, 350, "05.)
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ALUMS.

SOLUBILITY OF AMMONIUM ALUM AND OF PoTAssiuM ALuMm
IN WATER.

(Mulder; Poggiale — Ann. chim. phys. [3] 8, 467, ’43; Locke — Am. Ch. J.26, 174, ’o1; Marino —
Gazz. chim. ital. 35, II, 351, '05; Berkeley — Trans. Roy. Soc. 203 A, 214, '04.)

Ammonium J1\\lum. Potassium Alum.

Gms. (NH)2 Gms. (NH); G.M.(NH); Gms.Ks Gms. K G. M. K,
t°. Al(SOg)e  Al2(SOg)a24Hz0  Ala(SOu) Alx(SOq)s Alz(SO4)ninO Alz(SOA)zc

PEMEES: BEio k. PR Miee MESEET] BT
o 2.10 3.90 0.0044 3.0 5.65 0.0058
5 3.50 6.91 0.0074 3-5 6.62 0.0068
10 4.99 9.52 0.0105 4.0 7 -60 0.0077
15 6.25 12.66  o.o132 5.0 9-59  ©0.0097
20 Jeqa 15.13 0.0163 5.9 11.40 ©.0II4
25 9.19 19.19 0.0194 7.23 14.14  ©0.0I40
30 10.94 22.01 0.0231 8.39 16.58 0.0162
40 14.88 30.92 0.0314 11.70 23.83 0.0227
50 20.10 44 .10 0.0424 17.00 36.40 0.0329
60 26.70 66.65 0.0569 24.75 57-35 0.0479
70 40.0 110-5 0.0774
8o 71.0 321.3 0.1374
90 109.0 2275.0 0.21I0
02515 IS 119.0 ) 0.2313
95 109.7 0 0.2312

Note. — The potassium alum figures in the preceding table were
taken from a curve plotted from the closely agreeing determinations of
Mulder, Locke, Berkeley, and Marino. For the higher temperatures
(above 60°), however, the results of Marino are lower than those of
the other investigators, and are omitted from the average curve.

Locke called attention in his paper to the fact that Poggiale’s results
upon ammonium and potassium alum had evidently become inter-
changed through some mistake. This explanation is entirely sub-
stantiated, not only by Locke’s determinations, but also by those of
Mulder and Berkeley. The ammonium alum figures given above were
therefore read from Poggiale’s potassium alum curve, with which
Locke’s determination of the solubility of ammonium alum at 25° is in
entire harmony.

SOLUBILITY OF AMMONIUM ALUM IN PRESENCE OF AMMONIUM SUL-
PHATE AND IN PRESENCE OF ALUMINIUM SULPHATE IN WATER.

(Riidorff — Ber. 18, 1160, '85.)
100 Gms. Saturated Solution Contain:

Mixture Used. Is ~

} Grams (NH()3SO4 + Grams Alx(SOy)s.
Saturated Ammonium Alum at 18.5°. . . . . . 1.42 3.69
20 cc. above sol. + 6 gms. cryst. AL(SO)s . . . 0.45 16.09

20 cc. above sol. + 4 gms. cryst. (NH,),SO,. . . 20.81 0.29
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SoLUBILITY OF MIXTURES OF POTASSIUM ALUM AND ALUMINIUM SUL-
PHATE AND OF POTASSIUM ALUM AND POTASSIUM SULPHATE
IN WATER.

(Marino — Gazz. chim. ital. 35, II, 351, '0s5.)

e Gms. per 1000 Gms. H0.  Gm. Mols. per 1000 Mols. HzO. Solid
Al2(SO0)2-18H;0. K;S0s  Alx(SO.)a 18H,0. K250, Phasc.
o 243.73 23 .45 6.1 2.3  K,AlL,(S0,),.24H,0
20 824.25 30.85 15.1 3.1 + AlL(SO,).
35 QII.O2 35-29 24.1 3.6 &
50 1243 .21 59-.55 3305 6.1 2
65 1598 .00 119.43 43.1 12.6 &
77 1872.11 183.80 50.§ 18.9 &
o 5.06 75.83 0.1 7.8  K,AL(SO,),.24H,0
0.5 8.66 75.18 0.2 5145 + K,SO,
of 16.07 85.78 0.4 8.8 &
10 18.52 96.50 0.5 9.9 i
15 20.56 109 .30 0-55 11.2 £
30 39.60 147.8 1.0 15.2 i
40 73-88 163.1 1.9 16.8 W
50 126.0 195.4 3.4 20.1 «“
60 249.7 238.8 6.7 24.6 “
70 §29.0 32387 14.2 32.6 “
8o 1044 .0 517.27 28.1 53-4 “

SOLUBILITY OF MIXTURES OF PoOTASSIUM ALUM AND OF THALLIUM
ALuM IN WATER AT 25°.

(Fock — Z. Kryst. Min. 28, 397, "97.)
K,AL(SO,),-24H,0; TLAL(SO,),-24H,0.

Compositio& of Solution. : Solid Phase

lr(Al(SO4)z per Liter. TIAl(SO,)z per Liter. Mol. 47: Sp. Gr. of %’doﬁsz;,ug
Grams. Mg. Mols. Grams. Mg. Mols.  KAIl(SOs)2.  Solutions. Alum.
69.90 270.5 ©.00 ©0.00 100 1.0501 100.0
74.56 288.2 0.48 1.13 99.61 1.0601 99-32
67.90 262.8 1.72 4.07 08.48 1.0598 96.84
65.30 252.7 4.52 10.67 95 .95 I1.0603 00.84
64.95 251.4 9.60 22.67 91.73 I.0605 82.94
53-23 205.9 18.44 43-56 82.54 1.0609 68.24
45-32 175-4 24.60 358.10 75-12 1.0609 58.23
38.02 147 .2 32.48 76.75 65.73 1.0611 46.72
34-54 133.6 35.50 84.10 61.36 1.0611 44 .23
28.35 109.7 42.99 101.60 51.03 1.0623 32.07
10.94 42.4 66.12 156.2 21.34 1.0654 7-94
©.00 ©.0 75-46 178.3 0.00 1.0674 0.00
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SOLUBILITY OF SopiuM ALUM IN WATER.

100 gms. H,0 dissolve 51.0 gms. (?anhy.) Al,Na,(SO,),.24H,0 at 16°.
(Auge — Compt. rend. 110, 1130, '90.)

100 gms. H,O dissolve 110.0 gms. A],Na,(SO,),.24H,0 at o°
(Tilden—]. Ch. Soc. (Lond.) 45, 269, '84.)

SoLuBILITY OF CAEsiuM ALuM, RuBIDIUM ALUM, AND OF THALLIUM
ALum IN WATER.

(Setterburg — Liebig’s Annalen, 211, 104, '82; Locke — Am. Ch. J. 26, 183, "o1; Berkeley ~ Trans.
Roy. Soc. 203 A, 215, ’04.)

Caesium Alum. Rubidium Alum. Thallium Alum.
¢e. Gms. per 100 Gms. H,0. Gms. per 100 Gms. Hz0. Gms. per 100 Gms. H20.
ACex(S00s AT ALRby(sO0. ALREEON  AlTI(50,),. AlTIEO00
o 0.2I 0.34 0472 RS2 3-15 4.84
5 0.25 0.40 0.86 1.48 3-8 5.86
10 0.30 0.49 I.05 1.81 4.60 7-12
20 0.40 0.63 I.50 2.59 6.40 10.00
25 0.50 0.81 1.80 o] 7-60 I1.9%
30 o.6c 0.97 2.20 3.82 9.38 14.89
40 0.85 1.38 3.25 5.69 14.40 23.57
50 1.30 2.11 4.80 8.50 22.50 38.41
6o 2.00 3.27 7.40 13.36 35-36 65.19
70 3-20 5.27 12.40 23.2§ 000 LAY
8o 5.40 9.01 21.60 43.25
90 10.50 18.11 oA e
100 22.70 42.54

NotE. — Curves were plotted from the closely agreeing determina-
tions recorded by the above named investigators and the table con-
structed from the curves.

AMINES.

MeTuvyL AMINE AND TrR1 MeETHYL AMINE, DISTRIBUTION BETWEEN:

Water and Amyl Alcohol. Water and Benzene.
(Herz and Fischer — Ber. 37, 4751, '04.) (Herz and Fischer — Ber. 38, 1143, '05.)
Gms. NH2(CHj) Millimols NH3(CHj) Gms. N(CHa)s Millimols N(CH3);
per 100 ccC. per 10 cC. per 100 CC. per 10 cC.
Aq.  Alcoholic Aq. Alcoholic Aq. CeHe Aq. CoHs
Layer. Layer. Lager. Layer. Layer. Layer. Layer. Layer.

0.37 o0.12 1.155 ©0.3804 0.345 ©.174 0.584 o0.295
0.94 ©0.33 3.036 1.070 0.812 0.396 1.377 o0.670
1.57 0.54 5.054 1.759 I1.075 0.545 1.819 o©0.921
1.89 0.69 6.083 2.219 1.462 o0.731 2.474 1.237
2.00 0.72 6.429 2.315 2.139 1.077 3.619 1.823
2.53 0.92 8.126 2.981 2L 7SR 3n0 4.663 2.328
3.30 1.24 10.613 3.974 3.292 1.683 5.568 2.847

3-996 2.053 6.760 3.474

6.582 3.465 11.135 5.861

N -
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DisTtriBUTION OF TRI ETHYL AMINE

SoLuBILITIES OF D1 ETHYL BETWEEN WATER AND AwMmyYL
AMINE AND WATER.* ALcCOHOL AT 25°.
(Lattey — Phil. Mag. [6] 10, 308, ’os.) (Herz and Fischer — Ber. 37, 4751, "04.)
Gms. NH(C;Hs)z Gms. N(CzHs)s Millimols N(CHj)s
per 100 Gms. per 100 cc. per 10 cc.
t° Aqueous Amine Aqueous Alcoholic Aqueous Alcoholic
O Layer. Layer. yer. Layer. Layer. Layer.
155 21.7 59.0
150 23.6 55.5 0.0885 2.209  0.0875 2.273
148 24.8 53.5 0.1683 4.457 0.1664 4.408
146 26.3 51.0 0.1866 4.922 0.1846 4.868
145 28.0 49.0 0.2502 6.491 0.2474 6.418
144 31.0 45-0

143.5 (crit. t.) 37.4

Tri Ethyl AMINE N(CH,),

SoLUBILITY IN WATER.
(Rothmund — Z. phys. Ch. 26, 433, ’98.)

to. Gms. N(CzHs)s per 100 Gms. $o. Gms. N(CaHj)3 per 100 Gms.
Aq. Layer. Amine Laycr. q. Layer. Amine Layer.
18.6 (crit. temp.) 51.9 40 3.65 06 .48
20 14.24 72.0 50 2.87 96.4
25 7-30 95-18 55 2.57 96.3
30 5.80 96 .60 6o 2.23 96.3
35 4.58 965 65 1.97 96.3

SorusiLITY OF TRI ETHYL AMINE IN MIXTURES OF WATER AND ETHYL
ArLcoHOoL AT DIFFERENT TEMPERATURES.*
(Meerburg — Z. phys. Ch. 40, 647, ’02.)

0% Alcohol. 13.33% Alcohol.  28.908% Alcohol. 38.84% Alcohol. 60.16% Alcohol
G. N(C2Hz)s G. N(CzHx)s G. N(C-Hs)s G. N(CHs)s G. N(CaHs)s

t° . perioo t°.  per 100 t°  per 100 t°  per 100 to, per 100

g. sol. g. sol. g. sol. g. sol. g. sol.

69.2 1.7 38.3 8.2 54.5 22.8 %3.4 31.2 76~77 1.2
30.8 5.6 31.7 13.9 450 29.8 65.4 33.3 74775 750
23.1 8.5 28.0 21.6 33.4 51.1 5i.6 40.6 72-73 8o0.0
18.7 25.8 26.4 30.6 31.4 63.7 42.1 50.6

18.7 37.2 24.9 40.5 30.3 68.5 40.9 54.7

19.5 51.8 24.2 49.8 28.5 82.2 34.2 70.6

20.5 68.6 24.1 60.7 35.0 91.8 33.0 77-.5

20.5 84.0 24.0 69.7 34.7 88.0

20.5 89.7 23.5 73.6 40.5 91.3

21.4 92.4 24.0 81.5

25.-8 95.5 24.2 87.4

26.5 96.1 25.0 9z2.0

Note. — Results for Tri Ethyl Amine, Water and Ethyl Ether, and for
Tri Ethyl Amine, Water and Phenol are also given by Meerburg.

100 gms. abs. methyl alcohol dissolve s57.5 grams NH(C,H,), at 19.5°
100 gms. abs. ethyl alcohol dissolve 56.0 grams NH(C,H,), at 19.5°
(de Bruyn — Z. phys. Ch. 10, 784, 1892.)

* Determinations made by “ Synthetic Method,’’ see Note, page 9.



17 AMINES

SoLuBILITY OF D1 PHENYL AMINE AND ALSO OF TRI PHENYL AMINE IN
CARBON BIsULPHIDE.
(Arctowski — Compt. rend. 121, 123, '95.)

NH(CGHQZ in CSs. N(CGE:’jZa in CS,.

t° Gms. per 100 to Gms per 100

v Gms. Solution. R Gms. Solution.
—88% 0.87 —83 1.91
—117 o237 —9I 1.56
—102 1.24

—113% 0.98

SovusIiLiTy oF D1 PHENYL AMINE IN HEXANE AND IN CARBON

BisuLPHIDE,
(Etard — Ann. chim. phys. (7] 3, 570, ‘94
e )
9 exane. CSa. : Hexane. CS;.
—60 1583 o 2.6 335
) 2.2 +10 3-8 46.8
—40 3.8 20 6.7 6o0.9
=308 ol s 82 30 13.8 76 .0
—120 0.8 12.5 40 47.0 oic
—I0 1.4 21.6 50 94.0

AMMONIA NH..

SOLUBILITY OF AMMONIA IN WATER.

(Roscoe and Dittmar — Liebig’s Annalen. 112, 334, 's9; Raoult — Ann. chim. [s] 1, 263, "74; Mallet —
Am. Ch. J. 19, 807, 97.)

At 760 mm. Pressure. At 760 mm. Pressure.
RSt L DRI RS

SRR L e ©OPEOC Y TEOE
—40 294.6 20 52.6 710
—30 278.1 25 46.0 635

—20 176.8 Yod 30 40.3 595 (28°)

—~1I0 I1I.§ 35 35.5
o 87.5 1299 40 30.7
5 775 1019 45 27.0
10 67.9 910 50 22.9
15 60.0 802 56 18.5

SOLUBILITY OF AMMONIA IN AQUEOUS SALT SOLUTIONS.

(Raoult.)
In Calcium Nitrate Solutions In Potassium Hydroxide Solutions
Gms. NHj per 100 Gms. NHz per 100
Gms. Solvent in: Gms. Solvent in:
5 8.38 I ;
i a0, Cadr S T 7
o 96.25 104 .5 72.0 49.-5
8 78.50  84.75 57-0 375
16 65 .00 70.5 46.0 28.5

24 SIS, 21.8
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MvuTtuaL SOLUBILITY OF AQUEOUS AMMONIA AND PoTassiuM CARBON-
ATE SOLUTIONS.
(Newth — J. Chem. Soc. 77, 776, 1000.)

The solutions used were: Potassium Carbonate saturated at 15°
(contained 57.2 grams K,CO, per 100 cc.). Aqueous Ammonia of
0.885 Sp. Gr. (contained about 33 per cent ammonia). The determina-
tions were made by adding successive small quantities of one of the
solutions to a measured volume of the other, and observing the point
at which opalescence appeared.

Saturated KzCOs in Aq. Ammonia Aq. Ammonia.in Saturated KzCO:
I 2.0 2.0 3795 72.7
6 3.0 3.0 475 67.6
11 50 4.7 52-5 65.0
16 6.5 6.1 60.0 63.0
21 8.5 8.0 T7ES 56.3
26 10.5 9.5 105.0 49.0
31 12.§ LI 152.5 39.0
38 20.0 16.6 195 .0 33-0
39 21.0 17.0 220.0 31.0
42 25.0 20.0 250.0 28.5
43 35.0 26.0 285.0 26.5

Above 43° the solutions are completely miscible. If 1o per cent of
water is added to each solution the temperature of complete miscibility
is lowered to 25°. The mutual solubilities are:

Per cent K3COjz Solution in:

te. Ammonia K2COs Sol.
Layer. Layer.
o 8 62
10 I 52
20 15 38
25 {crit. pt.) 2§

With the addition of 12.9 per cent of water to each solutlon the
temperature of complete miscibility (crit. pt.) is lowered to 10°. With
the addition of 18.1 per cent water this temperature becomes o°.

SoLUBILITY OF AMMONIA IN ABSOLUTE ETHYL ALCOHOL.
(Delepine — J. pharm. chim. [5] 25, 496, 1892; de Bruyn — Rec. trav. chim. 11, 112, '92.)

Gms. NH3 Gms. NHj per 100 Gms. Solution. Gms. NHj per 100 Gms. Alcohol

t°.  Density. Ratons . (Delepine) (de Bruyn.)  (Delepine.)  (de Bruyn.)
o 0.782 13.05 20.95 19.7 26.5 24.5
5 0.784 12.00 19.00 175 23.0 21.2
10 0.787 10.8% 16.43 15.0 19.6 17.8
15 0.789 9.20 13.00 13.2 15.0 302)
20 0.791I 7-50 10.66 S5 11.9 13.2
25 ©0.794 6.00 10.0 10.0 11.0 11.2
30 0.798 5.15 9.7 8.8 10.7 9-5



19 AMMONIA

SoLusBIiLITY OF AMMONIA IN AQUeous ETHYL ALcoHOL.

(Delepine.)
In 96% Alcohol. In 90% Alcohol. In 80% Alcohol.
e .Gr. G.N . Gr. 5 . Gr. .
gglug;n. go Gglas.pe S;ll. Sso ut(i:g;:. lg’a ggs;pse& Sscﬁut?;n. 1(30 gg;%e;l
o 0.783 24.5 0.800  30.25 0.808  39.0
10 0.803 18.6 0.794 28.8 0.800 28.8
20 0.788 14.8 0.795 15.8 0.821 19.1
30 0.791 10.7 0.796 T84 0.826 12.2
. In 60% Alcohol. In 50% Alcohol.
t°. Sp.Gr. G.N . Gr. 3
Sol utio;. 100 Ggsa%c:l Ssﬁut(i;;n. x(o}o gn}gpg;l
o 0.830 50.45 0.835 69.77
10 0-831 37-3 0.850 43.86
20 0.842 26.1 0.869 33.8
30 0.846 21.2 0.883 25k

SoLUBILITY OF AMMONIA IN ABSOLUTE METHYL ALCOHOL.
(de Bruyn — Rec. trav. chim. 11, 112, ’92.)

G. NH;3 per 100 Grams. G. NHj per 100 Grams.
e

teo.

Solution.  Alcohol. " Solution.  Alcohol.
o 29.3 41.5 20 19.2 23.8
5 26.3 36.4 25 16.5 20.0
10 24.2 31.8 30 14.0 16.0

15 21.6 27.8

DISTRIBUTION OF AMMONIA BETWEEN:

Water and Amyl Alcohol at 20°. Water and Chloroform at 20°.
(Herz and Fischer — Ber. 37, (Dawson and McCrae — J. Ch. Soc. 79, 406, ’o1; see
4747, '04.) also Hantsch and Sebaldt — Z. phys. Ch. 30, 258, ’99.)
Gms.NHjperroocc. G.M.NHj per 100 cc. Gms. NHj per 100 cc.  G. M. NHj per 100 cc.
Aq. Alcoholic Ag. Alcoholic Aq. CHCl3 Aq. CHCl3
Layer. Layer. Layer. Layer. Layer. Layer. Layer. Layer.
0.5 ©0.072 0.25 0.0035 0.2 0.007 0.0I 0.00038
1.0 0.147 0.50 ©0.0073 0.4 0.0I§ 0.02 ©0.00073
2.0 0.272 1.00 0.0148 0.6 0.023 0.03 ©0.00II4
3.0 0.438 2.00 ©0.0295§ 0.8 o0.031 0.04 0.00152
4.0 0.595 3.00 o0.0460 1.0 0.039 0.05 ©0.00I93
5.0 0.756 1.2 0.046 0.06 0.00232
I.4 0.055 0.08 o©0.00311
1.6 0.063 0.1I0 0.00396

Note. — The influence of a large number of electrolytes upon the
distribution of ammonia between water and chloroform was also
investigated. For calculations of above distribution results, see Note,

page 4.
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SoLuBILITY OF AMMONIUM CALCIUM ARSENATE AND AMMONIUM
MAGNESIUM ARSENATE IN WATER, ETC.
(Field — J. Ch. Soc. 11, 6, ’73.)

Grams per 100 Grams Solvent.
Solvent. Pe ~ —
NH,CaAsO,3H;O. NH,MgAsO,3H,O0.
Waater Th 0 B s Ay R P e e 0.02 0 014
Aq. Ammonia 10% (Sp. Gr.o.88) . . . . . 0.001 0.007
AN e R e Rt (e 0-415
AGINEECIRT c O IR S N e s .4 0.095

AMMONIUM BENZOATE NH,C,H,O,.

SoLUBILITY IN WATER AND IN ALCOHOL.
Gms. NH,CyH50:2 per 100 Gms. Solvent in ¢

to. Water. Alcohol.
25 9.52 4.0
b. pt. 83.33 132

AMMONIUM BROMO PLATINATE (NH,),PtBr,.

100 gms. sat. ag. solution contain o.59 gm. (NH,),PtBr, at 20°.
(Halberstadt ~— Ber. 17, 2965, '84.)
AMMONIUM BROMIDE NH,Br.

SorLuBILITY IN WATER.
(Eder — Abh. K. Akad. Wiss. (Berlin) 82 ii, 1284, '80.)

Gms. NH, Br. per 100 Grams. Gms. NH,Br. per 100 Grams.
te, Solution. Water. te. Solution. Water.
1o 39.8 66.2 50 48.5 94.3
20 42.5 74.0 6o 50.2 10I.0
30 44.8 81.3 8o 53.5 115.0
40 46.7 87.5 100 56.1 128.2

SoLuBILITY OF AMMONIUM BroOMIDE IN ABSOLUTE ETHYL ALCOHOL,
MeTHYL ALCOHOL, AND IN ETHER.
(Eder; de Bruyn — Z. phys. Ch. 10, 783, ’92.)

In Ethyl Alcohol. In Methy! Alcohol. In Ether (0.720 Sp. Gr.).
ms. r Gms. NH,Br Gms. NHBr
per 100 Grams. per 100 Grams. per 100 Grams.
eyt | AN
t°. Solution.  Alcohol. Solution. Alcohol. Ether.
15 2.97 3.06 0.123
19 3.12  3.22 11.1 T24[E
78 9.50 I0.50 500

Solubility of Tetra Ethyl AMMONIUM BROMIDE N(C,H,),Br, and
of Tetra Methyl Ammonium Bromide N(CH,),Br in Acetonitril.
(Walden — Z. phys. Ch. 55, 712, "06.)
100 cc. sat. solution in CH,CN contain g.59 gms. N(C,H,),Br at 25°.
100 cc. sat. solution in CH;CN contain o.17 gm. N(CH,),Br at 25°

AMMONIUM CADMIUM BROMIDE NH,Br.CdBr,.3H,0.

100 parts of water dissolve 137.0 parts NH,Br.CdBr,.3H,0.

100 parts of alcohol dissolve 18.8 parts NH,Br.CdBr,.3H,0.

100 parts of ether  dissolve o0.36 part NH,Br.CdBr,.3H,0.
(Eder — Dingler polyt. J. 221, 89, ’76.y
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AMMONIUM CARBONATE

AMMONIUM CARBONATE (NH,),CO,.

100 grams H,0 dissolve 100 grams (NH,),CO,H,O at 15°.
100 grams glycerine dissolve 20 grams (NH,),CO, at 15°.

(Divers — J. Ch. Soc. 23, 171, "30.)

AMMONIUM BICARBONATE NHHCO,.
SoLUBILITY IN WATER.

te.

o
5

I0

15

(Dibbits — J. pr. Ch. [2] 10, 417, *74.)

Gms. NH,HCO;g per 100 Grams.

Solution.
10.6
I2.1
13.7
15-5

Water.

11.9
T2
15.8
18.3

¢° Grams NH,NCOj3 per 100 Grams.

Solution,
20 17.4
25 19.3
30 21.3

Water.
2I.0
23.9
27.0

SOLUBILITY OF AMMONIUM BICARBONATE IN AQUEOUS SOLUTIONS OF

te,

o

o
15
15
15
s
15
IS
I
)
15
30
30

Wt. of

1 cc. Sol.

-077
.003
.062
.062
.065
.069
.076
.085
.085

Pl bl b ped b et e b b P

Per 1000 cc. Solution.
A

AMMONIUM CHLORIDE SATURATED WITH CO,.
(Fedotieff — Z. phys. Ch. 49, 168, '04.)

Per 1000 (ira.ms H0.

s

.M, G. M. Gms. Gms.
NHCl. NHHCOs. NHCl. NHHCO;3.

0.37
2.12
1.84
1.59
1.42
4.28
0‘99
0.79
0.65
0.62

W N HHHOOM
oo oh O O &
N BVe B -

RN
P o o
i N

235-9

0.0
26.8
53§

75-4
100.8
153-3
205.2
257-9
2604.8

29

II12
I0oI

\,
%
T OhN H BN

62.

$e
48.

=)

2
167.
145.
125.

0.0
5.42
0.0
0.56
.13
-59
18

.42
.03
.21
.40

0 NN N H

.0
-4

I

.22

.46

.36

.06

.80

0.0
290.8
0.0
29.9
60.6
85.1
116.8
183.0
269.3
332-5
343-5
0.0

397-0

é. M. G. M. Gms. Gms.
NH,Cl. NHHCOs. NH,Cl. NHHCO,,

119.0
36.0
186.4
162.9
142.2
126.9
116.8
93-3
77-3
66.4
64.2
270.0
9I.0

SOLUBILITY OF AMMONIUM BICARBONATE IN AQUEOUS SOLUTIONS OF

t°.

o

o
15
15
30
30

Wt. of
1 cc. Sol

(Fedotieff.)

Per 1000 cc. Solution.

Sop1uM BICARBONATE SATURATED WITH CO,.

Per 1000 G}a.ms H0.

1.072 ©0.53 1.28
1.064 0.0 2.12
I.090 0.63 1.92 §52.5 I5I.3

L

44.6

0.0

I0I.4
167.2

0.0
0.58
0.0
0.71
0.0
0.83

I

1
2
2
3
2

.51
-39
.36
.16
.42
.91

0.0
48.2
0.0
59.2
0.0
70.0

.M. G.M. Gms. Gms. = G.M. G. M. Gms. Gms.
* NaHCO3. NHHCO3. NaHCOj3. NH,LHCO3. NaHCO3 NHHCO3. NaHCO3. NH,;HCOy

119.0
109.4
186.4
170.6
270.0
230.0
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SoLuBILITY OF MIXTURES OF AMMONIUM BICARBONATE, Sobpium

to.

15
LS
55
55
59
L5
L5
L5
15

BICARBONATE, AND AMMONIUM CHLORIDE IN WATER
SaturaTED wiTH CO,.
(Fedotieff.)

Wt. of Gram %(s)lngg 900 Gms. per 1000 Gms. Hz0. Solid

xee.Sol \HCOy NaClL NHGOL NaHCO»  NaCL NHLCL PR
1.114 0.59 0.96 4.92 49.6r 356.16 263.4 a+b+c
1.187 o0.12 4.83 2.74 10.09 282.6 146.7 R
1.116 0.93 o.51 6.28 78.18 29.84 336.2 “
1.178 0.18 4.44 3.73 15.13 259.8 199.6 ¢
I.I§I ©0.30 3.09 4.56 25.22 180.8 244.1 atc
1.128 o.51 1.68 5.45 42.87 98.28 291.7 ¢
1.112  0.99 ©0.35 5.65 83.22 20.47 302.4 a+b
1.108 1.07 o0.20 §5.21 89.95 II.70 278.9 -
1.106 1.I2 O.II 4.92 04.14 6.44 2063.4 £
1.101 1.16 0.14 4.00 Q7.52 8.19 214.1 &
1.090 0.93 0.95 2.03 78.18 55.58 108.6 “
a = NaHCO,, b = NH,HCO,, ¢ = NH,CL

AMMONIUM URANYL CARBONATE :(NH,),CO,UO,CO,.

(Ebelmen.)

100 grams H,O dissolve 5 grams of the salt at 15°.

AMMONIUM LEAD COBALTICYANIDE NH,PbCo(CN),.3H.0.

(Schuler — Sitz. Ber. K. Akad. W. (Berlin) 79, 302.)
100 grams H,0O dissolve 12.0 grams of the salt at 18°.

AMMONIUM CHLORIDE NH/(I

SoLUBILITY IN WATER.
(Mulder; below o°, Meerburg — Z. anorg. Ch. 37, 203, 1903.)

o Gms. NH,CI per 100 Gms. o Gms. NH,Cl per 100 Gms.
’ Solution. Water. : Solution. Water.

—15 19.7 24.5 40 3.4 45.8

—1Io.9 2083 25-5 50 38ED 50-4

=57 21.7 277 60 356 55.2
o 22.7 29.4 70 37.6 60.2

+ 5 23.8 3112 8o 39.6 65.6
10 24.9 383153 90 41.6 T
15 26.0 35.2 100 43.6 77
20 2/7281 372 110 45.6 83.8
2§ 28.2 39-3 115.6 46.6 87.3
30 2953 41.4

Density of saturated solution at o® = 1.088, at 15° = 1.077, at 19°

= 1.075.
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AMMONIUM CHLORIDE

SoLuBILITY OF AMMONIUM CHLORIDE IN AQUEOUS AMMONIUM Bi-
CARBONATE SOLUTIONS SATURATED witH CO,.

go, Wioof -~ ~
* 1cc Sol. G. M. G.M. Gms. Gms.
NHHCO;. NH,CL. NH;HCO;. NH,C1.
o 1.069 0.0
o 1.077 0.37 4:41 29.2
15 1.077 0.0
15 1.083 0.62 4.95
30 - 5o ol
30

(Fedotieff — Z. phys. Ch. 49, 169, 1904.)

Per 1000 cc. Solution.
.

Per xoooAGms. H:0.

4.60 0.0 240.1

235-9

5.20 o.0 283.1

48.9 264.8

“G6.M

0.0
0.46
0.0
0.81
0.0
1.15

557
5.42
6.64
6.40
7-78
7-40

0.0
36.0
0.0
64.2
0.0
9I.0

5 G. M. Gms. Gms.
NHHCO;. NH,Cl. NHHCl. NH(CL

298.0
290.8
355-0
343-5
416 .4
3970

SoLuBILITY OF AMMONIUM CHLORIDE IN AQUEOUS SOLUTIONS OF

t°.

15
15
15
15
15
30
30
45
45

Wt. of

1 cc. Sol.

.069
.085
-077
097
.120
-153
-175
1 166

O e b b e

Sopium CHLORIDE SATURATED WITH CO,.

(Fedotieff.)
Per 1000 cc. Solution. Per 1000 E}ms. H:0.

G.M. G.M. Gms. Gms. G.M. G.M. Gms. GCms.
NaCl. NHCL NaCl. NH(CL  NaCl. NHCL NaCl. NHCL
0.0 4.60 0.0 246.1 @0 "ol 0.0 298.0
4.04 2.26 236.5 121.0 4.89 2.73 286.4 146.1
0.0 §-29 0.0 283.1 o.o0 6.64 0.0 355.0
0.81 4.71  47.5 252.1 1.02 5.91 59.8 316.4
1.68 4.13 08.0 221.7 2.09 5.18 122.4 277.0
2.87 3.38 168.0 180.7 3-57 4.20 208.9 224.7
3.65 2.98 213.5 159.4 4.55 3.72 266.8 198.8
o.o 7.78 0.0 416.4
3:30 3.70 193.0 198.0  4.26 4.77 249.0 255-4
0.0 .03 0.0 483.7
4.0 6.02 233.9 322.1

SoLUBILITY OF AMMONIUM CHLORIDE IN AQUEOUS SOLUTIONS OF
HyprocHLORIC ACID AT o°.
(Engel — Ann. chim. phys.[6] 13, 370, ’88.)

Sp. Gr. of
Solutions.

P I I I B B B

b ¢

.076
.069
.070
.071
-073
.078
.106
114

Milligram Molecules per
10 cc. Solution.

HCl.
0.0
2.9
5-5
7-85

10.83

21.4

53.0
61.0

NH,CI.
46.12
43-6
41.0
39-15
36.45
27-37
10.87
8.8

Grams per 100 CC.
Solution.
TG NHECL
0.0 24 .61
I.05 23.16
1.99 21.78
2.84 20.79
393 19.36
7-74 14.54
19.18 5.78
22.07 4.67

Sat. HClat 12°

3.7at 17°
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SOLUBILITY IN AQUEOUS AMMONIA SOLUTIONS AT o°.
(Engel — Bull. soc. chim. [3] 6, 17, 1891.)

Milligram Molecules Grams per 100 cc.

gg] gl’ of per 10 cc. Solution. Solution.
SR NH;. NH,C. NHOH. — NH.CL
1.067 5.37 45.8 0.92 24.52
1.054 12.02 45.5 2.0§ 24.35
1.031 38.0 44.-5 6.48 23.82
1.025 47.0 44.0 8.02 23.56
1.017 54-5 43-63 9-30  23.35
0.993 80.0 43.12 13.66 23.09
0.992 9o.0 44.0 15.36 23.56
0.983 95-5 4437 16.29  23.75
0.953 130.0 49.75 22.18 26.63
0.931 169.75 60.0 28.97 32.14

SoLUBILITIES OF MIXTURES OF AMMONIUM CHLORIDE AND OTHER SALTS
IN WATER.
(Riidorff, Karsten, Mulder.)

Both salts present in solid phase.

te°. Grams per 100 Grams H20. t°. Grams per 300 Grams H;0.
19.5 29. 2NH Cl+174 oNHNO, R  b.pt. 67 7NH Cl+21 9KCl M
21.5 26.8 + 46.5 (NH,),SO, R 14.8 38. +34.2 KNO,K
20.0 33.8 “ + 11.6BaCl, R 18.5 39. 8 “ 438.6 KNO, K
18.5 39.2 “ + 17.0Ba(NO;), K 14.0 36.8 “ +14.1KSO,R
15.0 28.9 “ 4+ 16.9 KCl R 18.7 37.9 “ +13.3KSO,K
22.0 30.4 “ + 19.1KCl R  18.7 22.9 “ +23.9NaCl R

SOLUBILITY OF AMMONIUM CHLORIDE IN ABSOLUTE ETHYL AND METHYL
ALCOHOL AT 19° AND IN AQuEous ETHYL ALCoHOL
SOLUTIONS.

100 grams absolute ethyl alcohol dissolve 0.62 grams NH,CI.
100 grams absolute methyl alcohol dissolve 3.35 grams NH,CIL.

(de Bruyn — Rec. trav. chim. 11, 156, '92.)

In Aqueous Alcohol at 30°. In Ag. Alcohol of 45 Wt. %.
(Bathrick — J. Physic. Chem. 1, 1509, '96.) (Gerardin — Ann. chim. phys. [4] 5, 147, "65.)
G. Cl W G. NH,(C] G. NH,Cl1
Wi gm SNECL W o SN 1
o 40.4 45.9 17.0 4 I1.2
8.3 35.3 54.3 14.0 8 12.6
16.9 31.8 65.0 9.6 27 19-4
25.9 38 23.6
4-4

27.5 75.6 6.
2

4
21.7 87.9 .9 56 30.1

[~
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SoLusBiLITY OF AMMONIUM CHLORIDE IN AQUEOUS GLYCERINE SoLu-

TIONS AND IN AQUEOUS ACETONE SOLUTIONS AT 2 5%
(Herz and Knoch — Z. anorg. Chem. 45, 263, 267, %05.)

In Aqueous Glycerine. In Aqueous Acetone.
(Sp. Gr. of Glycerine 1.255, Impurity about 1.5%.)
% NH,CI per 100 cc. Sp. :('}1; Vol. NHCI per 100 cc. Sp. Gr.
G}‘yr(t:ezne. M.illimi;‘f.ue uz‘l:ams. AL 4_5" Acetcz;. m% at :_5:.
o. 585.1 31.32 I1.0793 o 585.1 31.32 1.0793
13.28 544.6 29.16 1.00947 10 534-1 28.50 1.0618
25.98 502.9 26.93 I1.1127 20 464.6 24.87 1.0451
45.36  434.4 23.26 1.1452 30 396.7 21.23 1.0263
54.23 403.5 2I1.60 1.1606 40 328.5 17.50 0.9998
83.84 291.4 15.60 1.222% *46.5 L 283.7 15.19 0.9800
100.00 228.4 12.23 1.2017 *85.7 U 18.9 1.01 0.8300

90 9.4 o0.50 0.8274
* Between these two concentrations of acetone, the solution separates into two layers, L indicates
lower layer, U indicates upper layer.

Solubility of Tetra Ethy]l AMMONIUM CHLORIDE N(C,H,),Cl, and
also of Tetra Methyl Ammonium Chloride N(CH,),Cl in Acetonitril.
100 ccC. sat. solution in CH,CN contain 29.31 gms. N(C,H,),Cl at 235°.
100 cc. sat. solution in CH,CN contain 0.265 gms. N(CH,),Cl at 25°.
(Walden ~— Z. physik. Chem. 55, 712, '06.)

AMMONIUM CHROMATES.

SoLUBILITY IN WATER AT 30°.
(Schreinemaker ~~ Z. physic. Chem. 55, 89, "06.)

Composition in Wt. per cent of:
n

“ “The Solution. The Residue. e b T
% CrO3. % NHs. % CrOs. % NHj.

6L O3 t2 21230 e 1 o oL (NH,).CrO,

0.966 16.53 47.59 20.44 ¢

16.973 8.20 ... “

22.53 6.37 38.03 12.15 &
27.09 6.87 48.02 12.01 (NH,).CrO,+ (NH,).Cr.0O,
26.19 5.70 47.38 8.81 (NH,).Cr,0,
25.99  5.10 41.56 7.58 “
30.16 3.50 ... “
38.89 3.10 61.08 8.8 “
42.44 LS 150072 075 (NH,),Cr.0,+ (NH,),Cr;0,,
44 .08 2.27 54.90 4.14 (NH,),Cr;0,
52.01 1.11 60.88 3.09 £
54.56 1.03 63.07 3.09  (NH,),Cr,0:+ (NH,).Cr.O,s
56.57 0.97 65.70 2.95 (NH,).Cr,O,
58.87 0.65 69.74 3.24 5
62.48 ©0.46 71.93 3.70 N
63.60 o.40 73.68 1.18 (NH.,),Cr.0,;+ CrO,
63.66 o0.41 471.47 2.07 L
62.04 o0.21 ... CrO,
62.28 0.0 o CrOs

100 gms. of the sat. aq. solution contain 28.80 gms.(NH,),CrO, at 30°.
100 gms. of thesat. ag. solution contain 32.05 gms. (NH,),Cr,0;at 30°.
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AMMONIUM FLUOBORIDE NH,3BF,.
100 parts of water dissolve 25 parts salt at 16°, and about 97 parts
at b. pt. (Stolba — Chem. Techn. Cent. Anz. 7, 459./

AMMONIUM FORMATE HCOONH,, and also Ammonium Acid
Formate.
SerLuBILITY IN WATER.
(Groschuff — Ber. 36, 4351, ‘03.)

Gms. HCOONH, Gms. per 100 Gms.

te. per 100 Gms. gg‘id- t°, Solution. Psk?]id.
Solution. Water. v HCOONH; -+ HCOOH. e
—20 41.9 72 HCOONH, — 6.5 46.7 34.1 HCOONH,HCOOH
o 50.5 102 ¥ + 1.5 49.6 36.2 i
20 58.9 143 A 6.0 s T3 BRI -
40 67.1 204 5 85" 525 #E38%0 S
6o 75.7 311 “ -7 49.6 36.2 HCOONH, labil.
8 84.2 3531 “ +13 53.0 38.6 L stabil.
116 f. pt. 29 55.8 40.7 & >
39 57.8 42.2 H,O free solution.

SoLUBILITY OF AMMONIUM FORMATE IN ForMICc ACID SOLUTIONS.
(Groschuff.)

30 grams of HCOONH, dissolved in weighed amounts of formic acid
and cooled to the point at which a solid phase separated.

HCOONH, HEOONH. HCGONH, HCOONH
n 4 Solid 3 Solid
to.
loopeéms. rogeé.M. Phase. xwpeéms. xoopeé. M. hase
Solution. HCOOH. Solution. HCOOH.
-3 35.3 39.9 HCOONH,. 11 so.0 73.0 HCOONH,
HCOOH 39 57.8 100.0 “
+ 8.5 40.6 49.9 e 78 73-1 199.0 i
21.§ §0.0 73.0 . 116 m.pt. 100.0 0 X

AMMONIUM IODATE NH,LIO,.

labil.
stabil.

13

100 parts H,O dissolve 2.6 parts salt at 15° and 14.5 parts at 100°.
(Rammelsberg — Pogg. Ann. 44, 555, 1838.)

Tetra Methyl AMMONIUM IODIDE N(CH,),I.

Solvent.

Water

Water

Methyl Alcohol
Methyl Alcohol
Ethyl Alcohol
Glycol

Glycol
Acetonitril
Nitro Methane
Nitro Methane
Acetone

Acetone

Salicyl Aldehyde
Salicyl Aldehyde

(Walden — Z. physik. Chem. 55, 708, "06.)

Formula.

H,0
H,O

CH,OH
CH,OH
C.H.OH
(CH,OH),
(CH:0H),
CH,.CN
CHNO,
CH,NO,
(CH.),CO
(CH,),CO
C.H,.OH.COH
C.H,.OH.COH

t°,

o
25
o
25
25
o
25
25
o
25
o
25
o

25

Sp.

Gr. of

Solution.

I

(o]

(o]

(o]

I

I
I

.0188
I.
.8023
-7920
7894

oI55

0678
1387
.1285
1492
-1379

SOLUBILITY IN SEVERAL SOLVENTS.

Gms. N(CHj3), I per 100.
R e TR

cc. Solution.
2.01I
5-31-5-89
0.18-0.22
0.38-0.42
.09

.014
-240
.650
.25-0.32
-340-38
.118
0.187
0.302
0.510

Gms.

I

5
o.
(o]

Solution.

-97
.22
22

.48

.224

.22
.21
.263
484
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Tetra Ethyl AMMONIUM IODIDE N(C,H,),I.

SOLUBILITY IN SEVERAL SOLVENTS.
(Walden — Z. physik. Chem. 55, 693, '06.)

AMMONIUM IODIDE

Gms. N(CpHj3) I per 100.

° .Gr.of

Solvent. » Formula. t°. gglution. e ng}:{ﬁm ;
Water H,O o 1.0470 16.31 15.58
Water H,0 25 1.1021 36.33(35.5)13.44
Methyl Alcohol CH:OH o 0.8326 3.7-4.3 4.-44
Methyl Alcohol CH:OH 25 0.8463 10.5 (10.7) 12.29
Ethyl Alcohol C,H;OH o0 0.7928 0.348 0.439
Ethyl Alcohol C,H,OH 25 0.7844 0.98 (0.88) 1.249
Glycol (CH,0OH), o 1.I039 3.27 2.97
Glycol (CH,0R), 25 1.0904 7.63 (7.55) 7.00
Acetonitril CH.CN o 0.8163 2.24 2.74
Acetonitril CH.CN 25 0.7929 3.04 (3.54) 3-83
Propionitril CH.CH,CN o 0.8059 o0.618 0.767
Propionitril CH,CH,CN 25 0.7830 0.81-1.01 1.29
Benzonitril CH.CN 2 SRS N o4 67 .
Methyl Sulphocyanide CH,SCN 25 1.0828 4.40 4.06
Ethyl Sulphocyanide C,H,SCN 25 I1.00IZ2 0.475 0.47
Nitro Methane CH.NO, o 1.1658 3.59 3.004
Nitro Methane CH,NO, 25 1.1476 5.61-6.27 5.61
Nitroso Dimethylin ~ (CH,),N.NO 25 1.0059 2.67 2.66
Acetyl! Acetone CH,COCH,COOCH; 25 ... 0.268 S
Furfurol CH,0.COH o 1.1738 3.91I 323
Furfurol CH.0.COH 25 1.1692 §.33 4.55
Benzaldehyde CH,COH 2 L 0.43 e
Salicylaldehyde CH,OH.COH 25 change-

able-17.7

Anisaldehyde CH,OCH,COH 25 ... o.59 o
Acetone (CH,),CO 0 0.799I 0.174 0.218
Acetone (CH,),CO 25 ... 0.249 0.218
Ethyl Acetate CH,COOC,H, 25 ... 0.00039 B
Ethyl Nitrate C,H,ONO, 25 1.0984 o0.062 ©0.056
Benzoyl Ethyl Acetate C;H,COCH,COOC,H, 25 1.13c3 ©0.32I 0.284
Di-Methyl Malonate CH,(COOCH,), 25 1.1335 0.040 0.035
Methyl Cyan Acetate CH,CNCOOCH, o 1.1341 1.82 1.605
Methyl Cyan Acetate CH,CNCOOCH, 25 ... 2.83 i
Ethyl Cyan Acetate CH,CNCOOC,H; o 1.0760 1.057 0.981
Ethyl Cyan Acetate CH,CNCOOC,H, 25 1.0607 1.71 I.41
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Tetra Propy]l AMMONIUM IODIDE N(C.H,),I

SOLUBILITY IN SEVERAL SOLVENTS.
(Walden — Z. physik. Chem. 55, 709, '06.)
Gms. N(C3Hy), I per 100.

o Sp. Gr. of

Solvent. Formula. t. B e e ey sﬁﬂﬁ; 3
Methyl Alcohol CH,OH o 0.9756 40.92 41.94
Methyl Alcohol CH,OH 25 1.0187 56.42 55-37
Ethyl Alcohol C,H,OH o 0.8349 6.5-6.8 8.14
Ethyl Alcohol C.H,OH 25 0.8716 19.88-20.29 23.28
Acetonitril CH.CN o 0.8553 13.03 15.24
Acetonitril CH.CN 25 0.8584 18.69 21.77
Propionitril CHCN o 0.8280 6.37 7.66
Propionitril C,H.CN . 25 0.8191 9.65 11.76
Benzonitril CH,.CN 25 1.0199 8.44 8.35
Nitro Methane CH,NO, o 1.181 14.79 12.52
Nitro Methane CH,NO. 25 1.158 22.24 19.21
Nitro Benzol CH:NO, 2558 [TETOR 5.71 4.79
Benzaldehyde CH,COH o 1.0581 7.06 6.67
Benzaldehyde C.H:COH 25 1.0549 9.87 9.35
Anisaldehyde CH, OCH,,COH o 1.1114 §.60 5.04
Anisaldehyde C.H:. OCH:,.COH 25 1.1004 6.75 6.14
Salicylaldehyde CH,OHCOH 52 ... 39.28 .
Ethylnitrite CH;ONO, o I1.1207 0.§522 0.466
Ethylnitrite C.H,ONO, 25 1.1025 ©0.653 0.592
Di-Methyl Malonate CH,(COOCH,), .o 1.1532 0.298 0.259
Di-Methyl Malonate CH,(COOCH,), 25 1.1345 o©0.320 0.282
Acetone (CH,).C . o 0.8259 2.692 3.26
Acetone (CH,),CO 25 0.8049 3.944 4.90
Ethyl Acetate CH,COOC,H, 25 0.8975 ©0.0003 0.00%

‘AMMONIUM NITRATE NH,NO,.

SoLUBILITY IN WATER.

(Schwarz — Ostwald’s Lehrbuch, 2d ed. p. 42 55 Muller and Kaufmann — Z. physik. Chem.
42, 497, '01-’02.)

G. Mols. Gms. NH4NO; per :

v sfiden NHNOpp __tcolm_ Phase.

o 26.63  54.19 118.3 NHNO,rhomb. 8

12.2 1.2945 34.50 6o c3 AR EES .4 s

20.2 I.3116 43.30 65.80 102.4 W

25.0 1.3197 48.19 68T 2 T2 X

30.0 1.3299 54.40 70.73  241.8 ¢

32.1 1.3344 §7.60 71.97 256.9 NHNO,rhomb. 8 +rhomb.a
35.0 1.3304 59.80 72.64 265.8 NH,NO, rhomb. «

40.0 1.3464 66.80  74.82 297.0 X

0.0 ... 77-41  77-49 344.0 3

6o.0 94.73 80.81 421.0 X

70.0 112.30  83.32  499.0 s

80.0 130.50 85.25 580.0 o

9o.0 166 .50 88.08 740.0 NHNO; rhombohedral?
100.0 196.00 89.71 871.0 <
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AMMONIUM NITRATE

SOLUBILITIES OF MIXTURES OF AMMONIUM NITRATE AND OTHER

SaLTs.
(Riidorff — Mulder.)

100 gms. H,O dissolve 162.9 gms. NH,NO, + 77.1r gms. NaNO, at

SoLUBILITY OF AMMONIUM NITRATE IN AMMONIA.
(Kuriloff — Z. physik. Chem. 25, 109, '98.)

16° R.
o° M.
100 gms.
9° M.
Gms.
to. NHNOs.
—8o o
—60 1.3918
—44.5 ©0.9526
—30  0.8308
—Io.5 0.9675
o o.7600

Mols. NEL,NO;
Gms. per 100 Mols. Gms.
NH;. NH,NO3 t°. NHNO.
+ NHz.

100 0.0 33.3 0.9358
4-4327 6.25  35.9 0.7746
I.2457 13.9 68.8 4.2615
0.3700 32883 94.0 0.6439
0.3515 36.9 190.8 o0.7578
0.2607 38.3 168.0 .5

100 gms. H,O dissolve 88.8 gms. NH,NO, + 40.6 gms. KNO, at
H.O dissolve 101.3 gms. NH,NO, + 6.2 gms. Ba(NO,), at

Mols. NH,NO;
Gms. per 100 Mols.
NH;. = NHNO;
+ NH,.
0.2352  45.9
0.1857 47.0
©-7747 53-8
0.0665 67.3
0.0588  74.2
100.0

t° = temperature of equilibrium between solution and solid phase.

SoLuBILITY OF AMMONIUM NITRATE IN NITRIC AcCID.
(Groschuff — Ber. 37, 1488, ’o4.)

Determinations by the ** Synthetic Method,” see Note, page 9.
Mols.

Gms.

¢o.,  NHNOs NHNOs Solid o, NHNOs Nhr%ﬂr\?b, Solid

per 100 per 100 Phase per 100 r 100 Phase.
Gms. Sol. Mols. HNO3. Gms. Sol. 1\4’())?5. HNO;.

8 21.1 21.I NHNO;zHNOs 1I.0 5I.7 84.3 NHNO;HNO,
23 28.7 31.6 * ¢ 12.0 54.7 95.1 * labil,
29.5mpt.38.8 50.0 & 1.5 57.6 108.0 z 3
27.5 44.6 63.4 b b 1I11.5 54.0 02.4 NHNO; labil
23.5 49.4 76.8 ® 17.0 54.7 95.I “ stabil.
%70, 5 54.0 92.4 X 27.0 26.2 10I.0 &

16. 4. : Y 49.0 60.4 120.0 ©
4.c5> is.g gg.? SENDe ) 78.0 68.1 168.0 «
a= solution in HNO,, b = solution in NH,NO,.
SoLuBILITY OF AMMONIUM TRI-NITRATE IN WATER.
(Groschufi.)
Gms. NH,NO; Gms. HNOz Mols. NH,NOs* Mols. NH,NO3 .

L Poms. Gras. Mols,  tofal Moks. P,

Solution. Solution. H;0. Solution.
-8 34.2 53-9 64.3 22.0 NHNO,.2HNO,
—~2.5 34.8 54.8 7S 230 £
+3.0 35-4 55-8 90.0 24.3 .

8.3 36.6 56.9 113.0 25.7 @

19.5 37-4 58.9 225.0 29.0 L
25.0 38.1 60.0 450.0 3.0 o
29.5m.pt. 38.8 61.2 0.0 > &

* or NH.NOj3.2HNO3;.



AMMONIUM NITRATE 30

SoLuBILITY OF AMMONIUM NITRATE IN AQUEOUS ETHYL ALCOHOL.
(Fleckenstein — Physic. Z. 6, 419, '0s.)

o Grams of NH,NOj3; Dissolved per 100 Grams Aq. Alcohol of (Wt.%).

100%. 86.77%. 76.12%. 51.65%. 25.81%. o%.
20 255 11.0 23.0 70.0 140 195
30 4.0 14.0 32.0 90.0 165 230
40 5.0 18.0 43.0 115.0 196 277
50 6.0 24.0 55.0 144.0 244 3635
60 7-5 30.0 70.0 183.0 320 R.c
70 9.0 41.0 93.0 230.0
8o 10. 56.0 L

Nortke. — The figures in the preceding table were read from curves
shown in the abridged report of the work, and are therefore only
approximately correct. Determinations of the solubility in methyl
alcohol solutions were also made but not quoted in the abstract. The
‘“ Synthetic Method”’ (see Note, page g) was used.

100 grams absolute ethyl alcohol dissolve 4.6 grams NH,NO, at
14° and 3.8 grams at 20.5°.

100 grams absolute methyl alcohol dissolve 14.6 grams NH,NO, at
14° and 17.1 grams at 20.5°.

(Schiff and Monsacchi — Z. physik. Chem. 21, 277, '96; at 20.5° de Bruyn — Ibid., 10, 783, '92.)

AMMONIUM MAGNESIUM NITRATE 2NH,NO,Mg(NO,),.

100 parts water dissolve 10 parts salt at 12.5°
(Foucroy.)

AMMONIUM MANGANIC MOLYBDATE 5(NH,),M00,.Mn,(Mo0,0,).
12H,0.

100 parts water dissolve 0.98 parts salt at 17°.
(Struve — J. pr. Chem. 61, 460, "54)

AMMONIUM OXALATE (NH,),C,0,.

100 grams H,0 dissolve 2.215 grams (NH,),C,0, at 0° Sp. Gr. of
solution = 1.o105.
(Engel — Ann. chim. phys. [6] 13, 350, '88.>

SoLUBILITY OF NEUTRAL AMMONIUM OXALATE IN AQUEOUS SoOLU-
TIONS OF Acip AMMONIUM OXALATE.

(Engel.)
4 Milligram Mols. per 10 Grams per 100 cC.
cc. Solution. Solution.
(NH92C20,  NHHCZ0, (NH)2C204  NHHCZ0,.
3-54 0.0 2.19 0.0
2.65 1.45 1.63 0.77
2.475% 2.525 I.52 1.34
2.38 2.9o 1.47 1.54%

* Both salts present in solid phase
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SoLUBILITY OF AMMONIUM OXALATE AND OxALIC ACID IN WATER AT 25°.
(Walden — Am. Ch. J. 34, 149, '05.)

Mixtures of the two substances were dissolved in warm water and
the solutions allowed to cool in a thermostadt held at 25°.

Composition of Solution.

Emms per 100 Gms. Mols. per 100 Mols.‘ Solid Phase.
Solution. - HpO.

(NH,)2C204. HaCz04. (NH)2C204. H2C204.
0.28 10.20 0.045 2.281 HgC20,.2H20 and (NH,)3C204.3H,C204.4H30
0.46 7.24 0.072 I.570
2.44 2.59 0.372 0.546
3.65 2.8 0.566 0.599
4-99 3-41 0.791 0.745

Double salt, (NH()2C20,.3H2C20,4.4H20

(NH,)2C204.3H2C20,.4H20 and

520 3.55 0.824 0.781 (NH,2C;0, 6,0, Hz0

5.36  3.38  0.853 o.741

6.27-%'304 1.00 0.671 ; Double salt, (NH,)2.C20, Hz2C20;.H20
7-03 2.90 1.13  0.645 :
7.08 2.70 1.14 0.599 (NH,)3C20,H3C30, . Hz0 and (NH,)2C;0,
6.92 ... R 75 E (NH,)2C20,

AMMONIUM HYDROGEN PHOSPHITE (NHH)HPO,.

100 grams water dissolve 171 grams (NH,H)HPO, at o° 190 grams
at 14.5° and 260 grams at 31°.
(Amat.— Compt. rend. 105, 809, ’87.)

AMMONIUM PERMANGANATE NHMnO,.
100 parts water dissolve approximately 8 parts of NH,MnO, at 15°.
(Aschoff.)

AMMONIUM FLUO SILICATE (NH,),SiF,.

100 parts water dissolve 18.5 parts (NH,),SiF, at 17.5°, Sp. Gr. 1.096.
(Stolba — Chem. Centr. 418, 1877.)

AMMONIUM SALICYLATE C,H,(OH)COONH,.
100 parts H,0 dissolve 111.1 parts CH,(OH)COONH, at 25°; 100

parts alcohol dissolve 43.5 parts at 25° and 100 parts at the b. pt.
(U.S.P.)
AMMONIUM SULPHATE (NH,),SO,.

SoLusBILITY IN WATER.

(Mulder.)
o  Grams (NH)2S04 per 100 Grams. o Grams (NH,);SO, per 100 Grams.
o 70.6 41 .4 30 78.0 43-8
5 71.8 41.8 40 81.0 44.8
10 73.0 42.2 6o 88.0 46.8
15 74.2 42.6 8o 95-3 48.8
20 754 43.0 100 103.3 50 8
25 76.7 43-4 108.9 107.5 51.8

Sp. Gr. of saturated solution at 15° = 1.248; at 19° = 1.241.
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SOLUBILITY OF MIXTURES OF AMMONIUM SULPHATE AND COPPER
SULPHATE AT 16°, AND OF AMMONIUM SULPHATE AND
PoTASSIUM SULPHATE AT 19.1°.

(Riidorff — Ber. 6, 482, "73.)
(NH,)2SO, -i- CuS0O;,. (NH)2S0, :I- K2S04.

~ DT =
R 3 G. per 100 g.Solution. X ? G.per 100 g.Solution

p phe Ll el 3
Preparation of Solution €u50, (NTin30s. Preparation of Solution +50%. (NFLD:SO4.
Both salts in excess 8.55 7.12  Both salts in excess 39.3 37.97

15 cc. sat. sol.+ 3 gms. 15 cc. sat. sol.+4 g.

(NH,),SO, 1.77 18.16 K,SO, 4.94 33.26
15 cc. sat. sol.+ 3 gms. 15 cc. sat. sol.4+4 g.

CuS0,.5H,0 15.85 5.65 (NH,).SO, 2.05 40.80

SoLUBILITY OF AMMONIUM SULPHATE IN AqQueous ETHYL ALcoHOL
SOLUTIONS.

(Traube and Neuberg — Z. physik. Chem. 1, 510, '87; Bodlinder — Ibid. 77, 318, 'o1; Schreinemaker —
Ibid. 23, 657, "07; de Bruyn— Ibid. 32, 68, ’00; Linebarger — Am. Ch. J. 14, 380, ’92.)

Upper Layer Results. Lower Layer Results.
Grams per 100 Gms, Solu- Gms. C,%OH Gms. (NH,)250; per xoo g.
tion at 10°—40°. per 100 Gms. Solution at:
CH,0M.  (NHp);SOx. Solution. 6.5°. 15°. 32°
100 0.0 o 42.0 42.6 44
8o 0.1 2.5 39.0 40.2 ?
70 0.3 5.0 36.z2 37.2 ?
6o 1.4 51033 33-2 34-5 42
50 3.2 10.0 30.0 31.0 3§
43 4.8 12.5 27.2 28.0 ?
40 6.6 1600 M =275 IS ?
35 9.2 17.5 22.0 22.4 ?
30 12.2 20.0 20.0 20.0 ?
25 14.6

NoTeE. — When ammonium sulphate is added to aqueous solutions
of alcohol, it is found that for certain concentrations and temperatures
the solutions separate into two liquid layers, the upper of which con-
tains the larger percentage of alcohol.

Most of the determinations which have been made upon this system,
as contained in the papers referred to above, are given in terms of
grams of ammonium sulphate, of alcohol and of water per 100 grams
of these three components taken together. Those results which are
given in other terms can be readily calculated to this basis, and it is
therefore possible to make a comparison of the several sets of de-
terminations by plotting on cross-section paper and drawing curves
through the points. In the present case the grams of alcohol per 100
grams of solution were taken as ordinates, and the grams of ammo-
nium sulphate in the same quantity of each solution taken as absciss.
It was found that a single curve could be drawn through practi-
cally all the points representing the upper layer solutions at the
several temperatures, but the points for the solutions containing the
larger amounts of water gave curves which diverged with increase of
temperature. The results given for 33° in the above table are not
to be accepted as correct until further work has been done.
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SOLUBILITY OF AMMONIUM SULPHATE IN AQUEous PropyL ALCOHOL

SOLUTIONS AT 20°.
(Linebarger — Am. Ch. J. 14, 380, '92.)

Gms. per 100 Gms. Gms. per 100 Gms.
Solution. lution.
C3H;O0H.  (NH,)2SOs. C3H;OH.  (NHg)2SO,.
70 0.4 40 3.2
60 " I.0 30 4.8
50 2.0 20 6.7

AMMONIUM CADMIUM SULPHATE (NH4),Cd(SO.),6H,O.

100 cc. H,0 dissolve 72.3 grams (‘\THJ,Cd(SOA)2 at 25°.
Locke — Am. Ch. J. 27, 459, "o1.)

AMMONIUM CHROMIUM SULPHATE (Alum) (NH,),Cri(SO,)..
24H,0.
100 cc. H,O dissolve 10.78 grams anhydrous or 21.21 grams hydrated

salt at 25°.
(Locke — Am. Ch. J. 26, 174, %o1.)

AMMONIUM COBALT SULPHATE (NH,),Co(S0,)..6H,0.
SoLUBILITY IN WATER.

(Tobler — Liebig’s Annalen 95, 103, 55 v. Hauer — ] pr. Chem. 74, 433, ’s8; at 25°, Locke — Am.
h. J. 27, 459, 'o1.)

Gms. (NH)2Co(SOy)2 Gms. (NH)2Co(SO)z
t°. per 100 Gms. t°. per 100 Gms.

Water. Solution, Water. Solution.
o 6.0 5.7 40 22.0 18.0
10 9.5 8.7 50 27.0 21853
20 13.0 11.5 60 335 25341
25 14.72 12.8 70 40.0 28.6
30 17.0 14.5 8o 49 .0 32.9

NoTe. — The determinations reported by the above named inves-
tigators were plotted on cross-section paper and although considerable
variations were noted, an average curve which probably represents
very nearly the true conditions was drawn through them, and the above
table made from this curve. ‘

AMMONIUM COPPER SULPHATE (NH,),Cu(SO,),.6H,0.

100 grams H,O dissolve 26.6 grams salt at 19°, Sp. Gr. of sol. =1.1336
(Schiff — Liebig’s Ann. 109, 326, ’59.)

AMMONIUM IRON SULPHATE (Alum) (NH,),Fe,(SO,),.24H,0.

100 CC. H,O dissolve 44.15 gms. anhydrous or 124.40 gms. hydrated
salt at 25°. Sp. Gr. of saturated solution at 15° = 1.203.

1 ( e — Am. Ch. J. 26, 174, ’o1.)
AMMONIUM IRON SULPHATE (ferrous) (NH‘)zFe(SO‘),.6H,O.'

SoLUBILITY IN WATER.
(Tobler; at 25°, Locke — Am. Ch. J. 27, 450, 'o1.)

to. G. WHJzFe(SO;)g t°. G. (NH4)2F9(528¢)2 to. G. (NH.)zFe(SO;)z

per 100 g. HyO per 100 g. H20. per 100 g.
‘0 12.5 25 25.0 (T) 50 40
15 20.0 25 35.1 (L) 70 52

40 33.0



AMMONIUM INDIUM 34
SULPHATE
AMMONIUM INDIUM SULPHATE (NH,).In,(SO,),.24H,0.
100 g. H,0 dissolve 200 gms. salt at 16° and 400 gms. at 30°.
(Rossler — J. pr. Chem. [2] 7, 14, 732
AMMONIUM MAGNESIUM SULPHATE (NH,),Mg(SO,),.6H,0.

SOLUBILITY IN WATER.
(Average curve, from results of Mulder, Tobler, Locke, at 25°.)

G. (NH)2Mg(S0,)2 G. (NH,):Mg(SOy)2
te. per 100 Gms. t°. per 100 Gms.
Water.  Solution. Water. Solution.
o 9.0 8.8 40 27.0 203
10 13.0 I1.5 50 32.0 24.4
20 18.0 S H308] 6o 37.0 20
25 19.9 16.6 70 42.0 29.6
30 22.0 18.0 8o 47.0 32.0

AMMONIUM MANGANESE SULPHATE (NH,),Mn(SO,),.6H,0.

100 cc. water dissolve 37.2 gms. (NH,),Mn(SO,), at 25°.
(Locke — Am. Ch. J. 27, 450, 'o1.)

AMMONIUM NICKEL SULPHATE (NH,),Ni(SO,),.6H,0.

SoruBIiLITY IN WATER.
(Average curve from Tobler, Locke, at 25°.)

G. (NH)2Ni(SOy)2 G. (NH)2Ni(SO4)z

te. per 100 Gms. t°. per 100 Gms.
Water. Solution. Water. Solution.
o 1.0 0.99 40 12.0 10.72
10 4.0 3.85 50 14.5 12.96
20 6.5 6.10 6o 17.0 14.53
25 5757 7.04 70 20.0 16.66

30 9.0 8.45

AMMONIUM SODIUM SULPHATE NIH,NaSO,.2H,0.

100 gms. water dissolve 46.6 gms. NH,.NaSO,.2H,O at 15°, Sp. Gr.
Sol. = 1.1749. :

AMMONIUM VANADIUM SULPHATE (Alum) (NH,),V,(SO,)..

24H,0.
100 cc. H,O dissolve 31.69 gms. anhydrous or 78.50 gms. hydrated
salt at 25°. (Locke.)

AMMONIUM ZINC SULPHATE (NH,),Zn(S0O,),.6H,0.

SOLUBILITY IN WATER.
(Average curve, see Note, p. 33, Tobler, Locke, at 25°.)

G. (NH)2Zn(S04)3 G. (NH()2Zn(SOy)2
te. per 100 Gms. te. per 100 Gms.

Solution. Water. Solution.  Water.
o 6.54 7.0 40 16.66 20
10 8.67 9-5 50 20.0 25
20 I1.1I 12518 60 23.1 30
25 12.36 14.1 70 25.9 35

30 13-79 16.0 8o 29.6 42
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AMMONIUM PERSULPHATE (NH,).S,0,.

100 parts H,O dissolve 58.2 parts (NH,),S.,0, at o°.
(Marshall — J. Chem. Soc. 59, 771, 'o1.)

AMMONIUM SODIUM HYDROGEN SULPHITE (NH,)Na,H(SO,),
4H.0.

100 gms. H,0 dissolve 42.3 gms. salt at 12.4° and 48.5° gms. at 15°.
(Schwincker — Ber. 22, 1732, '89.)

AMMONIUM SULPHOCYANIDE NH,SCN.
roo parts water dissolve 128.1 parts NH,SCN at o° and 162.2 parts

at 20°.
(Clowes — Z. Ch. 190, 1866.)

AMYL ACETATE BUTYRATE, FORMATE, etc.

SoLUBILITY IN WATER AND IN AQUEOUS ALCOHOL AT 20°.
- (Bancroft — Phys. Rev. 3, 131, 196, 205, '95-'96; Traube.— Ber. 17, 2304, ’84.)

Ester. S e hOr. o B Lo e B
Amyl acetate 0.2 0.88 Amyl propionate o.1 0.88
Isoamylacetate o.2 (x.27) ... Isoamyl formate o.3 (gms. at22°)
Amyl butyrate o.06 0.85

Solubility of Iso Amyl Acetate Solubility of Amyl Acetate and Amyl
in Aq. Alcohol Mixtures. Formate in Aq. Alcohol Mixtures.
cc. HyO added to cause separation

of second phase in mixtures of the
cc. CoH:OH given amounts of alcohol and 3 cc.

Per s cc. CoHsOH. in Mixture. portions of :

c 0.  CBolmy Focmmte: A,
7 0.41 3 1.80 1.76
6 o7 9 8.77 9.03
5 1.31 15 17.0I 17.52
320 3.0 21 27 .06 26.99
3.0 4.0 27 38.31 37-23
2.60 5.0 33 50.71 48.41

39 65 .21 500
43 85.10
48 94-20

ANETHOL (p Propylanisol) CH,CHCH[4]C,H,OCH..

SoLUBILITY IN AQ. ALCOHOL AT 20°.
(Schimmel and Co. Reports, Oct 1895, p. 6)

Vol. per cent alcohol = 20 23 30 40 50
Gm. Anethol per liter aq. alcohol=o0.12 0.20 0.32 0.86 2.30
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ANILINE CH,(NH,).
SoLUBILITY IN WATER AT 22°
(Herz — Ber. 31, 2671, '98; see also Vaubel — J. pr. Chem.[2} 52, 72, '95: Aignan and Dugas—
Compt. rend. 129, 643, 99.)

100 cc. H,0 dissolve 3.481 cc. C,H,(NH,) — Vol. of Sol. = 103.48,
Sp. Gr. = 0.9986.

100 cc. C,H (NH,) dissolve 5.22 ce. H,O—Vol. of Sol. = 104.96,
Sp. Gr. = 1.0173.

SOLUBILITY OF ANILINE IN WATER AT DIFFERENT TEMPERATURES.
(Alexejew — Ann. Physik. Chem. 28, 305, '86; calc. by Rothmund — Z. physic. Chem. 26, 475, '98.)
Determinations by *¢ Synthetic Method *’ see Note, p. 9. Figures read from curve.

¢°. Gms. Cq H5(NH3) per 100 Grams. . Gms. C¢HsNH; per 100 Grams.
Agq. Layer. Aniline Layer. Aq. Layer. Aniline Layer.
20 3 95-5 140 13.0 83.5
40 3iis 95.0 150 18.0 79.0
6o 3.8 94.7 160 27.5 71.0
8o 4.5 93-5 165 36.0 63.0
100 6.0 92.0 167 .5 (crit.temp.) 48.6
120 8.5 88.5

SOLUBILITY OF ANILINE IN AQUEOUS SALT SOLUTIONS AT 18°
(Euler — Z. physik. Chem. 49, 307, '04.)

Aa- Solution. O SRt O o, Sambion. el peros s vent

H,O alone o 3.61 N NaOH 40.06 1.90
iIN KCl  37.3 3.15 N LiCl  42.48 2.80

N KCl 74.6 2.68 N CuCl, 67.25 3.00

N NaCl 8.5  2.55

SOLUBILITY OF ANILINE IN AQUEOUS ANILINE HYDROCHLORIDE

SOLUTIONS AT 18°.
(Lidow — J. russ. phys. chem. Ges. 15, 420, '83; Ber. 16, 2297, '83.)

Per cent CGHsNHoHCl Gms. CeNsNHz Per cent CéHsNH2.HCl  Gms. CeHsNHz
in Solvent. per 100 g. Solvent. in Solvent. per 100 g. Solvent.
5 3-8 30 39-2
12 5-3 35 50-4
25 18.3

DISTRIBUTION OF ANILINE BETWEEN:
(Vaubel — J. pr. Chem. [2] 67, 477, "03.)

Water and Ether. Water and Carbon Tetrachloride.
Composition of Solutions. Gms. CeHsNH,in: Composition of Solutions. Gms.Ce¢HzNH; in:
GOl s AL fg CGUNT sawa S SO

1.2478 50 cc. H,O so ce. H,O
+20cc. Ether o0.1671 1.0807 0.3478 +20cc.CCl, ©.3358 o.012

1.2478 50 cc. H,0O so cc. H,O
+s5o0cc. Ether 0.0835 1.1643 1.2478 +350cc.CCl, o0.2767 1.971

1.2478 50 cc. H,0 5o cc. H,O

+100 cc. Ether 0.0594 1.1884 1.2478 -+100cc.CCl, 0.1845 1.063
SOLUBILITY OF ANILINE IN SULPHUR.
(Alexejew — Ann. Physik. Chem. 28, 305, ’86.)

t° Gms. CeHsNH2 per 100 g. Gms. CéHsNH2 per 100 g.

S. Layer. Anilin Layer. & S. Layer. Anilin Layer.
100 4 75 130 15 58
110 6 70 17.5 47

T35-3
120 10 64 138 (crit. temp.) 23 ..
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DISTRIBUTION OF ANILINE BETWEEN WATER AND TOLUENE AND
BETWEEN AQUEOUS SALT SOLUTIONS AND TOLUENE AT 25°

(Rizd.1 — Z. physik., Chem. 56, 243, ’06.)

NotE. — Mixtures of Aniline and Toluene were shaken with water or
with aqueous salt solutions, and after separation of the two layers the
Sp. Gr. of the A : T mixture (layer) was determined and also the amount of
Aniline in each layer.

Liition Shakenvwwith Vol. per cent  Sp. Gr. of A: T Gms. CgHsNH; in 100 cc. of:
TR A e M e T Lo Aq Lver
H,0 50:50 0.9257 41.5 2.14

4 25:75 0.8928 20.7 655

i 12.5:87.5 0.8737 8.62 0.86

[ 5-.5:04.5 0.8661 3087 0.45

& 2.5:97.5  0.8627 1.68 0.21
o.iN —K—’%& 50: 50 ©.9297 44.0 2.09

3 25:75 0.8go1 19.03 1.38

* 12.5:87.5 0.8739 8.77 0.81

& 5-5:94.5 0.8663 3.94 0.42

o 2.5:97.5 0.8629 1.81 0.21
o.1N KBO, 50:50 0.9257 41.61 2.11

“ 255705, 0.8870 17.08 1.34

= 12.5:87.5 0.8748 9-34 0.92

< 5.5:94.5 0.8661 3-85 .44

o 25397 -5 0.8627 .72 0.21
0.01094N AL ] (:H 50:50 0.9334 46.52 2/510

it 25:75 0.8929 20.78 1.46

e 12.5:87.5  0.8749 9-41 . 0.88

i 5-5:94-5 0.8663 3.96 0-43

“ 2.5:97-5 0.8628 1672 0.20
o0.104N ____)2_Sr((zH 50:50 ©0.9333 46.43 2.13

114

-

25:75% 0.8929 20.78 .46
0.1044N S(OH) T2} /58700y 0.8750 9.46 0.88
2

143

5.5:94.5 0.8662 3.96 0.43
0.1063N CIOLEE 8 2.5:97.5  0.8628 I750 | 4,020
2

0.04N -CﬂS—HZZ 50:50 0.9333 46.18  2.20

i 25:75 0.8925  20.59  I.5I
12.5:87.5 0.8749  9.43 0.1
" 5.5:94.5 0.8662 3.89 0-44

2.5:97.5 0.8627 1.70 0.2I

100 cc. aqueous solution contain 3.607 gms. Aniline at 25°



ANILINE

38

SOLUBILITY OF ANILINE, PHENOL MIXTURES IN WATER.
(Schreinemaker — Z. physik. Chem. 29, 584; 30, 460, '00.)

Mlxturc used = zci .4 Mols. Aniline

Mixture used =50 Mols. Aniline

~+ 74.6 Mols. Phenol . ~+ 50 Mols. Phenol

t°. ms. of Mixture per 100 Gms. te. Gms. of Mixture per 100 Gms.

Aq. Layer. A.-+P. Layer. Aq. Layer. A.-P. Layer.

40 5.0 86.0 40 4.0 91.5
60 5.5 82.0 8o 353 8s.5
8o 8 o 77 -0 100 8.0 82.0
100 2.5 67.0 120 13.5 73-5
110 9 o 56.5 130 19.0 66 .0
104 (crit. temp.) 33 --- 135 23.5 58.0

140 (crit. temp.)

Determinations in above table by ‘ Synthetic Method,” see NOTE pP-9
Schreinemaker gives results for several other mixtures of Aniline and
Phenol which yield curves entirely similar to those for the two mixtures

here shown.

NitrANILINES C,H,NH,NO.,.

o, m, and p.

SoLuBILITY IN WATER.
(Carnelly and Thomson — J. Chem. Soc. 53, 768, 88; Vaubel — J. pr. Chem. [2] §2, 73. "95; above 20°

Lowenherz —

physxk Chem. 25, 407, ’98.)

Grams Nitraniline per Liter of Solrtion,
N

L]
¢ Ortho Nitraniline. Meta Nitraniline. Para Nitraniline,
20 1.14-1.67 0.77-0.80
24.2 1.25 (25°) 1.203%
27.3 - 1.422
SoLuBILITY OF ORTHO AND OF META NITRANILINE IN HYDROCHLORIC
Acip.
(Lowenherz.)
Ortho Nitraniline at 23° Meta Nitraniline.
G. Mols. per Liter. Grams per Liter. G. Mols. per Liter. Grams per Liter.
HCl  CeHgNHz.  HCI  CoH3NHa. HCl  CeHsNHz, HCI  CoHsNHa.
NOz(0) NO2(0) NOg(m) NOg(m)
0.0 o0.0091 0.0 1.25 (25°) o.0 0.009I ©0.0 I.20
0.63 o.0143 22.97 1.97 (26.5°)0.0125 ©0.0183 0.46 '2.53
0.95 0.0174 34.63 2.40 (23.3°)0.0247 o0.0274 o.90 3.83
1.26 ©0.02I§5 45.94 2.97

SOLUBILITY OF META AND OF PARA NITRANILINE IN ORGANIC

SOLVENTS AT 20°.
(Carnelly and Thomson.)

Gms. per Liter.

SE Meta.  Para.
Methyl Alcohol  110.6 95.9
Ethyl Alcohol 70.5 58.4
Propyl Alcohol 56.5 43-5
-Iso Butyl Alcohol 26.4 19.1
Iso Amyl Alcohol 85.1 62.9
Ethyl Ether 78.9 61.0

Gms. per Liter.
r——

Sethent. Meta.  Para.
Benzcne 24.5 19.8
Toluene I 75T T T
Cumene II.5 9.0
Chloroform 30.1 23.1
Carbon Tetra Chloride 2.1 1.7
Carbon Bisulphide R332 0!

ANISIC ACID (p-Methoxybenzoic acid) CH,0.C,;H,.COOH. See also p. 61.
100 cc. sat. aq. solution contain 0.2263 gm. Anisic acid at 25°

(Paul — Z. physik, Chem. 14, 111, '94.)
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ANTHRACENE C,H,,.
SoLuBILITY IN LiQuip SuLPHUR Dioxipe IN THE CRrITICAL REGION,

(Centnerswer and Teletow — Z. Electrochem. 9, 799, *03.)

Weighed amounts of anthracene and liquid SO, were placed in glass
tubes which were then sealed, rotated at a gradually increasing
temperature and the point at which the solid disappeared, observed.

Gms; Cy Hyo Gms. Cy4 Hyo Gms. Cy4 Hyo
t°. per 100 g. 15 T 100 g. o2 I 100 g
Solution. lution. lution
40.1 2L 65.0 4.0 98.0 9.36
45.8 2.48 78.2 5.66 09.1 9.95
47.9 2.65 88.0 7.14 106.5 12.78

SOLUBILITY OF ANTHRACENE IN ABSOLUTE ETHYL aND METHYL

ALcoHOLS.
(v. Becchi; at 19.5°, de Bruyn — Z. physik. Chem. 10, 784, "92.)

Grams Cyq Hyo per 100 Grams Alcohol at;

“16°. 10.5°. b. pt‘.
In Ethyl Alcohol 0.076 1.90 0.83
In Methyl Alcohol : 1.80 50

SOLUBILITY OF ANTHRACENE IN BENZENE.
(Findlay — J. Chem. Soc. 81, 1221, 02.)

Gms. C],Hm Mols. C“Hm

Gms. CyHyo Mols. CyyHye

£°. per 100 Gms. per 100 Mols. G peré:oﬁ‘Gms per éﬁo[c_)[al.\t[ols.

5 0.979 0.429 38.4 25773 1.213
10 1.118 0.491 40.0 2.987 1.312
15 1.296 0.567 44.6 3.368 1.473
20 T5532 0.673 50 3.928 I.927
25 1.830 0.803 6o 4.941 2.164
26.5 I.951 0.856 70 6.041 2.649
30 23175 0.954 8o TRETS, 3-143

100 parts of toluene dissolve o.92 parts anthracene at 16.5° and

12.94 parts at 100° (v. Becchi).

SOLUBILITY OF ANTHRACENE IN ALCOHOLIC

AT2/52"

Picric Acip SOLUTIONS

(Behrend — Z. physik. Chem. 15, 187, "04.)

Grams per 100 Grams

Grams per 100 Gms.

- ution. Solid Phase. PicricSolutlon. Solid Phase.
Alcﬁi Anthracene. 'Aciq, Anthracene.

) 0.176 Anthracene 3.999 ©o.202 Anthracene Picrate
I.017 o0.I90 & 5.087 o0.18 g

2.071 0.206 i . 5.843 o0.162 &

2.673 o.215 ¥ 6.727 o.151 5

3.233 0.228 8 7.511 o.149 Anthracene Picrate

+ Picric Acid

3-469 o0.236 Anthracene and 7.452 © Picric Acid

Anthracene Picrate
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ANTHRAQUINONE (C.H,),(CO),.

SoruBiLITY IN Liguip SuLrpHUR Di1oxIDE IN THE CriTicAL REGION.
(Centnerswer and Teletow — Z. Electrochem. 9, 799, ’08.) (See Anthracene, page 39).

W R R
Solution. Solution. Solution.
39.6 0.64 92.1 2.81 118.5 5.60
5I.5 0.88 101.4 3.67 141.6 7853
67.9 1073 106.3 4.23 160.0 9.60
82.4 2.24 108.7 4.40 179.0 12.70
183.7 18.30

100 parts of absolute ethyl alcohol dissolve o.05 part anthroqumone
at 18° and 2.249 parts at b. pt. (v. Becchi).

SOLUBILITY OF ANTHRAQUINONE IN ETHER.
(Smits — Z. Electrochem. 9, 663, "03.)

Weighed amounts of ether and anthraquinone were placed in glass
tubes which were then sealed. The temperature noted at which the
anthraquinone disappeared and also at which the hqmd phase disap-
peared (critical temp.). The two curves cross at 195° and again at
241°. Between these two temperatures the critical curve lies below
the solublhty curve, hence for this range of temperature no solubility
curve is shown. The following figures were read from the curves, and
are therefore only approximately correct.

’ Solution. lS):;h.mon Solution.
130 3 241 30 260 8o
150 4 245 40 270 90
170 4.5 247 50 275 Ioo
195 5.0 250 6o

100 parts of toluene dissolve o.19 part anthraqmnone at 15° and
5.56 parts at 100° (v. Becchi).

ANTIMONY TRICHLORIDE SbCl,.

SoLuBILITY IN WATER. Sorip Puase SbCl,.
(Meerburg ~— Z. anorg. Chem. 33, 299, 1003.)

oma L CEge e . MR S
Mols. HO. - g. H0. " Mols. H20. g. HsO.
©  47.9 6o1.6 35 91.6 1152.0
15 64.9 815.8 40 108.8 1368 .0
2 {72.4 910.1 50 152.5 - 1917.0
74.1 © 931.5 6o 360-4 4531.0
25 78.6 988.1 72 o0 )

30 84.9 1068.0
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ANTIMONY TRICHLORIDE

SOLUBILITY OF ANTIMONY TRICHLORIDE IN AqQueous HYDROCHLORIC

Acip. Sorip Puase SbCl;. TEewMmPp. 20°,
(Meerburg.)

xooML?[ljl.s?eﬁgO. lgomgs.' ﬁi‘o. waﬁsis?eﬁ,o.
HCL. SbCly. HCI.  SbCh. FCEIR § ShChi
o 72.4 0.0 QI0.% 9.1 68.9
2.4 %1.2 4.86° 895.4 11.7 68.x1
6.1 69.9 12.34 8%9.0 28.7  62.8
8.3 68.2 16.80 857.6

Gms. per
100 g. HyO.
fCl. SbChy,
18.41 866.4
23.68 856.3
58.08 789.8

100 grams absolute acetone dissolve 537.6 grams SbCl, at 18°.
(Naumann — Ber. 37, 4332, '04.)

'ANTIMONY TRI IODIDE Sbl,.

SorLuBiLITY IN METHYLENE IODIDE AT 12°
(Retgers — Z. anorg. Ch. 3, 344, '03.)

100 parts CH,I, dissolve 11.3 parts Sbl,.

Sp. Gr. of solution = 3.453.

ANTIMONY POTASSIUM TARTRATE K(SbO)C,H,0,.3H,0.
100 grams glycerine dissolve 5.5 grams of the tartrate at 15.5°

ARGON, A,
L i
(o) e
1 764.9
5 765 .0
10 765.3
15 762.4
20 757.6
25 766 .7
30 760.6
35 7571
40 758.3
45 756.4
50 7476

SoLUBILITY IN WATER.
(Estreicher — Z. physik. Chem. 31, 184, '00.)

Absorption Coefficients.*
e \————

Vol.
Hz0.

77 -40
77-39
77-41
77-46
77-53
77 .62
77-73
77 .86
77-99
78.15
78.31

Vol. Absorbed

I

HD N NN DDWW

gon.

-73

0O000000O0O0OO0

o

a,

.0561
.0507
.0450
-0404
.0369
0339
.0312
.0288
.0203
.0246
.0221

7.

.0578
.0561
.0508
-0453
.0410
-0379
-0347
.0326
.0305
.0286

000000 O0OO0OO0OO

Solubility.
q.
.0102
-0099
.00Q90
-0079
.0072
.0066
.0060
.0056
.0052
.0048
.0045
.0041

000000000 0O0O0

a =under barometric pressure minus tension of H,O vapor.
! =under 760 mm. pressure.
q =grams argon per 100 g.H,0 when total pressure is equal to 760 mm.

* See Acetylene, page 8.
ARSENIC PENTOXIDE As,O,.

100 parts H,0 dissolve 244.8 parts As,O, = 302.3 parts H,AsO, at
12.5° Sp. Gr. of solution = 2.18 at 15°.

ARSENIC IODIDE AsI,.
SOLUBILITY IN METHYLENE IODIDE AT 12°.

(Retgers — Z. anorg. Chem. 3, 344, 1803.)

100 grams CH,I, dissolve 17.4 gms. Asl,.

(Vogel)

Sp. Gr. of solution = 3.449.
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ARSENIO TRIOXIDE As,O,.
SOLUBILITY OF THE:

Crystallized Modification. Amorphous Modification.
In Water. In Water.
. Gms. As303
o o Gms. AspO:
R i N s
2 1.201 ord. temp. 23a5]
15 1.657 b. pt. 11.86
;g 8 zggi In Alcohol, Ether and CS,.
: ] G. AspOj3 per 100 g. Solvent.
b. pt. 6.+ Alcohol 0.446
(Bruper and St. Tolloczko — Z. anorg. Chem. 37, 456, FEther 0.454
’03; Chodounsky — Listy. Chem. 13, 114, '88.) CS 0.00I

(kaler—] pr. Chem. [2] 31, 347, '85.)

ASPARAGINE C,HN,0,.H,0.

SoruBIiLiTY B-I-AsPARAGINE C,H:N,0,,H,O AND OF B-l-ASPARAGINIC
Acip C.H,NO, 1IN WATER.

Determined by ¢ Synthetic Method,” see Note, page g.
(Bresler — Z. physik. Chem. 47, 613, '04.)

ﬁ-l-Asparagine. B-I-Asparaginic Acid.
’ Gms. Gms. Gms.
CﬂszOs H,O t°. CHgN:03.H0 to. CH;NO, 5% CH;NO,
per 100 g. per 100 g. per 100 g. . per 100 g.
H.0. H:0. H:0. Hp0.
0.7 0.9546 55.5 10.650 0.2 0.26074 51.0 1.2746
7.9 1.4260 71.7 19.838 9.5 o0.4042 63.5 1.8147
17.5 2.1400 87.0 36.504 16.4 0.5176 70.0 2.3500
28.0 3.1710 98.0 52.47% 31.5 o0.7514 80.5 3.2106
41.4 5.6500 40.0 ©0.9258 97.4 5.3746

ATROPINE C,,H,.NO,.
SoLuBIiLITY OF ATROPINE C,;H,;NO, AND OF ATROPINE SULPHATE
(CyyHy:NO;),.80.(0OH), 1N WATER AND OTHER SOLVENTS.

(U. S. P.; Miiller — Apoth.-Ztg. 18, 244, '03.)
Grams Atro-

Grams Atropine per 100 Grams. pine Sulphate
Solvent. t°. = ~ per 100 Grams
Solution. Solvent. (U.S.P.) Solvent.
(U.S.P)
Water 25 1.782 (20°) 0.222 263 .1
Water 8o o oo I.15 454-5
Alcohol 25 o0 68.44 27.0
Alcohol 6o III.II 52.6
Ether 25 2.21 (20°) 6 .02 0.047
Chloroform 25 68 .03 (20°) 64.10 0.161
Benzene 20 3-99 e soc
Carbon Tetrachloride 20 0.661 1.136% (17°)
Ethyl Acetate 20 3.88 .
Petroleum Ether 20 0.83 e Joc
Glycerine 15 ~. . 3.0 33.0

* Schnidelmeiser — Chem. Ztg. 25, 129, ’or1.



43 AZELAIC ACID
AZELAIC ACID C,H,,(COOH),.

SoLuBILITY IN WATER.

P

(Lamouroux — Compt. rend. 128, 908, ’99.)
t°= o 15 20 35 50 65
Gms. C,H,,(COOH),
per 100 cc. solution = o.10 0.15 0.24 0.45% 0.82 2.20
AZOPHENETOL (p) C.H,N..CH, OC,H.,
SOLUBILITY IN I00 PER CENT ACETIC AcCID.
(Dreyer and Rotarski — Chem. Centr. 76, II, 1016, ’os.)
t°= 89.2 91 93 95.6 97.2 09.6

Mols. per liter. 0.153 0.176 0.185 0.209 0.232 0.252

A knick at 94.7° corresponds to the transition temperature of the
a modification into the 8 modification.

BARIUM ACETATE Ba(CH,COO)..

SOLUBILITY IN WATER.
(Walker and Fyffe — J. Ch. Soc. 83, 179, '03; Krasnicki— Monatsh. Chem. 8, 507, '87.)

Gms. Ba(CH;COO)2 Gms. Ba(CH3COO).

t°. per 100 Gms. Solid Phase. t28 per 100 Gms. Solid Phase.
Water. Solution. Water. Solution.
0.3 58.8 37.0 Ba(C,H,0,),.3H,0 40.5 79.0 44.1 Ba(C,H,O,),
7.9 616 38.1 3 41.5 78.7 44.0 g
17.5 69.2 40.9 o 44.5 77.9 43.8 “
21.6 72.8 42.1 « 51.8 76.5 43.4 &
24.1 78.1 43.9 i 63.0 74.6 42.7 o
26.2 76.4 43.3 Ba(C,H,0,),,H,O 73.0 73.5 42.4 “
30.6 75.1 42.9 “ 84.0 %74.0 42.5 &
35.0 75.8 43.1 : 99.2 74.8 42.8 .
396 77.9 43.8

Transition temperatures 24.7° and 41°.

BARIUM ARSENATE Ba,(AsO,),.

100 gms. H,0 dissolve o.055 gm. Bay(AsO,),; 100 gms. 5% NH,Cl
dissolve o.195 gm., and 100 gms. 109, NH,OH dissolve o.0c03 gm.

Ba,;(AsO
s 4)2 (Field — J. Ch. Soc. 11 6, 1850.)
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BARIUM BROMATE Baﬁro)Ho

SOLUBILITY IN WATER.
(Trantz and Anschiitz — Z, physik. Chem. 56, 238, '06; Rammelsberg — Pogg. Ann. 52, 81, ’41.)

Gms. Ba(BrOj); Gms. Ba(BrOj): Gms. Ba(BrOs)s
te. per 100 Gms. to. per 100 Gms. B per 100 Gms.
Solution. Solution. Solution.
— 0.034 0.28 30 0-95 7o 2.922
] 0.286 40 1.31 8o 3.521
+10 0.439 50 1.72 90 4.26
20 0.052 60 2.271 98.7 5.256
25 0.788 99 .65 5.39

BARIUM BROMIDE BaBr,.2H,0.

SoLuBILITY IN WATER.
(Kremers — Pogg. Ann. 99, 47, ’56; Etard — Ann. chim. phys.[7] 2, 540, '94.)

Gms BaBr; per 100 Grams jm BaBr; per 100 Grams
- (Kremers) (K:emers) (Etard) s (Kremers) (Kremers) (Eta.rd)
—20 45.6 40 114  §3-2 51.5
o 98 495 475 50 18  54.1  52.5
10 101 50.2 48.5 60 123 55.1 53-5
20 104 §5I.0 49-5 70 128 56.1 54.5
25 106 5I.4  §50.0 8o 135 57-4 55.5
30 109 [E21 T 50.6 100 149 6o.0 57-8
140 59.4

Sp. Gr. of saturated solution at 19.5° = 1.7710.
The results of Kremers and Etard are both given, since it is uncer-
tain which is the more correct.

SoLuBIiLITY OF MIXTURES OF BArRIUM BroMiDE AND BARriuM IoDIDE

IN WATER AT DIFFERENT TEMPERATURES.
(Etard.)

Grams per 100 Gms. Solution. Grams per 100 Gms. Solution.

i aBrs. Bals. e BaBr,. Bal;.
—16 4.8 58.4 170 11.0 67.4
+-60 5.5 66 .0 210 14.9 67.7
135 9.2 67.2 Both salis present in solid phase.

SoLuUBILITY OF BArRIiuM BrOMIDE IN METHYL AND ETHYL ALCOHOLS.
{de Bruyn — Z. physik. Chem. 10, 783, 92; Rxchards—Z anorg. Chem. 3, 455, ’03 ; Rohland — Ibid.
1S 412, 'o7.

Parts BaBr; per IOO Parts BaBrg.zHgo T 100
to. parts Aq. Csz H of: parts of A‘}L CH30H of
100%.  91%- 87%- T00% 035%- 50%.
15.0 .. 0.48 (BaBrs.2H,0) 5. 45.9 27.3 4.0
22.5 3 6 56.1 5%

BARIUM BUTYRATE Ba(CH,0,),.2H,0.
SoLuBILITY IN WATER.
(Deszathy — Monatsh. Chem. 14, 249, '03.)

Gms. Ba(C,H;03); per 100 Gms. R Gms. Ba(C,H;03)2 per 100 Gms.
to- t . rrr—————t——

ater. Solution. Water. Solution.
o 37-42 27.24 50 36.44 26.77
10 36.65 26.82 60 37.68 27.36
20 36.12 26.55 70 39.58 28.36
30 35.85 26.38 8o 42.13 29.64

40 35.82 26.37
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BARIUM CAPROATE Axp BARIUM ISO CAPROATE.

SoLUBILITY IN WATER.

(Kulisch — Monatsh. Chem. 14, 567, '93.) (Konig — Monatsh. Chem. 15, 23, "04.)
PRECERGUENNSY ninSRs Gl adsn
g Gms. Ba(C/Hu o S o G, Ba(Cyf1n 0o
T 100 Lrms. i " T 100 Ums. 1
rs Water. Solution. -So Rl Water.  Solution. B
0 II.7I 10.49 Ba(CeH1;02):.33H,0 14.34 12.54 Ba(CeH;0,),.4H,0
10 8.38 97.73 i I BCk]  SHiog) 5]
20 6.8 6.43 & 12.67 11.26 o
3 5.87 5.55 3 12153 78 ST OT s
40  5.79 5.47 N 12.42 1I.0§ g
50 6.63 6.21 & 12.83 11.38 &
6o 8.39 7.74 “ 13.63 11.99 “
70 11.09 9.98 “ 14.68 12.80 “
8 14.71 12.82 . 16.24 13.97 o
9o 19.28 16.16 = 17.95 15.23 “

BARIUM CARBONATE BaCoO,.
SoLUBILITY IN WATER.
(Holleman, Kohlrausch and Rose — Z. physik. Chem. 12, 129, 241, "93.)

Electrolytic conductivity method used.
1 liter H,O dissolves o0.016 g. BaCO, at 8.8° 0.022 g. at 18° and

0.024 g. at 24.2°

SoLUBILITY OF BARIUM CARBONATE IN WATER CONTAINING CO,.

The average of several determinations at about 10°, by Bineau,
Lassaigne, Foucroy and Bergmann is 1.10 gms. BaCO, per liter water.
Wagner (Z. anal. Ch. 6, 167, '67) gives 7.25 gms. BaCO; per liter of
water saturated with CO, at 4-6 atmospheres pressure.

BARIUM CHLORATE BquOs)E{,O.

SoLuBILITY IN WATER.

(Trantz and Anschiitz — Z. physik. Chem 56, 238, '06; Kremers — Pogg. Ann. 99, 43, ’s6; Tilden and
Shenstone — Trans. Roy. Soc. 34, '84.)

Gms. Ba(ClO3)2 Gms. Ba(ClO3)2 Gms. Ba(ClOs)2
teo. per 100 Gms. t°.  per 100 Gms. % per 100 Gms.
Solution. Solution Solution.
— 2.75 15.28 30 2943 9  48.70
o 16.90 40 33.16 99.I §I.I7
+10 21.23 50 36.69 105 52.62
20 25.26 6o  40.05 116 66.0
25 27.53 70 43.04 146 78.0

8o  45.90
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BARIUM CHLORIDE Ba(Cl,.2H,0.

SOLUBILITY IN WATER.
(Mulder; Engel — Ann. chim. phys. [6] 13, 372, '88; Etard — Ibid. [7] 2, 535, "04.)

Gms. BaCly per 100 Gms. Gms. BaClz per 100 Gms.

ki Water. Solutiva. 5 Water.  Solution.
o 31.6 24.0 6o 46.4 303
1o 33-3 25-0 79 49-4 33-1
20 35-7 26.3 8o 52.4 34-4
25 37.0 27.0 100 58.8 37.0
30 38.2 277 130 59-5  37-3
40 40.7 28.9 160 63.6 38.9
50 43.6 304 21§ 75-9 43.1

Sp. Gr. of solution saturated at o® = 1.25; at 20° = 1.27.

SOLUBILITY OF MIXTURES OF BARIUM CHLORIDE AND BARIUM NITRATE

IN WATER.
Both salts present in solid phase.
(Etard)
o Grams per 1oo Gms. Solution. ¢o. Grams per 100 Gms. Solution,
BaCla. Ba(NOz)e. BaClz.  Ba(NOg).

o 22.§ 4-3 100 31 14
20 24.5 6.0 140 32 20
40 26.5 7S 180 33 26
6o 28.5 9.5 210 32 32

SoLUBILITY OF MIXTURES OF BARIUM CHLORIDE AND MERCURIC
CHLORIDE IN WATER.
(Foote and Bristol — Am. Ch. J. 32, 248, 'o4.)

Gms. per 100 Gms. Gms. per 100 Gms.

] Solid : Solid
t° lution. te. Solution.
e o 1100 TN Phase. Paei 0 o0 :
BaCly. . HgCl. L BaCl. HgCh Ebare
BaCly2H,0 Double Salt
10.4 23.58 50.54 { 2Han, aty 10.4 22.10 §1.66 {B:(“;],gngCh.oH,O.
10.4 23-44 59.74 (Double Salt 10.4 21.64 51.74 H.O-FHeCl
10.4 22.§8 51.23 }BaClysHgCl. 25 23.02 54.83{3"@’ #H10-+-HeCly
1o.4 22.48 §1.41 20.

SOLUBILITY OF MIXTURES OF BARIUM CHLORIDE AND PoTassium
CHLORIDE IN WATER.
(Foote — Am. Ch. J. 32, 253, '04.)

100 grams saturated solution contain 13.83 grams BaCl, + 18.97
grams KCl at 25°.

SOLUBILITY OF MIXTURES OF BARiuM CHLORIDE AND SODIUM
CHLORIDE IN WATER.
(Precht and Wittgen — Ber. 14, 1667, ’81; Ridorff — Ber. 18, 1161, '85.)

0. 7 Gms. per 100 Gms. HzO. Gms. per 100 Gms. Solution.
: BaCl,  NaCl. BaCly NaCl.
20 4.1 33-8 2.9 25.0
40 6.3 33.6 4.5 23.0
6o 9.7 33-5 6.8 23.4
8o 13.9 33.6 9.4 22.8

100 17.9 33.6 11.8 22.2
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SoLuBILITY OF BARIUM CHLORIDE IN AQUEOUS SOLUTIONS OF
HyprocuLORIC ACID AT 0°.
(Engel — Ann. chim. phys. [6] 13, 371, ’88.)

Milligram Mols. per

SplGreiot iSOl Gms. per 100 cc. Sol.  Gms. per 100 g. Sol.
Solutions. HCL  3BaCly HCL.  BaClh. Ol BaCh
I.250 o 28.90 o 30.10 o 24.07
.242 1.1 27.80 o.40 28.95 0.32 23.31
.228 2.8 26.07 a2k 27015 0.83 22.11
.210 5.0 23.40 1.82 24.36 1.5 20.I4

.143 14.4 14.00 5.24 14.57 4.58 12.76
.118 18.8 10.20 6.84 10.47 6.13 9.37
.099 22.7 6.67 8.99 6.95 7-55 6.33
.079 32.0 2.74 11.66 2.83 10.81  2.64
.088 50.5 ©0.29 18.41 o0.30 16.92 o0.28
Less than 1 part of BaCl, is soluble in 20,000 parts of concentrated
HCI and in 120,000 parts of conc. HCl containing } volume of ether.
(Mar — Am. J. Sci.[3] 43, 521, '02.)

b b b b b bt e

SoLUBILITY OF BArRiuM CHLORIDE IN ABSOLUTE METHYL ALCOHOL
AND IN GLYCERINE.
(In Alcohol, de Bruyn — Z. physik. Chera. 10, 783, '02.)

100 parts of CH,OH dissolve 2.18 parts BaCl, at 15.5°, and 7.3 parts
BaCl,.2H,0 at 6°.
100 parts by weight of glycerine dissolve 10 parts of BaCl, at 15.5°.

SoLuUBILITY OF BARIUM CHLORIDE IN AQUEOUs ETHYL ALCOHOL AT 15°.
(Schiff — Liebig’s Ann. 118, 365, ’61; Rohland — Z. anorg. Ch. 15, 412, '97.)

Wt. per cent alcohol 10 20 30 40 60 8o 97
Gms. BaCl,.2H,0 per
100 g. aq. alcohol 31.1  21.9 14.7 10.2 3.5 0.5 0©0.0I4

BARIUM CHROMATE BaCrO,.
SoLuBIiLITY IN WATER AND IN SALT SOLUTIONS.
Gms. BaCrOy per Liter

t°. Solvent. Rt Observer.
(Kohlrausch & Rose —
18 Water ©.0038 . physic. Ch. 13, 247
ord. temp. 44 0.0062 (ignited BaCrO,) g(schwe,tm e GF i,
ord. temp. 2 o.o0100 (not ignited) Ch. 26, 414, '90.)
b. pt. ¢ 0043 { e e faa)
ord. temp. 1.5% Am. Acetate 0.020 (Fresenius — Z. _anal.
ord. temp. ©0.5% Am. Nitrate 0.022 Ch. 29, 418, ’90.)

BARIUM CITRATE Ba,(C,H,0,),7H,0.
SOLUBILITY IN WATER AND IN ALCOHOL.

100 grams water dissolve o0.0406 gram Ba,;(C,H;0,),.7H,O at 18°,
and o.0572 gm. at 25°.
100 grams 95%, alcohol dissolve 0.0044 gram Ba,(C,H,0,)..7H,0 at

18°, and o.0058 gm. at 25°.
(Partheil and Hiibner — Archiv. Pharm. 241, 413, '03.)



BARIUM CYANIDE 48

BARIUM OYANIDE Ba(CN),.
SoLUBILITY IN WATER AND IN ALCOHOL AT 14°.
(Joannis — Ann. chim. phys. [s] 26, 489, '82.)
100 parts water dissolve 8o parts Ba(CN),.
100 parts 70% alcohol dissolve 18 parts Ba(CN),.

BARIUM FERROCYANIDE Anxp BARIUM POTASSIUM FERRO-
CYANIDE.
(Wyrouboff — Ann. chim. phys. [4] 16, 202, ’69.)
100 parts water dissolve o.1 part Ba,Fe(CN),.6H,0 at 15° and .0
part at 75°.
100 parts water dissolve o.33 part BaK,Fe(CN),.5H,O at ord. temp.

BARIUM FLUORIDE BaF..
(Kohlrausch — Z. physik. Chem. 50, 365, '04="05.)

1 liter of water dissolves 1.63 gms. BaF, at 18°. Electrolytic conduc-
tivity method.

BARIUM FORMATE Ba(HCOO),.2H,O.

SOLUBILITY IN WATER.
(Krasnicki — Monatsh. Chem. 8, 507, '87.)

t°. Gms. Ba(HCOO)2 per 100 Gms. t°. Gms.Ba(HCOO); per 100 Gms.
Water. Solution. Water. Solution.
o 27.76 21.72 40 34.81 25.82
10 28.46 21.15 50 37.14 27.10
20 30.11 23.15 6o 38.97 28.03
25 3I.20 23.80 70 39.95 28.54
30 32.34 24.45 8o 39.71 28.42

BARIUM HYDROXIDE Ba(OH)..

SoLuBILiTY IN WATER. SoLip Puase Ba(OH),.8H,0.
(Rosenthiel and Riihimann — Jahresber. Chem. 314, "70.)

t°. Gms. Ba(OH)2 per 100 Gms. te. Gms. Ba(OH): per 100 Gms.
Water. Solution. Water. Solution.

o 1.67 1.65 30 5-59 5.29

5 1.95 1.92 40 8.22 7.60

10 2.48 2.42 50 13.12 11.61

15 3.23 3-13 60 20.94 17.32

20 3-89 3.74 75 63.51 38.83

25 4.68 4.47 3o I0I - 40 50-.35

SorLuBILITY OF BARIUM HYDROXIDE IN AQUEOUS ACETONE AT 25°.
(Herz and Knoch — Z. anorg. Chem. 41, 321, '04.)

Sp. Gr. of Vg, L e . e el
Solutions. Acetone, mmme———A———— 100 Gms.
Millimols. Grams. Solution.
1.0479 o 55.08 4.722 4.500
I.0168 10 31.84 2.730 2.686
0.9927 20 17.79 TRIC2 1.536
0.9763 30 9.10 0.779 0.798
0.9561 40 4575 0.407 0.426
0.9398 50 I.54 0.I32 0.141
0.9179 6o 0.48  o0.041 ©.045

0.8956 70 0.08 o0.007 0.018
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BARIUM IODATE Ba(10,),.H.O.
SoLuBILITY IN WATER.
(Trantz and Anschiitz — Z. physik. Chem. 56, 238, "06.)

T iy o Ao SRR Ly S 11
— 0.046  ©0.008 30 0.031 70 0.093
+ 10 0.014 40 0.041 8o 0.1I5

20 0.022 50 0.056 9o 0.141

25 0.028 6o 0.074 100 0.197

. BARIUM IODIDE Bal,.
SorLuBILITY IN WATER.
(Kremers — Pogg. Ann. 103, 66, 1858; Etard — Ann. chim. phys. [7] 2, 544, '04.)

Gms. Bal; per 100 Gms. . Gms. Bal; per 1co Gms. _, ..
° Phase. t°. hase.
& Water. Solution St Water.  Solution. e

-20 143.9 §9.0 BalL.6 H,0 40 231.9 69.8 Bal,.2 H,O

o 170.2 63.0 6o 247.3 71.2
+10 185.7 65.0 4 8 261.0 72.3 &
20 203.1 67.0 o 100 271.7 %3.1 58
25 212.5 68.0 “ 120 281.7 73.8 6
30 219.6 68.7 “ 160 294.8 74.6 “

Sp. Gr. of saturated solution at 19°.5 = 2.24.
For method of interpolating above results, see Note, page 33.

100 grams 979%, Ethyl Alcohol dissolve 1.07 g. Bal,.2H,O at 15°.
(Rohland — Z. anorg. Chem. 15, 417, 1807.)
BARIUM MALATE BaCH,O,.

SOLUBILITY IN WATER.
(Cantoni and Basadonna — Bull. soc. chim. [3] 35, 731, ’06.)

go, Gms.BaC,HO; go. Oms.BaCH,Os ¢o. Gms.BaC,H(Og
°  per 100 cc. Sol. per 100 cc. Sol. per 100 cc. Sol.
20 0.883 35 0.895 6o I.0II
25 0.9oI 40 0.896 70 I.041I
30 0.903 50 0.942 8o 1.044

SonuBILITY IN WATER AND IN ALCOHOL.
(Partheil and Hiibner — Archiv. Pharm. 241, 413, '03.)
100 grams water dissolve 1.24 gms. BaC,H,O, at 18°, and 1.3631

gms. at 25°.
100 grams 959, alcohol dissolve 0.0038 gms. BuC . H,O; at 18°, and

0.0039 gm. at 25°.

BARIUM MALONATE BaC,H,0,N.,O.
SoLUBILITY IN WATER.
(Miczynski — Monatsh. Chem. 7, 263, ’86.)

¢° Gms. BaCsH0; per 100 Gms. o Gms. BaC3H30, per 100 Gms.

Water. Solution. Water. Solution.
o 0.143 0.143 50 0.287 0.285
10 0.179 0.179 6o 0.304 0.303
20 0.212 0.2II 70 0.317 0.316
30 0.241 0.240 8o 0.326 0.325
40 0.266 0.265 .

BARIUM MOLYBDATE BaMoO,.

100 parts water dissolve o0.0058 part BaMoO, at 23°.
(Smith and Bradbury — Ber. 24, 2030, ’o1.)






sI BARIUM NITRATE

SoruBiLITY OF BaArRiuM NITRATE IN AQUEOUsS PHENOL SOLUTIONS

AT 25°.

(Rothmund and Wilsmore — Z. phyisk. Chem. 40, 620, "02.)

G. Mols. per Liter. Gms. per Liter. G. Mols, per Liter. Gms. per Liter,
GHOH Ba(NOy;.  CH;OH. Ba(NOg). CeH,OH. Ba(NOg);. C;H;OH. Ba(NOy);
0.000 ©-.3833 0.0 I00.2 0.310 0.3492 29.I12 QI.3I
0.045 0.3785 4.23 98.97 0.401 0.3400 37.73 88.90
0.082 0.3746 771 97.95 0.50I 0.3209 47.11 86.26
0.146 0.3664 13.73 95.81 0.728 (sat.) 0.3098 68.45 81.00

BARIUM NITRITE Ba(NO,),.H,0.

3%

SoLuBILITY IN WATER.
(Vogel — Z. anorg. Chem. 35, 389, '03.)
o

o 20°  25°  30° 35°

Gms. Ba(NO,), per 100 gms. H,O 58 63 71 82 97

BARIUM OXALATE BaC,0,.

SorLuBiLiTY oF THE THREE HYDRATES IN WATER.

(Groschuff — Ber. 34, 3318, 'o1.)

BaC;0,34H,0. BaCy0, .2Ho0. BaCy0,.4H,0.
t°. Gms.BaCoO4 G. M. BaCyO4 Gms. BaCoO4 G. M. BaC0, Gms.BaCz04 G. M. BaCy0,
per per 100 Mol. per per 100 G. M. per per 100 Mol.
1000 g. Sol. H,0. 1000 g. Sol. H,0. 1000 g. Sol. H30.
o 0.058  ©.00046 0.053 0.00042 0.089 0.00070

9.5 0.082 0.00066
18 0.II2  ©0.000Q0
30 0.170 ©0.00136

o.089 ©0.00071 0.124 ©.00099
0.I21I 0.00097 0.140 ©.00I12
0.152 ©0.00122 0.I51I 0.00I2I
0.169 0.00135 500 aoc
s0c 500 0.164 ©0.0013I
0.212 0.00170 boo .
Ay ... 0.175 ©0.00I40
0.250 0.00200
0.285 0.00228 500 .o
0.188 0.00I§5I
0.200 0.00160
0.2II 0.00169

SoLuBILITY OF BariuM OxALaTE (BaC,0,.3H,0) IN AQUEoOUs

AceTic AciD AT 26°-27°.
(Herz and Muhs. — Ber. 36, 3715, '03.)

Normality G. Residue* Gms. per 100 cc. %lutmn Normality ~G. Residue* Gms. per 100 cc. Solution

of Acetic per 50.05cc.
Sol.

Acid.
o ©.0077
0.565 ©0.0423
I.425 0©0.0520
2.85 0.0556

CHyCOOH. B2 = offegfic  PeLso € CHCOOH. BaOxalate

0.00 0.0I54 3.85 o0.0564 23.12 0.1I127

3.39 ©0.0845 5.79 ©.0§5II 34.76 o.I021I

8.55 ©0.1039 17.30 ©0.0048 103.90 ©.0090

17.I1 ©O.IIII .
* Dried at 70°.
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BARIUM AOID OXALATE BaC,0,.H,C.0,2H,0.
SOLUBILITY IN WATER.

(Groschuff.)
o Gms. per 100 Gms. Solution. Mols. per 100 Mols. Hz0. Mols. HoC,0,
© HGO,.  BaCOa H,C;0.. BaCy0,. Per 1 Mol.BaCzOs.
o 0.27 0.030 0.054 ©0.0024 22
18 0.66 0.070 0.130 0.0056 24
20.5 o0.76 0.076 o.15§ 0.0061 25
38 1.61 0.16 0.33 0.013 25
41 1.82 0.18 0.37 ©.0I§ 25
53 2.92 0.31 o.60 0.026 24
6o 3.60 0.40 0.75 0.033 22.5
8 6.21 0.81 1.34 0.070 19
90 7.96 57 o 781 1.75 0.098 18
99 10.50 T455 2.39 0.14I 7

BARIUM PROPIONATE ' Ba(C,H,0,),.H,0. also 6H,0.

SorLuBILITY IN WATER.
(Krasnicki ~— Monatsh. Chem. 8, s97, ’87.)

Gms. Ba(C3H;02)2 Gms. Ba(C3H,0,),
te. per 100 Gms. to. per 100 Gms.
ater. Solution. Water. Solution.
o 47.98 32.41 50 62.74 38.57
10 51.56 34.02 6o 64.76 39-3I
20 54.82 35.42 70 66 .46 39-93

30 G187 36.65 8o 67.85 40.42
40 60.41 37.66 a g

BARIUM SULPHATE BaSO,.
SorusIiLiTY IN WATER.
Electrolytic Conductivity Method.
(Holleman; Kohlrausch and Rose — Z. physik. Chem. 12, 131, 241, '93.)
t° 2° 10° 19° 26° 34°  37.7°
Gm. BaSO, perliter 0.0017 ©0.0020 ©0.0023 ©0.0026 ©.0029 ©.0031
SOLUBILITY OF BARIUM SULPHATE IN AQUEOUS SoLuTioNS oF HyDRro-

CHLORIC AND OF NITRIC AcCIDS.
(Banthisch — J. pr. Chem. 29, 54, 1884.)

In Hydrochloric Acid. In Nitric Acid.
r . =
cc. containing Mgs. BaSO, ~ Gms. per 100 cc. ¢c. containing Mgs. BaSO, Gms. per 100 cc.
1 Mg.Equiv. per 1 Mg.Equiv. Solution. 1 Mg.l‘%?uiv. per 1 Mg. Equiv. Solution.
of HC?. of HCI. HaL. BaSO,. of HNOs of HNO3. HNO;. BaSOy.
2.0 0.133 1.82 0.0067 2.0 0.140 3.15 o©0.00j0
1.0 0.089 3-65 o©0.0089 1.0 0.107 6.31 o.o107
0.5 0.056 7.29 ©.0I0I 0.5 0.08s5 12.61 o.o170
0.2 o.o17 18.23 0.0086 0.2 0.048 31.52 0.024I

100 cc. HBr dissolve o0.04 gms. BaSO,; 100 cc. HI dissolve o.0016

gms. BaSO, at the boiling point.
. (Haslam — Chem. News 53, 87, ’86.)
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SoLUBILITY OF BARIUM SULPHATE IN AQUEOUS SOLUTIONS OF IRON,
AruvMiNUM AND MaGNEsiUM CHLORIDES AT 20° — 25°.

Grs.
Chloride
per Liter.
I 58
2} 72
5 115
10 123

33
43
60

94

Aq. FeCla. Aq. AlCls. Aq. MgCls.

30
30
33
33

(Fraps.— Am. Ch. J. 27, 290, ’o1.)
Milligrams BaSAO. per Liter in:

Gms. Mgs. BaSO, per Liter in:
Chloride - 25 ~
per Liter. Aq. FeClz. Aq. AlClz. AqMgCls.

25 150 116 50

50 160 170 50
100

170

BARIUM PerSULPHATE BaS,0,4H,0. 1
100 parts water dissolve 39.1 parts BaS,0, or §2.2 parts BaS,0,.

4H,0 at o°.

BARIUM SULPHITE BaSO,.

SOLUBILITY IN WATER AND IN AQUEOUS SUGAR SOLUTIONS
(Rogowicz — Z. Ver Zuckerind. 938, 1905.)

Gm. BaSQ4 per 100 cc. Sol.

Conc. of
Sugar Sol.

o° Bx
To N
20° ¢
300 13

at 20°.
0.0197
0.0104
0.0097
0.0078

at 80°.
0.0017%
0.00335
0.00289
0.00223

75 50

(Marshall — J. Ch. Soc. 59, 771, ’o1.

Gm. BaSO; per 100 cc. Sol.

Conc. of
Sugar Sol. at 20°. at 8c°.
40° Bx 0.0048  o0.00158
(F 0.0030  0.00I49
0.0022 ©0.001I2

60° “ (sat.)

BARIUM SUCCINATE Anp BARIUM ISO SUCCINATE

Ba.CH,CH,(COO),.

SoLuBiLiTY oF EacH IN WATER.
(Miczynski — Monatsh. Chem. %7, 263, 1886.)

Gms. Ba. Iso Succinate
per 100 Gms.

Ba.CH,CH,(COO),.

t°.

o
10
20
30
40
5o
60
70
8o

Gms. Ba. Succinate
per 100 Gms.

Water.

0.421
0.432
0.418
0.393
0.366
0.337
0.306
©.273
0.237

Solution,
0.420
0.430
0.417
0.392
0.365
0.336
0.305%
0.272
0.237

Water.
1.884
2.852
3.618
4.181
4.542
4.700
4.656
4.410
3.962

Solution.

1.849
2.774
3-493
4.014
4-346
4-594
4-450
4.224
3.810

100 gms. H,0 dissolve 0.396 gms. Ba Succinate at 18° and o.410

gms. at 25°.

100 gms. 95% alcohol dissolve o.0o15 gms. Ba Succinate at 18° and

0.0016 gms. at 25°.

BARIUM TARTRATE Ba(C,H

Gms. Ba(C2H203)3

t°,
o

I0
20

25

per 100 ¢C.
Solution.

0.0205
0.0242
0.0279
0.0297

(Partheil and Hiibner ~— Archiv. Pharm. 241, 413, '03)

203)2'

SoLuUBILITY IN WATER.
(Cantoni and Zachoder — Bull. soc. chim. {3] 33, 751, ’os; see also Partheil and Hiibner.)

Gms. Ba(C2H203)2

30
40
50
6o

per 100 ccC.

Solutjon.

0.0315 70
0.0352 8o
0.0389 90
©.0440 o'

Gms. Ba(CH203)2
per 100 cc.
Solution.

0.0480
0.0527
0.0541
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SoLuBILITY OF BArRIUM TARTRATE IN AQUEOUS ACETIC AcCID
SoLuTIONS at 26°—2%°.
(Herz and Muhs — Ber. 36, 3715, '03.)

Normality Gms. residue* Gms. per 100 cc. Solution. Normality. Gms. residue* Gms per 100 cc. Solution

of Acetic  per 50 cc.
Sol.

Acid.
o 0.0328
0.565 oO.II5I
I1.425 ©0.1559
2.85  ©0.1739

e A e
CH3COOH. Ba tartrate. S

o.0 0.0655
3.39 0.2300
8.55 o0.3115
17.11 0.3475

-

cetic

Acid.
3.
S-

77
65

16.85

* Dried at 70°.

100 grams 5%, alcohol dissolve 0.032 gm. Ba tartrate at 18° and
0.0356 gm. at 25°.

BENZALDEHYDE C,H,COH.

100 gms. H,O dissolve 0.3 gm. benzaldehyde at room temperature.
(Fluckiger — Arch. Pharm. (3] 7, 103, '75.)

BENZAMIDE C,H,CONH.,.

SorLuBILITY IN ETHYL ALCOHOL.
(Speyers — Am. J. Sci. [4] 14, 205, '02.)

te.

o
10
20
25
30

G.M.
Sp. Gr. of CgHsCONH:

Solutions. per 100 G.M.
CoHzOH.
2.833 Boll
0.832 4.2
0.833 5.9
0.835 6.8
0.838 8.2

Gms.
CgHsCONH,
per 100 Gms.

C-HsOH.

8.15
11.04
15.52
17.87
21.56

t°.

40
50
6o
70

¢* Gms.per 100 cc. Solution
Det 59 ¢ CH;COOH. Ba tarirate

o.10866 22.62 0.3728
0.1865 33.90 ©0.3720
0.0218 10I.I0 ©.0436

(Partheil and Hiibner.)

G. M. Gms.
Sp. Gr. of CgHsCONH; CgH;CONH,
Solutions.  per 100 G.M. per 100 Gms.
CoH;OH.

CzHsOH.

0.848 11.0 28.92
0.862 14.2 37-34
0.881 1712 45 .22

0.913  20.4 53-63

SOLUBILITY OF BENZAMIDE IN MIXTURES OF ALCOHOL AND WATEPR
AT 25°
(Holleman and Antusch — Rec. trav. chim. 13, 204, '94.)

Gms.
Vol. %, CoH;CONH;3
Alcohol. per 100 Gms.
Solvent.
100 17.03
95 21.1I2
90 24.50
83 26.15
83 26.63
8o 26.43
75 25.41

BENZENE C,H,.

Sp. Gr. of

Solutions.

0.830
0.856
0.878
0-8953
0.900
0.907
0.917

Vol. % CGHEI%SNHZ Sp. Gr. of
Alcohol.  per 100 Gms. Solutions.
Solvent.

70 2387 ©-925
6o 18.98 0.939
50 13.74 ©.949
40 8.62 0.958
31 5-33 0.967
15 2.28 0.912
o I.35 0.999

SoLUBILITY IN WATER AT 22°.
(Herz — Ber. 31, 2671, '98.)

100 cc. water dissolve o0.082 cc. C,H, Vol. of Sol. = 100.082,

Sp. Gr. = 0.9979.
100 cc. C,H, dissolve o.211 cc. H,O, Vol. of sol. = 100.135,
Sp. Gr. = 0.8768.
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BeNzENE, AceTic Acip, WATER MIXTURES.
(Lincoln — J. Physic. Chem. 8, 251, '04.)

NoTe. — To mixtures of known amounts of acetic acid and benzene,
water was gradually added until clouding occurred. The same degree
of clouding did not represent the end point in all cases, as was assumed
(J. Physic. Chem. 4, 161, "00.)

by Waddel.

€c. cc.
CH;COOH. CgHs.

“Lmunnunnunnuniytinnt

At 25°.

CcC.

H:O.
10.06 0.45
8.04 0.55
6.03 0.64
3.02 0.98
2.01I 1.28
1.01 1.89
0.60 2.80
©-35 4-54
°.17 9-53

BeNzENE, AQ. ALCOHOL

At 35°.
CC. CC. CccC.
CH;COOH.  CgH,. H:0.
100 18.10 1.14
100 16.09 1.22
100 10.06 1.55
100 6.03 2.1%
100 4.02 2279
100 3.01 3.26
100 1.00 7 .01
100 0.65 10.10
100 0.47 13.64

MixTUurEs; BENZENE, AQ. ACETONE Mix-
TURES AT 20°.

H,O added to mixtures of known amounts of the other two and
appearance of clouding noted.
(Bancroft — Phys. Rev. 3, 31, 18095.96.)
C¢H,,C.H;,OH and H,0 CH,CH;OHand H,0 CH;,(CH,;),CO and H,0
Per 5 cc. (CH3):CO.

Per 5 cc. CoH;OH. Per 5 cc. CH;0H.
cc. HeO.  cc. CgHg. cc. HoO. cc. CgHg.
20 0.03 5.0 ©.15

8 0.13 3.0 o0.2I5

4 ©-39 2.0 o0.59

2 1.17 1.4 I.O

1.8 1.87 1.0 1I.9

I.0 3.57 0.8 3.0

0.60o5 8.0 0.69g 4.0

0.34 20.0 0.49 8.0

cc. H20. cc. CgHg.
8.0 0.10
3-0 0-.395
2.0 0.69
%3 1.0
o.5I 2.0
0.295 3.0
0.2 4.0
0.15 §.0

MutuaL SoLuBILITY OF BENZENE AND 8 NAPHTHALENE PICRATE
C.H.(NO,),OH.C,,H,OH.

‘ Synthetic Method '’ used — see Note, p. 9.
(Kuriloff — Z. physik. Chem. 24, 442, ’07.)

te. Gms. Gms.
Picrate. Benzene

157 100.0
148 .4 2.128 o.115
137.4 1.274 o0.170
134.2 1.384 o0.297
126.8 1.019 0.343

= Mols.

Picrate plus Benzene.
Determinations for a large number of isothermes are also given.

a

I00.0

79-3
61.1
49-3
38.3 .
B8 Naphthalene Picrate per 100 Mols. of 8 Napthalene

te.
111.6
102.0
29.5
4.6
5.02

Gms.
Picrate.

1.173
1.087
©.390
I.329

Gms.

Benzene. G
1.037 19.2
1.780 1II.2
8.430 0.9§
21.80 o.48
100.0
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SoLuBILITY OF BENZENE IN SULPHUR.

By ‘ Synthetic Method, ’ see Note, p. 9.
(Alexejew ~— Ann. Physik. Chem 28, 30s, '86.) -

t°. Gms. CgHg per 100 Gms. to. Gms. CgHg per 100 Gms.

S Layer. C¢Hg Layer. S Layer. CeHg Layer.
100 6 75 140 16 61
110 8 7286 150 19 55
120 10 70 160 45
130 12 66 164 (crit. temp ) 35

Di Brom BENZENE (p) C,H,Br,.

SoLusiLiTY IN ETHYL, PROPYL, IsO BUTYL ALCOHOLS, ETC.
(Schroder — Z. physik. Chem. 11, 456, '03.)

Determinations by * Synthetic Method " see Note, p. 9.
Grams CgH,Br; () per 100 Grams Sat. Solution in:

Yy C2H;0H. C3H7OH (CHa)CH CHzOH (C2H5)2() CS,. c.,n.. CoH;Br.
o . X% 27 25
10 508 a0 00 30 34 34 22
20 555 o0 500G 38 43 43 29
30 14 . 15 47 53 53 36
40 19 oto 20 57 62 62 45
50 26 27 30 67 72 71 54
6o 38 40 44 77 81 8o 67
70 576 67 65 87 90 88 79
75 8.5 85 77 a0 o0 oc 84
8o 04.4 95 04.6 .. - ac 90

Chlor BENZENE CH,Cl.
SorusBIiLITY OF CHLOR BENZENE IN SULPHUR.
* Synthetic Method, ”’ see page 9.

(A]exe;ew 3)
Grams CgHsCl per 100 Grams.
t°. Sulphur Chlor Ben-
yer. zene Layer.
90 13 70
100 18.5 63
110 27 53
116 (crit. temp.) 38

For the solubility of Mixtures of di Chlor Benzene and di Brom
Benzene in aqueous Ethyl Alcohol solutions see Thiel.

(Z. physik. Chem. 43, 656, 1903.)
Di Nitro BENZENE (m) C.H,(NO,),.
SoLuBILITY IN BENZENE, BRoOM BENZENE AND IN CHLOROFORM.
*“ Synthetic Method.”

(Schréder.)
Gms. C5H4(N02)2 per 100 Gms. CsH4(NOz)z per
te. Gms. Sol. in: to. 100 Gms. Sol. in:
CeHg. CgHzBr. CHCls. CeHe. CeHsBr. CHClg.
TS 7R c RN 5 2 0y 40 52.0 38.0 42.0
20 26.0 18.5 25.0 50 62.5 47.5 5§2.5

25 33.0 23.7 29.0 6o 71.0 57.0 65.0
30 40.0 28.7 33.0 ey L EEr i s TN
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Solubilities of Di-Nitro BENZENES and of Tri-Nitro BENZENES in

Several Solvents.
. (de Bruyn — Rec. trav. chim. 13, 116, 150, ’04.)

Grams per xooAGrams Solvent.

Solvent. t°. o . (m . . ()CeHs. Ko
Gohe Wonr QG QS acmeom.
Methyl Alcohol 20.5 3.30 6.75 o. 4.9 (16°) 16.2 (15.5°)
Ethyl Alcohol 20.5 I.9 3.5 0.4 1.9 (16° 5.45 (15.5%)
Propyl Alcohol 20.5§ 1.09 2.4 0.208 ... Ey
Carbon Bi-Sulphide 17.6 o0.236 1.35 0.148 o.25
Chloroform 17.6 27.1 32.4 1.82 6.1 .
Benzene 18.2  5.66 39.45 2:56 6.2 (16°) 36
Ether T 72 1.5 5
Ethyl Acetate 18.2 12.96 36.27 3.56 N 500
Toluene 16.2  3.62 30.66 2.36 A e
Carbon Tetra Chloride 16.2 o0.143 1.18 o.12 e -,
Water (ord.) o.o14 o©0.0525 ©0.008 o5 P

Symmetrical Tri-Nitro BENZENE.
SoLUBILITY IN AQUEOUS ALCOHOL AT 25§°
(Holleman and Antusch — Rec. trav. chim. 13, 206, ’94.)

G. CeHa(NOjz)s(s) G. CeHa(NOs)a(s)
Nodh,  prges  F/gnd Nl egreen Elnd
100 2.34 0.7957 8o 0.57 0.8582
95 1.57 0.8131 75 0.47 0.8708
90 14,12 0.8288 70 0.37 0.8808
85 0.79 0.8436 6o 0.23 0.9004

BENZOYL PHENYL HYDRAZINE C/H,NH.NH.C,H,O.

SOLUBILITY IN AQUEOUS ALCOHOL.
(Holleman and Antusch — Rec. trav. chim. 13, 291, "94.)

Gms. Hydrazine Gms. Hydrazine Sp. Gr.

Xkt prreog SR, Aliog. Peog.  Solations.
100 2.39 0.793 8o 159 0.859
95 2.43 0.814 70 1.08 0.884
93 3.co 0.822 55 o.5I 0.917
90 2.26 0.831 40 0.16 0.946

BENZO SULPHONIC ACIDS.
SoLuBILITY IN WATER.
(Bahlman — Liebig’s Ann. 186, 309, '77.)

Gms. Sulphonic Acid per 100 Gms.

Name of Acid. Solution at:

o0-Amido benzo sulphonic acid. 11° = 1.301  15° = 1.436
Amido brom benzo sulphonic acid. 8% =0.737 16°=1.131%
Mono brom amido benzo sulphonic acid. 12° = 0.431  15° = 0.463
Barium di-brom benzo sulphonic acid. 14°=1.713 9° = 1.008
Barium nitro brom benzo sulphonic acid ’

(hydrated). -~ 16° = 0.527 30° = 0.914
Barium nitro brom benzo sulphonic acid

(anhydrous). 8° = 0.156

* At 18° = 1.201.
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12C6H14'

100 parts of alcohol dissolve about 16 parts benzine of 0.638 —

0.660 Sp. Gr., at 25°.
BENZOIC ACID C.H,COOH.

SoLuUBILITY IN WATER.
(Bourgoin — Ann. chim. phys. [5] 15, 171, '78.)

Grams. CgHsCOOH

to. per 100 Gms.
Water. Solution.
o 0.170 0.170
10 0.2I0 0.206
20 0.290 0.289
25 0.345  ©.343
30 0.410 0.408

Grams. CgH;COOH

t°. per 100 Gms.
Water. Solution.
40 OE55S 0-551
50 ©.775  ©.768
6o 1.155 1.142
8o 2.715 2.643
100 5875 5-549

100 grams saturated aqueous solution contains o0.340 gram

CH,COOH at 25°; 0.353 gram at 26.4°;

; 0.667 gram at 45°.

(Paul— Z. physik. Ch 14, 111, ’04; Noya and Chapm—Ibui 27, 443, '08; Hoffman and Langbeck —
id. 51, 303, 05, Philip — J. Ch. Soc. 87, 902, ’05 ; see also Alexejew — Ann. Phys. Ch. 28,
305, ’86; Ost— J. pr. Ch.[2] 17, 232, 78 Vaubel — Ibid.[2] 52, 73, ’05.

SoLuBILITY OF MIXTURES OF Liguip BENzoic Acip AND WATER.
(Alexejew.)

Determinations by ‘° Synthetic Method,”

read from curve.
Gms. CgHzCOOH per 100 Gms.
A

¥ Aq. Layer. Benzoic Ac. Layer.‘
70 6 83
8o 7-5 795
g 85 76

see Note, p. 9. Figures

Gms. QH5C09H per 100 Gms.

te.

:&q. Layer. Benzoic Ac. Layer.
100 12.0 69.0
110 18.0 59.0

116 (crit. temp.) 35

SoLusiLiITY OF BENzoic Acip IN AQUEOUS SOLUTIONS OF:
(Hoffman and Langbeck.)

Potassium Chloride at 25°.

4 Dissolved CoHsCOOH.
°{(éﬁ' Lﬁ‘é;' Mol. Conc.  Wt. per cent.
0.02 1.49 §5.0254-107% 0.339
0.05  3.73 4.981r “  0.333
0.20 14.92 4.7639 0.322
0.50 37.30 4.3632 0.295

Potassium Nitrate at 25°.

RS, _Dissalved GHiCOOH.
I‘é\f&‘ I?i‘:;n Mol. Conc.  W't. per cent.
0.02 2.02 5.0326~10"* o0.340
0.05 5.06 §5.0421 “  o©0.341
0.20 20.24 5.0207 “ 0.340
0.50 50.59 4.9400 “  0.334
1.00 IOI.I9 4.7646 “ 0.322

SoLuBILITY OF BENzOIC AcCID IN AQUEOUS SOLUTIONS OF:
(Hoffmann and Langbeck.)

Sodium Chloride.

maby NG e CHCOOH
of Aq. per T 25 afacd
NaCl. Liter. at 25°. at 45°.
0.00 0.00 ©0.340 0.667
0.02 ¢ ofi) 0.339 ©0.663
©0.05 2.93  ©0.335 ©0.654
0.20 11.70 0.336 0.617
0.50 29.25 0.282 0.546
r.oo 58.50 ©-449

Sodium Nitrate.

mr:.l(l):}-' Nglr‘l’ngs (,},L’;smc; Ié.;n(leO gﬁ{
of Aq. per ——
NaNOs. Liter. at 25°.  at 45°.
0.02 1.70 0.340 0.666
0.05 8.51  ©0.339 0.603
0.20 17.02  0.333 ©0.647
0.50 42.54 0.319 o0.613
1.00 85001, ©.294' & ..
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SoLuBILITY OF BENzOIC AcCID IN AQUEOUS SOLUTIONS OF SODIUM
ACETATE, FORMATE, BUTYRATE, AND SALICYLATE.
(Noyes and Chapin — Z. physik. Chem. 27, 443, '98; Philip — J. Ch. Soc. 87, 992, ’05.)

Grams Grams CeH;COOH per Liter of Solution in:
Soitper  _CHaCOONa. HCOONa. CsH;COONa. CeH,OH.COONa.
Liter. Am t 25°. At 26.4°. At 26.4°. At 26.4°.
o 3.41 8553 3-41 3-53 3-53 3-53
1 4.65 4-75 425  4.35 4-50 3.62
2z 5.70 5-85 4.75 4.8 5-40 3.70
3 6.70 6.90 5.20  5.30 6.15 3-8
4 760 7.85 5.60 5.70 6.90 3-87
6 oy 500 N B0 0o 8.40 4.00
8 . . 4.10
Gram Molecules CGHsCOOH per Liter of Solution in:
Gram. Mols. = A -
SodiumSalt CH3COONa. HCOONa. C3H;COONa. CgH,OH.COONa
pepLites, At 25°. At 26.4°. At 25°. At 26.4°. At 26.4°. At 26.4°.
0.00 0.0279 0.0289 0.0279 0.0289 0.0289 0.0289
o.o1 0.0362 0.0370 0.0330 ©0.0336 0.0376 0.0300
o.02 0.0440 ©0.0448 0.0364 ©.0372 0.0455 0.0312
©.03 0.0508 o©.0518 0.0392 ©0.0398 0.0525 0.0321
0.04 0.0572 ©0.0586 0.0416 ©0.0423 0.0596 0.0328
0.06 e e 0.0460 0.0466 e 0.0342

SoLUBILITY OF BENzoIic AcCID IN ABSOLUTE ALCOHOLS.
(Timofeiew — Compt. rend. 112, 1137, 'o1; at 15°, Bourgoin — Ann. chim. phys., [5] 13, 406, '78.)

In Methyl Alcohol. In Ethyl Alcohol. In Propyl Alcohol.
G. CeH;COOH G. CeH;COOH G. CeHsCOOH
to. per 100 Gms. per 100 Gms. per 100 Gms.

CHz0H. Solution. CH;OH. Solution. C3H70H. Solution.
3 50.16  33.39  40.16 28.65 29.88 23.00
15 R ce 46.70 31.80 500 500
21 69.29 40.93 54.09 35.I0 40.64 28.90

SorvuBIiLiTY OF BENzOIC ACID IN 909, ALCOHOL, IN ETHER AND IN

CHLOROFORM.
(Bourgoin.)
. Gms. CeHsCOOH per 100 Grams.
Solvent. t°. Solvent.5 ST
90% Alcohol 15 41.62 29.39
Ether 15 31.35 23.86
Chloroform 25 14.30 12.50

SoruBiLITY oF BENzOIC AcID IN AQUEOUS SOLUTIONS OF DEXTROSE.
(Hoffman and Langbeck.)

Dissolved COOH at 25°. Dissolved C w8
Normality of Gms. CeHzOs issolved CeHs at 25 issolved CeHgCOOH at 45

Aq. Dextrose. per Liter. Mol. Conc. l}:;'ei l;:n. Mol. Conc. P:reé‘ge}:t.
0.02 3.67 5.0322.10°* 0.34 9.9o88.107* 0.674
0.05 9.00 5.0403 ‘ 0.34 9.9328 ¢ 0.669
0.204 36.73 5.0303 ‘ 0348 1210103230 0.669
©.533  96.15 §5-0321 0.34 10.0101 “  0.674
1.068  192.30 5.0443 “ 0.341 10.0369 “ 0.676
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SorvusBIiLITY OF BENzoic Acip IN AQUEOUS SOLUTIONS OF UREA AND
oF TH10 UREA.
+ (Hoffman and Langbeck.)

Normality Gms. CeH;COOH Dissolved at 25°.
of Solution. per Liter. Mol. Conc. Wt. per cent.
In Aqueous Urea o.10 6.0t CO(NH,), 5.1876.10™* 0.350
In Aqueous Thio Urea o.20 15.23 CS(NH,), 5.4994 “ 0.372
Amido BENZOIC ACIDS C,H,NH,COOH (m).
SoLUBILITY IN WATER AND IN OTHER SOLVENTS.
(de Coninck — Compt. rend. 116, 758, ’93.)
In Water. In Organic Solvents.
Gms. Gms.
t°. CeH..NH,.COOH(m) Solvent. t°.  CeH(.NH;.COOH(m)
per 100 cc. HzO. per 100 cc. Solvent.
o 0.43 Ethyl Alcohol (95%) 12.5 2.92
10 0.52 Methyl Alcohol (pure) 10.5 4.05
20 0.67 Acetone 11.3 6.22
30 0.87 Methyl Iodide 10.0 0.04
40 1.15 Ethyl Todide 0.0 0.02
50 1.50 Chloroform 12.0 0.07
6o 2.1§ Bromoform 8.0 trace
70 3-15
SoruBiLiTY OF THE THREE IsoMeEric AMino Ni1Tro BEeNzoIic Acips.
In Ether. In Ethyl Alcohol (90%,).
Gms. CeH3.NO3.NH;.COOH Gms. CeHzNO3 NH;.COOH
t°, Per 100 cc. Ether. te. per 100 cc. Alcohol.
‘Ortho. Meta. Para. 'Ortho. Meta. Para?
2.7 10.84 1.70 6.41 3 8.13 1.79 8.4

5.8 16.05 (68°) 1.81 8.21 9.6 10.70 2.20 1I.3

SoLUBILITY IN WATER OF THE THREE ISOMERIC:
(Vaubel — J. pr. Chem. {2] 52, 72, "95.)

Amido Benzo Sulphonic Acids. Amido Phenols.
0 G. CoH..NHg.SOgI{ per 100 g. Aq. Sol. . G. Cng(OH).NHgApf:r 100 g. Aq. Sol.
’ 6rtho. Meta. Para. - e Ortho. Meta. Para.

7 1.06 1.276  o0.592 (6°) o 1.7 2.6 (209 1.1

Brom, Chlor, and Iodo BENZOIC ACIDS.
SoLuBILITY IN WATER AT 235°
(Paul — Z. hysik. Chem. 14, 111, ’94; Lowenherz — Ibid. 28, 401, '98; Vaubel.)

Per 1000 cc. Aqueous Solution

Grams.  Gram Mol.
Brom benzoic acid. CH,Br.COOH (ortho). 1.856 o0.00924
Brom benzoic acid. CH,Br.COOH (meta). o0.402 0.00200
Brom benzoic acid. C,HBr.COOH (para). o0.056 0.00028
Chlor benzoic acid. CH,CL.COOH (ortho). 2.087 o0.01333
Todo benzoic acid. C,HI.COOH (ortho). o0.95
Iodo benzoic acid. CHJICOOH (meta). o.12

Compound. Formula.
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SoLusILITY oF OrRTHO HYDROXY BENzOIC ACID (SALICYLIC AcIp), META
Hyproxy BENzoic Acip, AND PArA Hyproxy BENzoic Acip (ANISIC
Acmp) 1IN WATER, BENZENE, ETC. (See also pp. 38 and 274.)

(Walker and Wood — J. Ch. Soc. 73, 622, '98; Vaubel — J. pr. Chem. [2] 53, 73, "95.)

100 gms. aq. solution contain o.z25 gm. CH,.OH.COOH (o) at
15° (Vaubel).

oo gms. aq. solution contains o.794 gm. C,H,,OH.COOH (p) at
15° (Vaubel).

Gms. C H,OH.COOH Gms. CeH,.OH.COOH
te. per 100 Gms. H20. per 100 Gms. CeHs.
Meta. Para. eta. Para.
10 0.55 0.25 0.0018
20 0.90 0.50 0.008 0.0027
25 1.08 0.65 0.0Io 0.0035
30 1.34 0.81 0.0I2 0.0045
35 1.64 1.0I o.o13 o .00bo
40 2.10 1.24 0.017 0.0082
50 3.I0 2.12 0.028 o.0162
6o 0.047 0.028
8o 508 o 55% 0.066
In Acetone. In Ether.
G. CsH, OH.COOH G. CyH, OH.COOH
teo. per 100 cc. Sol. to. per 100 cc.
Meta. Para. Meta. Pa.ra
23 26.0 22.7 17 9-73 9-43

Methyl BENZOIC ACIDS C,H,COOH.CH;. o, m, and p.
SoLuBILITY IN WATER.

(Vaubel.)
% Gms. CgHCOOH.CHg per 1000 Gms. Sat. Solution.
: Ortho. Meta. Para.
25° 1.18 0.98 0.35

Nitro BENZOIO ACIDS C,H,.NO,.COOH. o, m, and p.
SOLUBILITY IN SEVERAL SOLVENTS.

(de Coninck «— Compt. rend. 118, 471, ’04; for solubility in H20, see also Paul, Vaubel, Ldwenherz,
and Goldschmidt — Z. physik. Chem. 25, 95, '96.)

Gms. CeHyNO2.COOH per 100 cc. Solvent.

Solvent. te. - 2 ~
Ortho. Meta. Para.

Water 20 0.682 (0.654G.) o.315 0.039
Water 25 0.743-0.779 o. 341 0.028
Water 30 0.922 500
Methyl Alcohol 10 42.72 47 34 9.6
Ethyl Alcohol 10 28.2 33.-1 (11.7°) o.9
Ethyl “(33Vol%) 15  o0.64 (11.8°) 0.52 0.053
Acetone 10 4I1.§ 41.5% 4.54
Benzene 10 0.294 0.795 o.017(12.5°)
Carbon Bi-Sulphide 10 o©.012 o.10 (8.5°) o0.007
Chloroform I0 0.455 (11.°) 5.678 0.066
Ether 10 21.58 25.175 2.26
Ligroin 10 trace 0.013 0.00
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SoLuBILITY OF PArRA NiTrRo BENzOIC AcID IN AQUEOUS SOLUTIONS
OF ANILIN AND OF PArRA TOLUIDIN AT 25°
(L6wenherz — Z. physik. Chem. 25, 395, '98.)

In Anilin. In p-Toluidin.
G. Mols. per Liter. Gms. per Liter. G. Mols. per Liter. Gms. per Liter.
o, Gopr  chnn ST W Be T Wow
0.0 0.00164 0.0 0.274 0.0 0.00164 o©0.0 0.274
0.0I ©0.00841 0.9I I.406 0.0I ©0.0I100 1.071 I1.671
0.02 0.01379 1.82 2.304 0.02 0.0174 2.142 2.9o2
0.04 0.02172 3.64 3.629 0.03 ©.0245 3.213 4.097

0.08 0.0347 7.29 5.798

0y

SoLuBIiLiTY oF OrTHO NiTro BEenNzoic Acip IN AgQUeous SoLu-
TIONS OF SopiuM BUTYRATE, ACETATE, FORMATE, AND
SALICYLATE AT 26.4°.

(Philip — J. Chem. Soc. 87, 992, ’o5.)

Mols.
100

Original results in terms of per liter.

Gms. Ortho CgI'LCOOH.I\I\Oz per Liter of Solution in:

Gms. Na Salt
per Liter. CsH;COONa.  CH;COONa. HCOONa.  CoH,.OH.COONa.
o 7.85 7.85 7.85 7-85
0.5 8.35 8.50 8.60 8.35
1.0 8.90 9.15 9-50 8.70
2 10.0 10.80 I1.§ 9-4
3 11.2 12.55 13.5 I1.0
4 12.4 14.5 15.6 I1.5
6 15.2

SoLuBILITY oF OrTHO NITRO BENzZOIC ACID IN AQUEOUS SOLUTIONS
oF DeExTROSE, Sopium CHLORIDE, AND OF SoDIUM NITRATE.

Original results in molecular quantities.
(Hoffman and Langbeck — Z. physik. Chem. 51, 412, ’05.)
In DAextrose. In NaCl. In NaNOQ;.

Ie —~ r N~ -
G. CgH;30s G(0)CeHNO2.COOH G, NaCl. G(0)CeHiNO2.COOH G NaNO; G-(0)CsH,NO,.COO
per 100 cc.  Per 100 g. Solvent. per 100 cc. Per 100 g. Solvent. per oo cc. Per 100 g. Solvent.
Solution. At 25°. At 35°. Solution. At 25°. At 35°. Solution. At 25°. At 35°.

0.0 0.736 1.063 ©0.1I17 0.743 1.072 0.I70 0.746 1.074
0.36 0.736 1.064 0.195 ©0.746 1.075 0.284 o0.754 1.080
1.80 0.732 1.061 0.585 0.749 1.070 ©0.851 0.767 1.096
0.-50 ©0.722 1.051 2.425 0.688 0.967 4.255 ©.774 1I1.097
20.00 0.703 1.030 5.80 ©0.597 0.831 8.510 ©0.748 1.047

BENZOIC SULPHINIDE (Saccharine) C,H, <S> NH.

100 parts water dissolve o.4 part at 25° and 4.17 parts at 100°
100 parts alcohol dissolve 4 parts at 25° (U. S. P.).
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BENZOPHENONE

SoLUBILITY IN AQUEOUS ALCOHOL AND IN OTHER SOLVENTS.
(Derrien — Compt. rend. 130, 722, '0o; Bell — J. Physic. Chem. 9, 550, %05.)

In Aqueous Alcohol at 40°.
Bell.)

1ok, g o

A !

in Sgla"eﬂf- Solvent. Solution.
40 2 1.9
45 5 48
50 8 8.3
55 11 99
60 16 13.8
65 28 22.6

In Aqueous Alcohol and other Solvents.

Solvent.

t°.

97% Ethyl Alcohol

85 cc. g7
80 “

%
Msethyl Alcohol (pure)

Acetic Ether (ﬁure)
Carbon Bisulp.

ide

17
Alcohol+ 15 cc. H,O &®

+ 20"
+ 26 ¢

15.

c\\'ouuo
- QO m

10.

Wt. % Gms. (CeH;).CO
. Alcohol per 100 Gms.
in Sclvent.  Sglvent. Solution.
67.5 39 28.1
70 56 359
71 67 39.2
72 90 47-4
72.% 10§ 51.2
73 156 61.0
(Derrien.)
Gms .,
gﬁ‘ogcgo Solvent. (C‘Hsggs °
100
Solvent. Solvegnt.
13.5 Benzene 17 76.9
3.8 Xylene 17.6 38.4
2.2 Nitro Benzene 15.8 58.8
1.3 Chloroform (com.) 16.5 55.5
11.0 Bromoform 1753303
14.3 Toluene 17.2  §5.5
19.2 Ligréine 14.6 6.7
66.6

BERYLLIUM HYDROXIDE Be(OH), (See also Glucinium, page 140).

SOLUBILITY IN AQUEOUS SOLUTIONS OF Sop1uM HYDROXIDE.
(Rubenbauer — Z. anorg. Chem. 30 334, '02.)

Moist Be(OH), used, solutions shaken s hours, temperature prob-
ably about 20°.

Per 20 cc. Solution.
Gms. Na. Gms. Be.
0.3358  ©0.0358
0.6716 0.0882
0.8725 0.I175
1.7346  0.2847

Molecular

Dilution
of the
NaOH.

1.37
0.68

0.53

0.27

BERYLLIUM SULPHATE BeSO,.

SoLUBILITY IN WATER.
(Levi, Malvano — Z. anorg. Chem. 48, 446, '06.)

Gms. BeSO, per

Mols. 1131'.20?
te. pe}l;e‘SO. g
31 11.18
50 9.62
72.2 779
77-4  7-13
30 I13.33
40  12.49
68 9.42
8 765

100
Water.
§52.23
60.67

74-94
81.87
43.78
46.74
61.95
76.30

Mols. H,O Gms. BeSOq per

Gms. per 100 cc. Solution.

NaOH.

2.917
5.840
7-585

18.310

Be(OH)..

o.850
2.004
2.789
6.760

Gms. Solid 100 Gms. Solid
per 1 Mol.

Solution. S ve. BeSO«.  Water. Solution. i
34.32 BeSO. 6H:0 05.4 6.44 00.63 47. 55 BeSO‘ 4H O
37-77 107.2 5.06 115.3  53.58 .
42.85 “ III 4.55 128.3 56.19
45.01 “ 8o 6.89  84.76 45.87 BeSO42H,0
30.45 BeSO4H,0 9.4 5.97 97-77 4942
31.85 o 105 4.93 118.4 54.21 g
38.27 “ 119 3.91 149.3 59.88 :
43.28 .
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BISMUTH Bi.

MvuTtuaL SOLUBILITY OF BISMUTH AND ZINC.
(Spring and Romanoff — Z. anorg. Chem. 13, 34, ’96.)

o, Upper Layer. Lower Layer. go. Upper Layer. Lower Layer.
%Bi. %Zn. %Bi. %Za. % Bi. 9Zn. 9Bi. YZn.
266 86 14 r -~ 584 8o 20 10 go
419 .. .. 397 6s0 77 23 15 85
475 84 16 5 95 750 70 30 27 73

810-820 (crit. temp.)

BISMUTH CHLORIDE BiCl,.

100 grams absolute acetone dissolve 17.9 grams BiCl, at 18°.
(Naumann — Ber. 37, 4332, 1904.)

BISMUTH IODIDE Bil,.

100 grams absolute alcohol dissolve 3.5 grams Bil; at 20°.
(Gott and Muir — J. Chem. Soc. 57, 138, '90.)

100 grams methylene iodide CH,I, dissolve o.1 5 gram Bil; at x12°.
(Retgers — Z. anorg. Chem. 3, 343, '93.)
BISMUTH NITRATE Bi(NO,),.sH,0.
100 grams acetone dissolve 48.66 grams Bi(NO,),.5H,O at o° and
41.7 grams at 19°.
(von Laszczynski — Ber. 27, 2283, ’04.)
BISMUTH OXIDE Bi,0,.

SoLuBiLITY OF BisMuTH OXIDE 1IN AQUEOUS NITRIC ACID AT 20°.
(Rutten and van Bemmelen — Z. anorg. Chem. 30, 386, '02.)

Preselll}ls{.Shaker Gms.s;;ix;nggg. Gms.  nrols. per 100 Mols. HzO. Solid
Per 1 part BizOg. . N - o Bi Phase.
sNOp1oH0.  BixOs NiOs  BisOy  NOp RAfipRhOs

24.4 parts H,O 0.321 0963 0126 1.6 1:12.8) ..

3.2 parts H,0 6.37 7.17 2844 1382 1: 4.8} 0y 2502 48,0
Dilute HNO. 18.74 15.9 10.50 38.65 1: 3.6) .
Dilute I&NOi 31.48 237 27.2 83.8 1: 3.0}3"0‘N’0"H’0
Dilute HNO, = i

T Ne, mes i s oror 1 e BRNAIG

6.8’176‘%,\I l(\I),O5 - 32.67 24.70  29.70 96.57 1: 3.2
24.0%, 24.16 28.25 19.65 98.76 1: 5.0(..
51.0% . : 11.66  46.62 1081 186.23 1:17.2 el b
70.0% N,O4 20.76  53.75 33.5I  355.87 1:10.6 o = s o B aad
nd NG 27.85 §1.02 §I.0 403.0 1% 7'9{35:05.';!\1:0:.';1?1,6 ah
Anyhdrous 3 8.56 68.28 14.35 492.0 1:34.3)p:
Bi,0,+ « 405 7490  7.45 §92.0 1:70.5 } BisOs:3N10s.3H,0

Results are also given for ¢°, 30°, and 65°.
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BORIO ACID (Ortho) H,BO,.

SoLUBILITY IN WATER.
(Ditte — Compt. rend. 85, 1069, 77; Herz and Knoch — Z. anorg. Chem. 41, 319, '04.)

Gms. H3BO3 per  Gms. B;03 Gms. HSBOS per Gms. B,O3
4 100 Gms. per 100 Gms. te. 100 Gms. per 100 Gms.
Water. Solution. H0. Water.  Solution. H:O.

o I.95 I.QI 1.1 40 7.0 6.54 3-95
1o 2.70 2.63 I.5 so 8.8 8.09 5.08
20 4.0 3.85 2.25 6o 1.0 9.91 6.2
25 4.7 4.49 2.65 8 16.8 14.38 9.5
30 §.4 5.12 3.05 Ioc 27.5 2I.§57 15.52

The above results of Ditte are probably low.

Herz and Knoch find for 13°, 3.845 grams H,BO; per 100 cc. solution,
for 20°, 4.909, 25°, 5.593, and 26°, 5.637.

Bogdan finds 5.753 grams H;BO,; per oo grams H,O at 25°.

SoLusILITY OF Boric AcIp IN AQUEOUS SOLUTIONS OF HYDROCHLORIC,
SurpHURIC, AND NITRIC ACIDS AT 26°.
(Herz — Z. anorg. Chem. 33, 355, 34 205, '03.)

Normality of Normality of Gms. Strong Acid Gms. B(OH);3 per 100 cc. Solution.
the HzSO,, HCl  Dissolved per 100 cc. I 2=
or HNOj. B(OH)s. Solution. In HCL In H2SO,. In HNOj3.
o 0.91 o 5-64 5-64 5-64
0.5 .78 5 4.0 4.25 4.50
1.0 0.71 10 Bof) 3.6 3.9
2.0 0.58 15 2.45 3.0 3-35
3.0 0.49 20 1.8 2.5 2.9
4.0 0-41 25 2.0 2.55
5.0 0.35 30 I1.55 2.1
6.0 0.26 35 Y75

The determinations given in the original tables in terms of normal
solutions when plotted together lay close to an average curve drawn
through them. The figures in the tables here shown were read (and.
calculated) from the average curve.

SoLuBILITY OF BORIic AcID IN AQUEOUS SOLUTIONS OF ELECTROLYTES
AT 25°.
(Bogdan — Ann. Scient. Univ. Jassy, 2, 47, '02~'03.)
Gms. Electro- . Grams H3BOj3 per 100 Grris. H30 in Aq. Solutions of:

lyte per 100 "~ - ~
ms. H, 0. NaCl, KCl. NaNO;j. KNO3s. NagSO4. K3S0;.

°© 575 SEIS SEITS 575 5-75 5-75

10 ok 5.80 5.78 5.81 5.88 5.92

20 5.74 5.86 5.81 5.88 6.00 6.10

40 5.72 5.98 5.87 6.04 6.33 6.50

6o 5.72 6.12 5.95 6.20 6.70 6.92

8o ol/is 6.29 6.02 6.37 7.10 7.40
Interpolated from the original.

100 parts alcohol dissolve 6.5 parts H,BO, at 25° and 23 parts at
b. pt. f S.P.).
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DISTRIBUTION OF BORIC ACID BETWEEN WATER AND AMYL ALCOHOL
AT 25°.
(Fox — Z. anorg. Chem. 35, 130, '03.)

Millimols B(OH)3in  Gms. B(OH)3 in 100 cc. Millimols B(OH)3in  Gms. B(OH);s in 100 cc

Aq. Alcoholic Aq. Alcoholic Aq. Alcoholic Aq. Alcoholic
Layer. Layer. Layer. Layer. Layer. Layer. Layer. Layer.

265.8 76.6 1.648 0.475 87.9 33-2 0.545 0.200
196.5 59-5 1.219 0.369 9IS oFd 22.7 0.466 o.141
159.6 47.5 0.990 ©0.204 64.6 19.76 0.400 0.123
126.0 gijot 0.781 0.230

BORIC ACID (Tetra) H,B,0,.

100 grams water dissolve 2.69 grams H,B,0; at 15°, Sp. Gr. = 1.015.
(Gerlach — Z. anal. Chem. 28, 473, ’89.)

BORON TRI-FLUORIDE BF,.

1 cc. H,O absorbs 1.057 cc. BF; at o°® and 762 mm., 1 cc. conc.
H,SO, (Sp. Gr. 1.85) absorbs 50 cc. BF,.

BROMINE Br.
SoLuBILITY IN WATER.

(Winkler — Chem. Ztg. 23, 687, '09; Roozeboom — Rec. trav. chim. 3, 29, 59, 73, 84, '84; Dancer —
J. Chem. Soc. 15, 477, ’62; at 15°, Dietze — Pharm. Ztg. 43, 290, '08.)

Grams Bromine per 100 Grams. © otion , -

. ‘ Water. - Solution. N C&mgﬂ‘" SR

W) (R.D.&D) (W) (R.D.&D) 5 e

o 4.17 4.22  3.98 4.05 6o.5 43.1
5 392 3.7 377 357 45-8 324
10 274 3-4 3.61 3.29 35-1 24.8
15 3:65 3.25 3.52 3.15 27.0 19.0
20 3-58 3.20 3.46 = 3.Io 21.3 14.8
25 348 3.17  3.36 3.07 17.0 T1y:7
30 3-44 313 3-32  3.03 13.8 9.4
40 3-45 500 KR 9.4 6.2
50 3-52 ... 340 6.5 4.0
60 4.9 2.8
8o 3.0 T3T

* For “ Absorption Coefficient ”” @ and “ Solubility ”” ¢. of Bromine Vapor in water, see Acetylene,
page 9.



BROMINE

68

SoLUBILITY OF BROMINE IN AQUEOUS SoLUTIONS OF PotassiuMm SuL-~
PHATE, SODIUM SULPHATE, AND OF SoDIUM NITRATE AT 25°

(Jakowkin — Z. physik. Chem. 20, 38, '96.)

Normality of
Salt Solution.

1

3
3
]
Te

SOLUBILITY OF

Salt.

Water
Na, SO,
K,SO,

(NH,),SO,
NaN

KNO,

In K2SO, In NazSO,

Gms. per Liter. Gms. per Liter.
K3S0;4. Br. NaySO;4. Br.
91.18 25.14 63.55 25.07
45-59 29-44 3r-77 29-20
22.79 31.46 15.88 31.33
11.39 32.70 7-94 32.94
5.69  33.10 3.97 32.26

Gms, Normality

Salt per

18-

O}
Liter. solved Br.

0.0
63.55
91.18
70.04
85.09

101.19

0.424
0.286
0.310
©.971
©.3495
0.362

AT 25°.
(McLauchlan — Z. physik. Chem. 44, 617, '03.)

Gms.

In NaNQg
Gms. per Liter.
NaNOs. Br.
85.09 28.80
42-54 31-35
205827 32.62
10.63  33-33
L3 33-74

SGlms.
alt per
Liter.

8o.11
58.50
74-60
53

.52
CH,COONH, 77.09

Br. per Salt.

Liter.

33.95 NHNO,

23.9  NaCl

24.8 KCl

0K o NH,Cl

28.0

28.95 H,SO*
* Wildeman.

49-03

BroMINE IN NORMAL AQUEOUS SALT SOLUTIONS

Normality Gms.
of Dis- Br. per
solved Br. Liter.

0.688 55.15
0.701  §5.90
0.718 5§57.40
1.028 82.2
4.26  340.5
0.366 29.26

SoLuBILITY OF BROMINE IN AQUEOUS PoTAassiuM BROMIDE SOLUTIONS.
(Worley — J. Chem. Soc. 87, 1107, ’os; see alsq Wildeman — Z. physik. Chem. 11, 421, '93.)

Gram Mols. KBr Gms. KBr
Liter.

.00
.02
.04
.06
.08
.10
.20
.40
.60
.80

per
(o]

0O0O0OO0OOOO

o
(o]
o.

Qo

Br. per Liter Dissolved at 26.5°,

Br. per Liter Dissolved at 18.5°%

per Liter, G. Mols. Grams. G. Mols. Grams.
0.00 0.4282 34.23 0.4448 35.56
2.18 ©0.4671 37-35 0.4823 38.56
4.38 0.5101 40.79 0.5243 41.91
6.55 0.5530 44 .21 0.5668 45.31
8.76 0.5920 47-33 0.6059 48.44
10.91 0.6488 51.87 0.6533 52.23
21.82 0.8591 68.69 0.8718 69 .69
43-82 1.2704 101.60 1.3124 104.90
65.46 1.6717 133.70 I.7712 141.60
87.64 2.1029 168.10 2.2354 178.70
98.19 2.3349 186.20 2.4851 198.70

100 grams saturated solutlon of Bromine in Carbon Bisulphide con-
tain 45.4 grams Br at — 95° 39.0 grarns at — 110.5° and 36.9 grams
at — 116°.

(Arctowskl «— Z. anorg. Chem. 11, 274, '95-'96.)
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SoLusBIiLiTY OF CaADMIUM BROMIDE IN ALcouoL, ETHER, AND
IN ACETONE,

100 gms. sat. solution of CdBr,.4H,0 in abs. alcohol contain 20.93
gms. CdBr, at 15° (Eder).

Joo gms. sat. solution of CdBr,.4H;O in abs. ether contain 0.4 gm.
CdBr, at 15° (Eder).

100 gms. absolute acetone dissolve 1.559 gms. CdBr, at 18°.

(Naumann — Ber. 37, 4332, "04.)

CADMIUM (Mono) AMMONIUM BROMIDE CdBr,NH,Br.

SoLUBILITY IN WATER.
(Rimbach — Ber. 38, 1553, ’o5; Eder.)

- 100 Grams Solution contain Gms. Atomic Relation. ~ G.CdBr, NH.Br
t°. per 100 Gms.
Cd. Br. NH,. Cd : Br : NHg © Solution.

I.0 16.33 34.87 2.63 I 3 1 53-82

14.8 17.40 271815 2.80 I 3 I 58.01
52.2 19.79 42.38 3.21 I 3 I 65.31
110.1 22.99 49-.17 3.72 1 3 I 75.98

100 gms, sat. solution of CdBr,.NH,Br in abs. alcohol contain 15.8
gms. double salt at 15° (Eder).

100 gms. sat. solution of CdBr,.NH,Br in abs. ether contain o.36
gm. double salt at 15° (Eder).

CADMIUM (Tetra) AMMONIUM BROMIDE CdBr,4NH,Br.
SoLUBILITY IN WATER.
(Rimbach.)
The double salt is decomposed by water at temperatures below 160°.

100 Gms. Solution contain Gms.  Atomic Relation in Sol.  Atomic Relation in Solid.
Cd. Br. NH,. Cd : Br : NH, Cd : Br : NH,
0.8 14.72 50.46 6.67 I 4.82 2.82 1 10.02 8.02

t°.

I13.0 14.95 5I.48 6.85 I 4.85 2.85 I I1.57° Q.57
44.0 15.01 53.85 7.35 I 5.04 3.04 1 6.84 4.84
76.4 14.6 354.28 7.80 I 5.32 3.32 1 6.63 4.63
123.5 15.5 59.50 8.45 1 5.38 3.38 I 7.40 §-40
160.0 14.7 62.67 9.43 I 5.99 3.99 I 6.03 4.03

CADMIUM (Mono) POTASSIUM BROMIDE CdBr,KBr.H,0.

SoLUBILITY IN WATER.
(Rimbach; see also Eder.)

o 100 Gms. Solution contain Gms. Atomic Relation in Sol. ~ Gms.CdBry.KBr

L o I T Tt Br T K Per Joo Gms.
0.4 I5.41 33.0 §.42 I 3 I 53-63
15.8 16.85 35.96 5.86 I 3 I 58.61
50.0 19.58 41.86 6.85 i 3 I 67.87
112.5 22.24 48.28 8.14 0.98 3 1.03 78.11
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SOLUBILITY IN WATER.
(Dietz — W. Abh. p. t. Reichanstalt 3, 433, 'c0; above 100° Etard — Ann. chim. phys. (7] 2, 536, '04.)

u ion. ols. g ution. . HyO. 1
-9 43.58 7. g +10 5747  13.3
© 49-39 9-0t cqc o 2 57-35 13.2
+10 55.58 12.3 ho4H, 40 57-5I 13.3 CdCLH,0
15  59.Iz2 14. ; ‘ gg 527;‘71 13.g
—Io 44.35 ffo 50-41 13.
O  47.37 9-0 Ioo 59-52 14.4

+18 52.53 10.9 tCdCL.234H,0 150 64.8
30 5§6.91 12.8| (monolinic) 200 72.0
36 s57.9t 135 270 777
Density of saturated solution at 18° = 1.741.
100 gms. abs. ethyl alcohol dissolve 1.52 gms. CdCl, at 15°.3.

100 gms. abs. methyl alcohol dissolve 1.71 gms. CdCl, at 15°.5.
(de Bruyn — Z. physik. Chem. 10, 783, "92.)

CADMIUM AMMONIUM OHLORIDE CdCl,.NH,CL

SoLUBILITY IN WATER.
(Rimbach — Ber. 30, 3075, 1897.)

° 100 Gms. Solution contain Gms. Gms. CdCl2.NH,C] per 100 Gms.
b€ Cd. CI5 NH . Solution. Water.

2.4 14.26 13.44 2.24 29.94 42.74
16.0 15.82 15.07 2.56 33-45 50.26
41.2 18.61 17.46 2.89 38.96 63.83
63.8 20.92  19.73  3.34 43-99 78.54

105.9 24.70 23.52 4.01 52.23 109.33

CADMIUM (Tetra) AMMONIUM OCHLORIDE CdCl,.4NHL
IN ConTACT WITH WATER.
The salt is decomposed in aqueous solution.

(Rimbach.)

t° 100 Gms. Solution contain Gms. Atomic Relation in Solution.

: Cd. CL NH;. Cd : Cl : NH,

39 5-75 18.17  7.37 1 9.96 7.96
16.1 6.96 20.26 7.97 I 9.20 7.13
40.2 9.91 23.84 8.92 1 7.6 5.6
58.5 12.50 26.53 9.35 1 6.71  4.66
112.9 16.66 31.79 10.78 1 6.02 4.02
113.9 16.51  32.71 1I.30 I 6.26 4.26

SoLuBILITY OF MIXTURES OF CADMIUM TeETRA AMMONIUM CHLORIDE

AND CapMiuM AMMONIUM CHLORIDE IN WATER.
(Rimbach — Ber. 38, 1300, '02.)

& 100 Gms. Solution contain Gms. Atomic Relation. Mosl(’lg‘erPczistebf:
: % - CdCl CdCl3.
Cd. Cl. NH,. Cd : C1 : NH,. NH.C’I 4NH,CL

I.1 5.34 17.62 7.27
14.0 7-12 19.86 7.84
40.7 Io.24 23.82 8.85

58.5 12.50 26.53 9.35

10.47 8.50 49.6 50.4
8.84 6.87 47.0 3530
IS TSRS T 770 23.0
6.71  4.66

L B
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SoLuBILITY OF MIXTURES oF CapMium TETRA AMMONIUM CHLORIDE
AND AMMONIUM CHLORIDE IN WATER.

(Rimbach.)
100 Gms. Solution Atomic Solid Phase,
to. contain Gms. Relation. Mol. per cent of:
Cd. Cl: NH. €d : a1 : NH,. "NHCL CdCla.4NH,CL
1.0 2.8 17.11 7.82 1 19.21 17.28 §9.0 41.0
132l s2rn 68 188 I8 Ty 1 1 21.62 19.62 74.0 26.0
40.1 3.16 22.56 10.49 1 22.65 20.74 71.0 29.0
58.2 3.51 25.21 1II.72 1 22.79 20.89 69.0 31.0

OADMIUM BARIUM CHLORIDE 2(CdCl,).BaCl,.5H,0.

SoLuBILITY IN WATER.
(Rimbach — Ber. 30, 3083, '97.)

100 Gms. Solution Gms. 2(CdClp).BaClz
te°. contain Gms. per 100 Gms.

Cd. Cl. Ba. Solution. Water.
22.6 17.71 16.89 11.0 45 .60 83.82
41.3 19.22 18.15 L7 49.14 96.62
53-9 19.85 18.75 12.41 5I.04 104.25
62.2 20.59 19.66 12.83 53.08 113.13
69.5 21.20 20.18 13.09 54-47 119.64
107 .2 24 .25 23.23 14.90 62.38 165.85

CADMIUM BARIUM CHLORIDE CdCl,.BaCl,.4H,O.
SoLUBILITY IN WATER.

(Rimbach.)
100 Gms. Solution Gms. CdClz.BaCly

t°. contain Gms. per 100 Gms.
Cd. ClL Ba. Solution. Water.
22.5 11.98 15.19 14.71 41.88 72 .06
32.9 12.40 16.18 16.09 44.67 80.73
41 .4 13.05 16.95 16.81 46.81 88.o1
53-4 13.96 18.21 18.13 50.30 10I.2I
52.0 14.73 18.81 18.74 52.28 109.56
978 17.57 22.48 22.00 62.05 163 .50
108.3 18.53 23.51 22.79 64.83 184.33
109.2 18.67 23.69 29.95 65.31 188.27

CADMIUM MAGNESIUM CHLORIDE 2(CdCl,)MgCl,.12H,0.
SoLUBILITY IN WATER.

(Rimbach.)

100 Gms. Solution Gms. 2(CdClg).MgClz

to. contain Gms. per 100 Gms.
Cd. ClL Mg. Solution. Water.
2.4 22.14 21.06 2.41 45.61 83.86
20.8 24.30 22.80 2.55 49.69 08.77
455 26.24 24.55 2.72 53-5I 115.I0
67.2 28.45 26.71 2.98 58.14 138.90
121.8 31.84 30.20 3-44 65.48 189 .69
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CADMIUM (Mono) RHUBIDIUM CHLORIDE CdCl,.RbClL

SorusiLiTy OF CapMiuMm Mono RuuBiDIUM CHLORIDE IN WATER.
(Rimbach - Ber. 35, 1303, '02.) P

t° 100 Gms. Solution ontain Gms. Gms. CdCly.RbCl per 100 Gms.
: Cd. ClL Rb. Solution. Water.
1.2 4.80 4.53 3.63 12.97 14.90
14.5 6.20 5.88 4.7% 16.80 20.19
41.4 9.34  8.86 7-14 25.31 33-89
57-6 II.40 10.78 8.63 30.83 44.58
103.9 17.14 16.37 13.39 46 .62 87.36

CADMIUM (Tetra) RHUBIDIUM CHLORIDE CdCl, 4RbCl
IN ConTacT WITH WATER.

(Rimbach.)
The double salt decomposes to CdCl,.RbCl and RbCl.
b 100 Gms. Solution contain Gms. Atomic Relation. Mi?}igef Eg:et' ok
cd. Cl  Rb ca : a : kb % Cdch

31.88 29.88 30 70
21.89 19.89 24 76
18.88 16.83 16 84
I1.21  ¢.2I 14 86
9.23 7.23 33 07
6.57  4-59 oc 0o

0.65 6.52 14.73
1.07 7.37 16.13
13. 1.32  7.86 16.93
42.4  3.21 II.35 22.4%
50.0 4.61 13.41 25.31
108.4 8.94 18.57 31.15

w o
o0 0o~y
R I I

SoruBILITY OoF MixTurEs oF CdCl,.4RbCl aAxpD RbCl IN WATER.

(Rimbach.)
€. 100 Gms. Solution contain Gms. Atomic Relation. Mof’f)gdr Eehr;s%‘f:
Cd. ClL Rb. Cd : CI: Rb. CdClz4RbCl  RbCL
0.4 ac 12.86 30.97 oo &5 i@ 55 45
14.8 50 13.62 32.81 ooy B & 67 33
17.9 .. 14.0 33-71 b0 % & 80 20

Tue Errect oF THE Presexce or HCI, CaCl, axp or LiCl uproN
THE DEcomposITiON oF CapMiuM TrETrRA RHUBIDIUM
CHLORIDE BY WATER AT 16°
(Rimbach — Ber. 38, 1570, '05.)

, 100 Gms. SOI“EOD contain Gms. Mols. per 100 Mols. H;O. Molecular Ratio.
Total Cl.  CL.  HCL cd. Rb. CdClz.  RbCL HCL. CdCl; : RbCL
36.44 0.84 36.61 o.41 1.39 0.109 0.483 29.76 1 4.43
28.45 0.80 28.44 o0.35 1.38 0.082 0.422 20.35 I §.I§
I2.09 3.24 9.1 o0.69 6.74 0.139 I.772 §.60 I 12.75

Ca CaCl,. CaCl,.

[ 2]

14.98 7.56 20.91 0.73 2.8 0.I50 ©.799 4.5 I §5.04

12:.70 §5.77 15.96 o0.77 4.87 0.163 1.353 3.41 1 8.31

10.85 3.78 14.47 1.00 8.51I o.211 2.365 2.24 1 II.22

9.08 1.84 5.10 1.24 12.14 o0.262 3.385 I.09 I 12.92
Li. LiCl. LiCl.

26.49 4.87 29.40 o0.56 3.871 0.139 I.27I I9.40 1 Q.13

20-37 3.33 20.1I o0.52 7.84 0.122 2.433 12.54 I 19.88

See Note on next page.
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OADMIUM (Mono) POTASSIUM CHLORIDE CdCl,.KCLH,O.

SorusBIiLITY IN WATER.
(Rimbach — Ber. 30, 3070, '07; see also Croft — Phil. Mag. [3] 21, 356, "42.)

100 Gms. Solution Gms. CdCl.KCl

t°. contain Gms. per 1oo Gms.
Cd. ClL. K. Solution. Water.
2.6 9.53 9.03 3.31 21.87 27.99
15.9 11.63 10.98 3.99 26.60 36.24
4r.5 15-47 14.73 5-45 35.66 55-34
60.6 17.68 16.80 6.20 40.67 68.55
105.1 22.46 21.34 7.87 51.67 106 .91

OADMIUM (Tetra) POTASSIUM CHLORIDE CdCl,.4KClL

IN ContacTt witH WATER.
(Rimbach.)

The double salt is decomposed when dissolved in water at ordinary
temperature.

100 Grams Solution contain Gms.
A

i cd. CL K.

4 3.64 0.84 8.31
23.6 5.66 14.02 11.52
50.2 9-I0 18.09 13.60
108.9 11.94 23.11 17.16

Note. — The effect of the presence of certain chlorides upon the
decomposition of cadmium tetra potassium chloride by water at 16°
was investigated by Rimbach in a manner similar to that used in the
case of cadmium tetra rhubidium chloride (see preceding page). The
results, which show the extent to which increasing amounts of the
several chlorides force back the decomposition of the double salt, were
plotted on cross-section paper, and the points at which the decom-
position was prevented, were determined by interpolation. These
values which show the minimum amount of the added chlorides which
must be present to insure the crystallization of the pure double salt are
shown in the following table.

Mols. per 100 Mols. HzO. ST o Mols. per Liter of Solution.
Chiorde. cdCl,  Ka.  Added! Solutions.  Cacla.  KCL e
HCl o0.074 ©0.296 19.8 1.1403 ©0.033 o0.132 8.828
LiCl o0.344 1.376 9.30 1.1380 0.166 0.663 4.483
CaCl, o.544 2.176 3.8 1.2333 0.270 1.808 1.887
KCl 1.034 6.514*% 2.378 1.214 o0.507 3.195% 1.167
* Total.

OADMIUM CYANIDE Cd(CN),.
100 gms. H,0 dissolve 1.7 gms. Cd(CN), at 15°.

(Joannis — Ann. chim. phys. (5] 26, 480, '82.)
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OCADMIUM POTASSIUM IODIDES, Mono = CdI,.KI.H,0,
Di = CdI,.2KI.2H,0.

CADMIUM Di SODIUM IODIDE CdI2.2Nal.6H,O.
SorLuBILITY IN WATER, ETC., AT 1§°.

(Eder.)
Gms. CdI,.KI Gms. CdI,.2KI Gms. CdI;.2Nal
Solvent. per 100 Gms. per 100 Gms. per 100 Gms.
éoluu'on. Solven‘t. 'Solution‘ Solve;t. Solution.  Solvent.
Water eI 106 57.8 137 6r.3 158.8
Abs. Alcohol b H50 41.7 71 53l 116L.2
Abs. Ether 3.9 4.1 9.0 9.9
OADMIUM NITRATE Cd4d(NO,),.
SoLUBILITY IN WATER.
(Funk — Wiss. Abh. p. t. Reichanstalt 3 440, 'c0.)
Gms. Cd(NOy), .
te. per 100 Gms. Mols. Cd(NO3)2 Solid
Solution. Water. PFF 100 Mals. 4O Fhaas:
-13 3737 59-67 4.55 Cd(NO,),.90H,0
-1 47.33 89.86 6.85 &
+ 1 52.73 III.§5 8.50 &
o 52.37 109.7 8.37 Cd(NO,),.4H,0
+18 55.9 126.8 9.61 £
30 58.4 140.4 10.7 ¢
40 61.42 159.2 12.1 “
59.5 76.54 326.3 25.0 *f

Density of saturated solution at 18° = 1.776.

CADMIUM OXALATE CdC,0,.3H,0.

1 liter of sat. aqueous solution contains 0.033 gm. CdC,0, at 18°.
(Kohlirausch — Z. physik. Chem. 44, 197, '03.)

CADMIUM SULPHATE CdSO,.

SorLuBILITY IN WATER.

(Mylius and Funk — W. Abh. p. t. Reichanstalt 3, 444, ’00; see also Kohnstamm and Cohn — Wied
iAl]m 65:5 344 )’98; Steinwehr — Ann. der Phys. (Drude) {4] 9, 1050, ’02; Etard — Ann. chim. phys
732 530, '04.

Gms. CdSO; . Gms. CdSO, "
te. per 100 Gms. Solid t°. per 100 Gms. Solid
Solution. Water. e Solution. Water. Flusse.
—17 44.5 8.2 CdSO,.7H,O 40 43.99 78.54 CdSO,.$H,0.
—~10 46.1 8s.5 < 6o 44.99 83.68 “
— 5 48.5 04.2 £ 73.5 46.6 87.28 £
—18 43.35 76.52 CdSO,.$H,O 74.5 46.7 87.62 CdSO.H,0
—10 43.27 %76.28 g 77  42.2  73.02 “
o 43.01 76.48 & 85 39.6 65.57 w
+10 43.18 76.00 e go 38.7 63.13 4
20 43.37 76.60 2 100 37.8 60.77 5
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CAESIUM CHLORAURATE CsAuCl,.

SoLuBILITY IN WATER.
(Rosenbladt — Ber. 19, 2537, '86.)

Gms. CsAuCly Gms. CsAuCl Gms. CsAuCly
t°. per 100 Gms. to. per 100 Gms. ¢°. per 100 Gms.
Solution. Solution. Solution.
10 0.5 40 3j52 8o 16.3
20 0.8 50 5-4 90 21.7
30 .7 6o 8.2 100 27.5
70 12.0

CAESIUM FLUOBORIDE CsBFi,.
100 grams water dissolve o.92 gram CsBF], at 20°, and o.04 gram
at 100°. (Godeffroy — Ber. 9, 1367, '76.)

CAESIUM MERCURIC BROMIDE CsBr.2HgBr,.
100 grams saturated aqueous solution contain o0.807 gram CsBr.
2HgBr, at 16°. (Wells — Am. J. Sci. [3) 44, 221, '02))

CAESIUM CARBONATE Cs,CO,.

100 grams absolute alcohol dissolve 11.1 grams CszCOS at 19°, and
20.1 grams at b. pt. (Bunsen.)

CAESIUM CHLORIDE CsCl.

SoLUBILITY IN WATER.
(Berkeley — Trans. Roy. Soc. (Lond.) 203 A, 208, ’o4; see also Hinrichsen and Sachsel — Z. physik.
Chem. 50, 99, 'o4~'05; at 25°, Foote.)

G.CsClper 100 Gms. G . Mol.CsCl G.CsCl per100 Gms. G, Mol. CsCl

b Solution. Water.  Dber Liter. G lution. Water. per Liter.
o 61.7 161.4 6.74 6o 69.7 229.7 8.28
10 63.6 174.7 7.11 70 70.6 239.5 8.46
20 65.1 186.5 7-38 8o 71.4 250.0 8.64
30 66.4 197-3 7.63 " Qo 72.2 260.1 8.8
40 67.5 208.0 7.86 100 73.0 270.5 8.96
so 68.6 218.5 8.07 119.4 74.4 290.0 9.22

SoLuBILITY OF MIXTURES OF CAESiUM CHLORIDE AND MERCURIC
CHLORIDE IN WATER AT 25°.
(Foote— Am. Ch. J. 30, 340, '03.)

Gms. per 100 Gms. Gms. per 100 Gms.
Solution. Solid Phase. Solution. Solid Phase.
CsCla. HgClg. &Ch. HgCls.
65.61 0.0 CsCl 38.63 1.32
62.78 0.215  CsCl+ Cs3HeCly 17.03 o.5r ¢ Double Sgt 8.3% CsCl
62.36  0.32 ) Double Salt 1.53 042 e
57.01 0.64 HgClg 1 0.61 2.64 CsHg 4 CsHg,Cls
5235 1.23 = gsa% CeC 049  2.91 } Double Salt
§1.08 1.44 CssHgCls + CsyHgCly 0.40 3. gs CsHg,Cl; = 23.9% CsCl
.30 I.4 Double Salt 0.44 4-03 CsHg,Cl; + CsHg;Cl,
ALt } CsyHgCly = 55.4%CsCl 0.41  4.68 } Pemiel o
45-23 1.93 CsyHgCl + CsHgCly 0.25 5.65 CsHgsClyy = 111%C;5Cl
0.18  7.09  CsHgCly + HeCly
0.0 6.90 HgCly



CAESIUM CHLORTELLURATE 82

OAESIUM CHLORTELLURATE CsTeCl,.

SoLUBILITY IN AQUEOUs HYDROCHLORIC AcID.
(Wheeler — Am. J. Sci. [3] 45, 267, '03.)

100 parts HCI (Sp. Gr. 1.2) dissolve o.05 part CsTeCl, at 22°.
100 parts HCl (Sp. Gr. 1.05) dissolve 0.78 part CsTeCl, at 22°.

CAESIUM THALLIC OHLORIDE 3CsCl.TICl,.2H,O.
100 parts H,O dissolve 2.76 parts 3CsCL.TICl,.2H,0 at 17° and 33.3
parts at 100°. (Godefiroy — Z. Osterr. Apoth. Ver. No. 9, 1886).

CAESIUM IODATE CslO,.
100 parts H,O dissolve 2.6 parts CsIO; at 24°, and 2.5 parts 2CsIO,.
1,05 at 21°. (Wheeler — Am. J. Sci. [3] 44, 123, '02.)

CAESIUM IODIDE Csl.

SoLuBILITY OF MIXTURES OF CAESIUM IODIDE AND IODINE IN WATER.
(Foote — Am. Ch. J. 29, 210, '03.)

Gms. per 100 Gms. Gms. per 100 Gms. 1
te. CSI‘Solutlon. < to. — lution. . Soblg:hp’?‘:ﬁp:t
—4 27.68 0.0 35.6 51.48 0.0 Csl
—4 27 .52 0.09 35.6 51.66 0.71 CsI and Csl,
—4 3.18 0.31 35.6 10.72 1.78 Csl, and CsI
—0.2 0.85 0.34 35.6 3.74 1.60 Csl; and I
Gms. per 100 Gms. In Separated Heavy Solution )
° Solution. Gms. per 100 Gms. Solution. Solid
e o T Phase.
52.2 16.75 4.52 Csl, and CsI;
52.2 6.69 3.36 CsI; and I
§2152 072 B33 22.94 73.72 Csl;
52.2 6.65 3.45 22.80 74.63 I
73 26.98 15.07 Y ane CsI; and CsI;
73 16.66 10.50 27.56 68.40 Csl
73 6.27 ' 4.08 17.68 80.02 I

CAESIUM (Tri) IODIDE CsI,.
100 cc. saturated aqueous caesium iodide (about 17 per cent CsI)
solution contain o.97 gram CsI; at 20°, density of solution = 1.154.
(Wells — Am. J. Sci. [3] 44, 221, ’92.)
CAESIUM NITRATE CsNO,.

SoLuBILITY IN WATER.
(Berkeley — Trans. Roy. Soc. (Lond.) 203 A, 213, '04.)

Gms. CsNOg per G. Mols. Gms. CsNOg per

° 100 Gms. ° 100 Gms. G. Mols ,CSNOl
Y S W, el | S Wam P LR

o 8.5s4 9.33 0.476 6o 45.6 83.8 3.41

10 12.97 14.9 0.72% 70 §51.7 107.0 4.10

20 18.7 23.0 1.11 8 573 134.0 4.81

30 25.3 33.9 1.58 go 62.0 163.0 5.50

40 32.1  47.2 2.12 100 66.3 197.0 6.19

50 39.2 64.4 2.73 106.2 68.8 220.3 6.58
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COAESIUM OXALATE Cs,C,0,.H.O.

SoLUBILITY OF MIXTURES OF CAESIUM OXALATE AND OxALIc AcCID IN
WATER AT 25°.

(Foote and Andrew — Am. Ch. J. 34 156, 'os5.)

Varying amounts of the two substances were dissolved in hot water
and the solutions allowed to cool in a thermostadt held at 25°.

G saciom, O i H0r Solid
HC0. Cs:CoOr. HC:Oso  CsCoO%. poc
105200 At 2.274 ... H,C,0,.2H,0
10.29 o0.61 2.314 o.035 H,C,0,2H,0+H,Cs(C,0,),.2H,0
7-90  9.92 1.924 0.614) Double Salt.
4.11 2§.12 1.162 1.8t § H,Cs(C,0,),2H,0
4-32 27.55 1.279 2.06 HyCs(C,0,),2H,0+ H,Cs,(C,0)),
4.27 28.30  1.267 2.14 } Double Salt.
440 35.90 1.476 3.07 H,Cs,(C,0,)s
4.82 4o0.10 1487 52 B H,Cs,(C,0,),+HCsC,0,
4.45 42.32 1.672  4.05%
3.05 48.80 1.268 5.16 % ?I(():l;l():leOSalt.
I.o4 68.69 0.688 11.56 24
0.9I 7I.24 0.648 13.06 HCsC,0,+HCs(C,0,),
o

77 7345 0.598 14.51I } Double Salt.
0.75 74.04 0.596 14.96 HCs4(C,0,),
0.74 75.20  0.625 15.93 HCs4(C,0,),;+Cs,C,0,.H,0
0.0 75.82 0.0 15.97 Cs,C,0,.H,0

CAESIUM PERMANGANATE CsMnO,.

100 cc. sat. aqueous solution contain o.og7 gm. CsMnO, at 1°, 0.23
gm. at 19°, and 1.25 gms. at 59°. (Patterson — J. Am. Chem. Soc. 28, 1735, '06.)

CAESIUM SELENATE Cs,SeO,.

100 grams H,0 dissolve 245 grams Cs,SeO, at 12°.
(Tutton — J. Chem. Soc. 71, 850, ’07.)

COAESIUM SULPHATE Cs,SO,.

SoLuBILITY IN WATER.
(Berkeley — Trans. Roy. Soc. (Lond.) 203 A, 210, '04.)

Gms. Cs3SO4 per G, Mols. Gms. Cs2S0;4 per G. Mols.
t°. 100 Gms. Cs2S0¢ t°, 100 Gms. Cs250,
Solution. Water.  per Liter. Solution. Water. per Liter.
o 62.6 167.1 3.42 6o 66.7 199.9 3.78
10 63.4 173.1 3-49 70 67.2 205.0 3.83

20 64.1 178.7

3.5 8  67.8 210.3 3.88
30 64.8 184.1 3.6

3.6

3-73

2 90 68.3 214.9 3.92
8 100 68.8 220.3 3-97
108.6 69.2 224.5 4.00

40 65.5 189.9
50 66.1 194.9
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SULPHATES

SoLuBILITY OF CAESIUM DOUBLE SULPHATES IN WATER AT 25°
(Locke -— Am. Ch. J. 27, 4509, %o1.)

Gms. Anhydrous Salt Gm. Mols.

Name. Formula. per 100 Gms. Salt per 100

Solution. Water.  Gms. HzO.

Caesium Cadmium Sulphate Cs,Cd(S0)26H;0 58.16 139.9 ©0.2435
Caesium Cobalt Sulphate Cs2C0(S0p)2.6H;0 29.52 4.9 0.081

Caesium Copper Sulphate CseCu(S00)2.6H;0 31.49 46.0 0.0882

Caesium Iron Sulphate CsoFe(SO,)2.6H;0 50.29 I0I.I  0.I967

Caesium Magnesium Sulphate Cs;Mg(S00,.6H;0 34-77 53.3 o©0.1106
Caesium Manganese Sulphate Cs:Mn(S0,)6H,0 44.58 80.4 o.157

Caesium Nickel Sulphate CszNi(SO)2.6H,0 20.37 25.6 0.0495

Caesium Zinc Sulphate Cs2Zn(S0,)2.6H;0 27.87 38.6 o0.0738

CAFFEINE C,H(CH,);N,0,.H,O.

SOLUBILITY IN SEVERAL SOLVENTS.
(U. S. P. ; Gockel — J. Chem. Soc. 74, 327, '98; Commaille — Compt. rend. 81, 819, *75.)

Grams Caffeine per 100 Grams Solvent at:
A

Solvent. AT ° o o -
* 0.5 Rl e R T
Water 2.19 19.23 r.31f  45.51f
Alcohol 1.88  5.85% ... .. 0.61f§ 3.121§
Ether 0.267 a0d 0.119 0.295 ©0.044}§ ©0.361%§
Chloroform 12.5 <o I1.77 15.63 12.97f 19.02%
Benzene ©0.9I1  §5.29
Carbon Tetra t
Chloride 0.089 o0.702 ...
Carbon Bisulphide soc 0.0585% o0.454%

* 60°. 1 65°. 1 Gms. anhydrous caffeine. § Abs. alcohol and abs. ether.

CALCIUM ACETATE Ca(CH,COO0),.2H,0.

SoLUBILITY IN WATER.
(Lumsden — J. Chem. Soc. 81, 355, ‘02, Krasnicki — Monatsh. Chem. 8, 507, '87.)

Gms. Ca(CH;COO); Gms. Ca(CH3COO);

t°. per 100 Gms. Solid Phase. t°. per 100 Gms. Solid Phase.
Solution. Water. Solution. Water.

© 27.2 37.4 Ca(CHsCOO):2H0 6o 24.6 32.7 Ca(CH;COO),.2H;0
10 26.5 36.0 Ca(CH;COO):2H:O 80 25.I 33.5 Ca(CHsCOO):.2H0
20 25.8 34.7 Ca(CH3COO);2H0 84 25.3 33.8 Ca(CH;C00)..2H,0)
25 25.5 34.2 Ca(CH;C00);2Hz:0 85 24.7 32.9 Ca(CH;COO)H:0
30 25.3 33-8 Ca(CH;COO)2H0 00 23.7 3I.I Ca(CHCOO)H;0
40 24.9 33.2 Ca(CH3C00).2H,0 100 22.9 29.7 Ca(CH;CO0)H;O

SoLUBILITY OF CALCIUM ACETATE IN AN AQUEOUS SATURATED SoLu-
TION OF SUGAR AT 31.25°%
(Kohler — Z. Ver. Zuckerind. 47, 447, '97.)

100 gms. solution contain 8.29 gms. Ca(CH,COO), + 60.12 gms. sugar.
100 gms. water dissolve 26.3 gms. Ca(CH,COO), + 190.3 gms sugar.



85 CALCIUM ACETATES

CALCIUM (Tri) Methyl ACETATE Ca[(CH,),CCOO],.
CALCIUM (Di) Ethyl ACETATE Ca[(C,H,),CHCOO],.

TALCIUM Methyl Ethyl ACETATE Ca[CH,(C,H,).CHCOO].,.

SoLUBILITY OF EAcCH IN WATER.
(Landau — Monatsh. Chem. 14, 717, ’03; Keppish — Ibid. 9, 600, '88; Sedlitzki — Itid. 8, 573, '87.)

Ca. Tri Methyl Acetate. Ca. Di Ethyl Acetate. Ca. Methyl Ethyl. -

Acetate.
Gms. Ca(CsHgO)2 Gms. Ca(CeH1102)z Gms. Ca(CeHOn)z

to. per 100 Gms. per 100 Gms. per 100 Gms.
\m Water. Solution. Water.  Solution.

o 7.-30 6.81 30.3 -23.22 28.78 22.33
10 6.84 6.40 27.8 21.75 31.71 24.07
20 6.54 6.14 25.6 20.38 33.76  25.23
30 6.40 6.o1 23.7 19.16 34.92 25.89
40 6.44 6.05 22.1 18.10 35-20 26.04
50 6.64 6.22 20.8 17.22 34.60 25.71
6o 6.86 6.42 19.9 16.60 33.11  24.89
70 7.11  6.64 19.2 16.1I 30.74 23.41
8o 7.38 6.87 27.49 21.56

OALCIUM Methyl Propyl ACETATE Ca[CH,(C,H,).CHCOQ]..
CALCIUM (Di) Propy!l ACETATE Ca{(C,H,),CHCOO],.

CALCIUM (Iso) Butyl ACETATE Ca[(CH,),CH(CH,),CO0],.

SorusBiLity oF EacH IN WATER.
(Stiassny — Monatsh. Chem. 12, 596, ’o1; Furth — Ibid. 9, 313, '88; Konig — Ibid. 15, 22, '04.)

Ca. Methyl Propyl Acetate. Ca. Di Propyl Acetate. Ca. Iso Butyl

Acetate.

Gms. Ca(CgH;,02)2 Gms. Ca(CgHi502)2 Gms. Ca(C(;Hqu)z
t°. per 100 Gms. per 100 Gms. per 100 Gms.
Water. Solution. Water. Solution. Water. Solution.

o 16.58 14.22 9-57 8.73 7.48 6.96
10 15.80 13.63 8.35 7.71 6.38 5.99
20 15.14 13.15 7.19 6.71 5.66 5.36
30 14.61 12.7% 6.11 5.77 5.31 §5.04
40 14.21 I2.45% 5.00 4.84 5-31 5.04
50 13.94 1I2.24 4.14 3.98 5.68 5.37
6o 13.79 12.13 3-25 3-I5 6.41 6.02
70 13187 ST 17 2.44 2.38 7.51 6.98
8o 13.89 12.20 1.65 1.62 8.97 8.23
90 500 200 ‘ 500 ! oo 10.79 9.74

-

CALCIUM BROMIDE CaBr,.

SoLuBILITY IN WATER.

(Kremers — Pogg. Ann. 103, 65, ’58; Etard — Ann. chim. phys. [7] 2, 532, ‘04, gives results which
yield an irregular curve and are evidently less accurate than those of Kremers.,

Gms. CaBr; per 100 Gms. Gms. CaBry per 100 Gms.

LK Water. Solution. L Water. Solution.
—22 Iol 50.5 34.2 185 65
o 125 5§5-5 40 213 68.1
1o 132 §57.0 6o 278 73.5
20 143 58.8 8o 295 74.7
25 153 6o.5 To§ 312 75.7

Density of saturated solution at 20° = 1.82.
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OALOIUM (Normal) BUTYRATE Ca[CH,(CH,),C0OO0],.H,0.

'CALCIUM (Is)) BUTYRATE Ca[(CH,),CH.COO], sH,O.

SorusILiTY oF EacH IN WATER.

(Lumsden — J. Chem. Soc. 81, 355, 'o2; see also Chancel and Parmentier — Compt. rend. 104, 474,
’87; Deszathy — Monatsh. Chem. 14, 251, '93, and also Hecht — Liebig’s Annalen 213, 72, '82, give
results for the normal salt which are somewhat below those of Lumsden for the lower temperatures.
Sedlitzki — Monatsh. Chem. 8, 566, '87, gives slightly different results for the iso salt.)

Calcium Normal Butyrate. Calcium Iso Butyrate.
e cmcpl C L,
' Water. Solution. ’ Water.  Solution. e
o 20.31 16.89 o 20.10 16.78 Ca(CH,0,), sH,0
10 19.15 16.08 20 22.40 18.30 L
20 18.20 15.39 30 23.80 19.23 =
25 17.72 15.0§ 60 25.28 20.65 L
30 17.25 14.71 6o 28.40 22.12 i
40 16.40 14.09 62 28.70 22.30 £
6o 15.15 13.16 65 28.25 22.03 Ca(CH,0,), H,0
8o 14.95 13.0I 8o 27.00 21.26 “
100 15.85 13.69 oo 26.10 20.69 “

CALCIUM CAPROATE Ca[CH,(CH,),COO0],.H,O.

CALCIUM 3 Methyl PENTANATE Ca[CH,.CH,.CH(CH,)CH,.
C00},.3H,0.

CALOIUM CAPRYLATE Ca[CH,(CH,),C00],.H,0.
SorLuBIiLITY OF EAacH IN WATER.

(Lumsden; the Pentanate, Kulish — Monatsh. Chem. 14, 566, ’93; see also Keppish — Ibid. 9, 504,
'88, and Altschul — Ibid. 17, 571, '96, for results on the Caproate.)

Ca. Caproate. Ca. 3 Methy! Pentanate. Ca. Caprylate.
e R
TS Water,  Solutioh. IO

o 2.23 12.33 10.98 0.33
20 2.18 17.18 14.66 0.3I
40 2.15 18.99 15.97 0.28
50 2.10 18.73 15.78 0.26
6o 2.15 17.71 15.04 0.24
8o 2.30 13.37 11.80 0.32
100 2.57 9-94 9.04 ©-50

CALCIUM CARBONATE CaCoO,.

SoLuBILITY IN WATER, AS DETERMINED BY THE ELECTROLYTIC
ConbucTiviTYy METHOD.
(Holleman, Kohlrausch, and Rose — Z. physik. Chem. 12, 129, 241, '93.)

1 liter solution contains o.o01 gram CaCO, at 8.7°, and o.o12 gram
at 20°.
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OALOIUM BICARBONATE Ca(HCO,),.

SoLuBILITY IN WATER AT 15°.

Calcium carbonate in presence of water, free from and containing
carbon dioxide, dissolves as the hydrogen carbonate.

(Among the investigators who have reported results upon the solubility of calcium bicarbonate may be
mentioned, Cossa — Z. anal. Chem. 8, 145, ’69; Schloesing — Compt. rend. 74, 1522, 72; Caro— Arch
Pharm. [3] 4, 145,743 Reid — Proc. Roy. Soc. (Edin.) 15, 151, '87~’88; Irving and Young — J. Chem.
Soc. 56, 344, ’88; Anderson — Proc. Roy. Soc. (Edin.) 16, 319, '88-'80; Engel— Ann. chim. phys.
[6] 13, 348, ’88; Lubavin — J. russ. phys. chem. Ges. 24, 389, ’92; Pollacci — L’Orosi 19, 217, ’96,
etc. The results, however, which appear of most interest and reliability are the following by Tread-
well and Reuter — Z. anorg. Chem. 67, 185, '96.)

cc. CO; per 100 cc. Partial Pres- Gms. per 100 cc. Saturated Solution.

Gaseous Phase sure of COz ~ A- -

(0® and 760 mm.). in mm. Hg. Free CO;. Ca(HCOg)z. Ca.
8.94 67.9 0.1574 0.1872 0.0462
6.04 45-9 0.0863 0.1755 0.0433
5.45 41.4 0.0528 0.1597 0.0394
2.18 16.6 0.0485 0.1540 0.0380
1.89 14.4 0.0347 0.1492 0.0368
1.72 13.1 0.0243 0.1331 0.0329
0.79 6.0 0.0145% 0.1249 0.0308
0.41 35T 0.0047 0.0821 0.0203
0.25 1.9 0.0029 0.0505 0.0147
0.08 0.6 0.0402 0.0099
0.0385 0.0095

Therefore 1 liter sat. solution at 15° and o partial pressure of CO,
contains o.385 gram Ca(HCO,),.

SoLuUBILITY OF CALCIUM BICARBONATE IN AQUEOUS SoDIUM CHLORIDE
SOLUTION AT 15°.

(Treadwe!l and Reuter.)

The NaCl solution contained about 5 grams per liter, and was there-
fore approximately 1 normal.

cc. CO; per 100 cc.  Partial Pres- Grams per 100 cc, Saturated Solution.

f7aseous Phase sure of CO, - A -

(o® and 760 mm.). in mm. Hg. Free CO,. Ca(HCO3),. Ca.
16.95 128.8 0.1325 0.2184 0.0539
I1.47 87.2 o.IIOI 0.2143 0.0529
6.07 46.1 0.0235 0.1492 0.0368
3.16 24.0 0.0135 0.1183 0.0292
0.50 3.3 0.0027 0.0739 0.0182
.41 3.4 0.0003 0.0490 o.o121I
B 0.0349 0.0086
Bog 0.0432 2.0082
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SoLuBILITY OF CALCIUM BICARBONATE IN AQUEOUS SOLUTIONS OPF
AMMONIUM NITRATE, SopiuM CHLORIDE AND OF SODIUM SULPHATE.

(Cameron and Seidell — J. Physic. Chem. 6, so, ’o,z; Berju and Kosminiko— Landw. Vers. Stat. 6u,

422, '04.)
In NHy{NO;j Solutions at 18°.  In NaCl Solutions at 25°. In NazSO, Solutions at 24°.
Grams per Liter Solution. Grams per Liter Solution. Grams per LJiLter Solution.
NH,NOz. Ca(HCO3);. NaCl.  Ca(HCOg). N2,504. Ca(HCOg):ztotal. Ca(HCOy);.
o 0.210 o 0.1046 o 0.092 0.092
5 0-.340 5 0.150 5, 0.175 0.175
10 0.415 10 0.180 10 0.232 0.220
20 0.547 20 0.210 20 o.277 0.202
40 0.744 40 0.225 40 or332 0.307
8o 0.940 8o 0.220 8o ©.400 0.347
100 0.215 100 0.432 0.355
150 0.192 150 0.5I0 0.382
200 0.170 200 o.600 0.400
250 0.137 250 0.725 0.435

CALCIUM CHLORATE Ca(ClO,),.2H,0.

100 grams saturated aqueous solution contain 64.0 grams Ca(ClO;)
at 18°. Density of solution is 1.729.
(Mylius and Funk — Ber. 30, 1718, '97.)

CALCITUM CHLORIDE C(CaCl,.

SoLUBILITY IN WATER.

(Roozeboom — Z. physik. Chem. 4, 42, '80; see also Mulder; Ditte — Compt. rend. 92, 242, *81; Eng~
— Ann. chim. physic. [6]13, 381, ’88; Etard — Ibid. [7] 2, 532, '904.)

Gms. CaCly per . Gms. CaCl; per .
te. 100 Gms. Solid to. 100 Gms. Solid
—55 42.5 29. 8 Ice + CaCle.6H20 60 136 .8 57 .8 CaClz2H:0
—25 50.0 33.3 CaChsH0 70  141.7 §8.6 CaCl2H:0
fo) 59.5 37-3 CaClz.6H,0 8o 147.0 59.5 CaCl.2H0
10 65 .0 39-4 CaCl;.6H0O 90 152.7 60.6 CaClp.2H0
20 74-5 42.7 CaClp.6H20 100 159.0 61. 4 CaClp.2H0
30.2 102.7 50.7 CaCl;.6H0 120 173.0 63 .4 CaCl.2H20
20 Q1.0 47. 6 CaClz.4H20a 140 191.0 65 .6 CaClz2H:0
29 .8 100.6 §0.1 4H20 a + 6H0 160 222.5 690 CaClp.2H2O
40 115.3 53-4 4Hz0 a. 170 255.0 71'8 CaClz.2H20
20 104.5 5I.I CaCl4H:0B 175-5 297.0 74-8{ NS
29.2 112.8 §53.0 4H:08+ 6H0 180 300.0 75.0 CaClH:O
35 I122.5 §55.0 «H08 200 311.0 75.7 CaClaH:0
38.4 127.5 56.0 4H20 B+ CaCl2H0 235 332.0 76.8 CaCLH0
45.3 130.2  §6.6 4H0 «+ CaCl2H0 260 347.0 77.6 CaClH;0

Density of saturated solution at o®= 1.367, at 15°= 1.399, at 18°
= 1.417.
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SoruBiLiITY oF CarciuM CHLORIDE IN AQUEOUS SOLUTIONS OF
HyDpROCHLORIC ACID AT o°.
(Engel — Compt. rend. 104, 434, '87.)

G. Mols. in Mgs.

1 Grams per 100 cC.
per 10 cc. Density of be

A Solution.

Cagf.:.utmna. PR CaCl.  HCL
92.7 0.0 1.367 51.45 o0.0

83.7 9.1 1.344 46.45  3.32
7T 5160 1.326 42.80 5.83
66.25 29.25 1.310 36.77 10.66
53-75 43-45 1.283 29.84 15.84
36.25 63.5 I.250 20.12 23.1§
20.3 95.0 1.238 11.29 34.62

SoLUuBILITY OF MIXTURES OF CarLciuM CHLORIDE AND ALKALI
CHLORIDES.
(Mulder; Riidorff.)

100 grams H,0 dissolve 63.5 grams CaCl, +4.9 grams KCl at 7 (M)
100 grams H,0 dissolve 57.6 grams CaCl, + 2.4 grams NaCl at 4° (M)
100 grams H O dissolve 59.5 grams CaCl, +4.6 grams NaCl at 7°(M)
100 grams H,O dissolve 72.6 grams Ca.Cl2 +16.0 grams NaCl at 15°(R)

SorusiLiTY oF CarLcium CHLORIDE IN AQUEOUS ALcoHOL AT Room
TEMPERATURE.
(Bodtker — Z. physik. Chem. 22, 570, '97.)

Vol. Gms. Vol. Gms.
Solution per CaCly Solution per CaCl,
Used. cent per 5cc. Used. cent per §cc.
Alcohol. Sol. Alcohol.  Sol.
15 Gms. CaCL.6H,O 15 Gms. CaClL,.6H,0 +20cc.:
+ 20 cc. alcohol 92.3 1.430 alcohol + 2 *Gms. CaCI, 99.3 I.561
15 Gms. CaClL.6H,O “ 43 “« “  1.590
+ 20 cc. alcohol 97.3 I.409 “ 44 ¢ « “ 1.641
15 Gms. CaCL.6H,0 “ 45 ¢ e “ 1.709
+ 20 cc. alcohol 99.3 I.429
15 Gms. CaCl,.6H,0
+ 1 Gm. CaCl, 99.3 1.529

SoLuBILITY OF CALCiUM CHLORIDE IN A SATURATED SOLUTION OF
SUGAR AT 31.25°.
(Kéhler — Z. Ver. Zuckerind. 47, 447, '97.)

100 grams saturated solution contain 42.84 grams sugar + 25.25
grams CaCl,, or 100 grams water dissolve 135.1 grams sugar + 79.9
grams CaCl,.

CALCIUM CITRATE Ca,(C,H,0,),.4H,0.

SoLUBILITY IN WATER AND IN ALCOHOL AT 18° AND AT 25°.
(Partheil and Hiibner — Archiv. Pharm. 241, 413, *03.)
Grams é(CoH507)z-4H20
Solvent. per 100 Gms. Solvent at:
18°, 25°.
Water 0.08496 0.0959
Alcohol (Sp. Gr. 0.8092=95%)  0.0065 0.0089
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OALCIUM CHROMATE CaCrO,.

SOLUBILITY OF THE SEVERAL HYDRATES IN WATER,
(Mylius and Wrochem — Wiss. Abh. p. t. Reichanstalt 3, 462, '00.)

o, Gms.CaCrO, per 100 Gms. Mols. CaCrO, o Gms. CaCrO, per 100 Gms. Mols.CaCrO,
< Water. Solution.” F°F ﬁz%%wo}s' L Water. Solution. perg;a%\lols.
Solid Phase, a CaCrO,.2Hz0. (Monoclinic.) Solid Phase, CaCrO,3H;0.
o 17.3 14.75 2.0 o 753 6.8 0.84
18 16.68 14.3 1.93 18 4.8 4.4 0.5
20 16.6 14.22 1.93 3T 3.84 37 0.44
30 16.5 13.89 1.85 38.5 2.67 2.6 o.31
45 14.3 12.53 1.65 50 1.63 1.6 0.19
Solid Phase, 8 CaCrO,.2H;0 (Rhombic.) 6o 1.13 I{IT 0.13
o 10.9 9.8 1.25 100 0.81 0.8 0.09
18 1.5 10.3 1.33 Solid Phase, CaCrOy.
40 11.6 10.4 1.34 o 4.5 4.3 0.52
Solid Phase, CaCrO,HzO. 18 2.32 2.27 o©0.27
o 13.0 TS 1.50 31 2.92 1.89 o0.22
18 10.6 9.6 I.22 50 I.12 I.II 0.13
25 Io.0 9.1 ToilG 6o 0.83 0.82 o.11
40 8.5 7.8 0.98 70 ©0.80 o0.79 o©0.09
6o 6.1 5.7 o.70 100 0.42 0.42 o©.05
75 4.8 4.6 0.56
100 3.2 3.1 0.37

Densities of the saturated solutions of the above several hydrates
at 18° are: a CaCrO,.2H,0, 1.149; B CaCrO,.2H,0, 1.105; CaCrO,.H,0,
1.096; CaCrO,.3H,0, 1.044; CaCrO,, 1.023.

100 cc. 29% alcohol dissolve 1.206 grams CaCrO,.
100 cc. 53% alcohol dissolve 0.88 gram CaCrO,.
(Fresenius — Z. anal. Chem. 30, 672, ’9x.)

CALCIUM POTASSIUM FERROCYANIDE CaK,Fe(CN),.3H,0.

100 parts H,0 dissolve o.125 part salt at 15°, and o0.69 part at b. pt.
(Kunheim and Zimmerman — Dingt. polyt. J. 252, 478, '84.)

CALCIUM FLUORIDE CaF,.

1 liter of saturated aqueous solution contains o.016 gram CaF, at
18°. Determined by the electrolytic method.
(Kohlrausch — Z. physik. Chem. 44, 197, ’03.)

OALCIUM FORMATE Ca(HCOO),.

SoLUBILITY IN WATER.
(Lumsden — J. Chem. Soc. 81, 355, '02; see also Krasnicki — Monatsh. Chem. 8, 507, '87.)

Gms. Ca(HCOO); Gms. Ca(HCOO),
t°. per 100 Gms. t°. per 100 Gms.
Water. Solution. Water. Solution.
o 16.15 13.90 6o 17.50 14.89
20 16.60 14.22 8o 17.95 15.22

40 17.05 14.56 100  18.40 15.53
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CALCIUM HEPTOATE (Oenanthate) Ca[CH,(CH,),CO0],.H,0.

SoLuBILITY IN WATER.

(Lumsden — J. Chem. Soc. 81, 355, '02; see also Landau — Monatsh. Chem. 14, 713, '93; Altschul —
1bid. 17, 575, '96.)

t°, o°. 20°.

G. Ca(C;H,0,), per
100 gms. solution ©0.94 0.85 0.81 0.81 0.97 1.24

40°. 60°. 8°. 100°.

CALCITM HYDROXIDE Ca(OH),.

SoLuUBILITY IN WATER.

(Average curve from the results of Lamy — Apn. chim. phys. £5] 14, x4é. "{18" Mahen — Pharm. J. Trans
[3)14, sos5, '83-84; Herzfeld — Z. Ver Zuckerind. 34, 820, ’97, and Guthrie — J. Soc. Chem. Ind. 20,

224, 'oI.,
¢° Grams per 100 Grams H;O. o Grams. per 100 Grams H;O.
: Ca{CH). a0, © Gom, G0,
o 0.185 0.140 50 0.128 0.097
10 0.176 0.133 6o 0.116 0.088
20 ©.165 0.125 70 ©.106 0.080
25 0.159 0.120 8o 0.094 0.071
30 0.153 0.116 9o 0.08s5 0.004
40 0.141 o107 100 o.077 0.058

SoruBiLiTy oF CarciuMm HyYDROXIDE IN AQUEOUS SOLUTIONS OF
AmmoNiuM CHLORIDE AT 25°.
(Noyes and Chapin — Z. physik. Chem. 28, s20, '99.)

Millimols per Liter. Grams per Liter of Saturated Solution.
NHCL | Ca(OH),. NELCL  Ca(OH);= CaO.
0.00 20.22 0.00 I.SO 1.13
21.76 29.08 1.165 2.16 1.63
43.52 39.23 2.330 2.91 2.20
83.07  59.68 4.447  4-42  3.45

SoLUBILITY OF CaLciuM HyYDROXIDE IN AQUEOUS SOLUTIONS OF
Carcium CHLORIDE.
(Zahorsky — Z. anorg. Chem. 3, 41, '93; Lunge — J. Soc. Chem. Ind. 11, 882, ’92.)

CODGRITation Grams CaO Dissolved per 100 cC. Solvent at:

of CaClg Solutions,Wt.%. e, +°. 60°. 800, Toc®.
<} c.1374 0.1162 0.1026 0.0845 0.0664

5 0.1370 0.1160 ©.1020 0.0936 ©.0906

10 0.I661 ©0.1419 ©.1313 ©0.1328 0.1389

15 0.1993 0.1781 0.1706 0.1736 ©.1842

20 0.1857% 0.2249 ©.2204 0.2295 0.2325

25 0.1661% o0.3020% 0.2989 0.3261 o©.3710

30 0.1630% 0.3680% 0.3664 o0.4122 0.4922

* Indicates cases in which a precipitate of calcium oxychloride
separated and thus removed some of the CaCl, from solution.

The results in 0%, CaCl, solutions, 7.c., in pure water, are high when
compared with the average results given above.
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CALOIUM IODATE Ca(l0,),.6H,0.

SoLUBILITY IN WATER.
(Mylius and Funk — Ber. 30, 1724, "97; W. Abh. p. t. Reichanstalt 3, 448, "00.)

Gms. Mols. Gms. Mols,
¢o. Ca(lOgz Ca(lOg) Solid go. Ca(l0a; Ca(IOa) Solid
per 100 per 100 Phase. N T 100 T 100 Phase.
Gms. Sol. Mols. H:O ms. Sol. Mols. H2O.

o 0.10 ©0.0044 Ca(IO3) 6H,0 21 0.37 o0.016 Ca(IOy), H,0
10 0.I7 0.0075% 35 0.48 o.o21 «“
18 o0.25 o.o11 : 40 ©0.52 ©0.023 &
30 0.42 0.0I9 45 ©0.54 ©0.024 «
40 o0.61 o0.027 “ 50 ©0.59 ©.026 “
50 0.89 o0.040 “ 6o 0.65 o0.029 “
54 1.04 0.046 “ 8 0.79 o©0.034 &
6o 1.36 0.063 “ 100 ©0.94 ©.042 e

Density of solution saturated at 18° = 1.00.

COALCIUM IODIDE Cal,.

SOLUBILITY IN WATER.
(Average curve from the results of Kremers —Pogg. Ann. 103, 65, ’58; Etard — Ann. chim. phys. {7]

2, 532, '94
Gms. Cal per 100 Gms. Cal; per 100 Gms, Cal; per
te. Gms. Scflution. te. Gms. Sofution. GR Gms. S:hféo;?o
o 64.6 30 69 8o 78
10 66.0 40 70.8 100 81
20 67.6 6o 74

Density of solution saturated at 20° = 2.125.

CALCIUM (Neutral) MALATE Ca(C,H,0,).3H,0.
CALCIUM (Acid) MALATE Ca(C,H,0,),.6H,0.
OALCIUM MALONATE Ca(C,H,0,).4H,0.

SoLuBiLITY oF EacH IN WATER.

(Iwig and Hecht — Liebig’s Ann. 233, 167, ’86; Cantoni and Basadonna — Bull, soc. chim. [3] 3s,
-#31, '06; the malonate, Mlczynskl--Monatsh Chem. 7, 261, ’86.)

Ca. Neutral Malate. Ca. Acid Malate. Ca. Malonate.
Gms. Ca(C,H,05) per 100. Gms. Ca(CHz05)2 Gms. Ca(C3H,0,)
t°  Gms.  Gms. ccSol Rrcriicol Gy per 100
H;O0. Sol.  (C and B). Water. Solution. Gms. Hz0.
(o] e o%d o e 0.290
10 0.85 0.84 1.8 7 o0l - 0.330
20 0.82 0.81 o0.907 s 1.48 0.365
30 ©0.78 o.77 0.835 2.0 1.96 0.396
40 o©0.74 o0.73 0.816 5.2 4.94 0.422
so 0.66 o0.65 0.809 15.0 13.09 0.443
57 ©0.57 0.56 32.24 24.29
60 o0.58 0.58 0.804 26.0 20.64 0.460
70 0.63 0.63 ©0.795 II.0 9.91 0.472
8 o0.71 0.70 0.754 6.8 6.37 ©.479
90 doo | @S

SorLuBILITY OF CaLciuM MALATE 1IN WATER AND IN ALCOHOL.
(Partheil and Hiibner — Archiv. Pharm. 241, 413, '03.)
1oo grams HO dissolve o.9214 gram CaCH,0, H;O at 18° and
0.8552 gram at 25°.
100 grams 95% alcohol dissolve o0.0049 gram CaCH,0,.H,O at 18°,
and o.00586 gram at 25°.
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CALCIUM NITRATE Ca(NO,),.2H,0.

SOLUBILITY IN WATER AT 18°.
(Mylius and Funk — Ber. 30, 1718, ’97.)

100 grams saturated solution contain 54.8 grams Ca(NO;),. Density
of solution, 1.548.

CALCIUM OXALATE Ca(COO),.H,O.

SoLUBILITY IN WATER, BY ELEcTROLYTIC CONDUCTIVITY METHOD.

(Holleman, Kohlrausch, and Rose — Z. Ehysik. Chem. 12, 120, 241, ’03; Richards, McCaffrey,
and Bisbee — Z. anorg. Chem. 28, 85, 'o1.)

t° Gms. CaCyO4 per t°. Gms. CaCp0,4 per

. Liter of Solution. Liter of Solution.

13 0.0067 (H) 25 0.0068 (R, McC and B)
18 0.0056 (K and R) 50 0.0005 “

24 o.c080 (H) 95 0.0140 “

SoLuBILITY OF CALciuM OXALATE IN AQUEOUS SOLUTIONS OF ACETIC
Acip AT 26°-27°.

(Herz and Muhs — Ber. 36, 3715, %03.)

Normality of G. CH:COOH Residue from so.os2
Acetic Acid. per 100 cc. Sol. cc. Solution.
o 0.00 0.0017
0.58 3-48 0.0048
2.89 17.34 0.0058
5-79 34.74 0.0004

The residues were dried at 70° C.
CALCIUM OXIDE. See Calcium Hydroxide, p. g1.
CALCIUM PHOSPHATE (Tribasic) Ca(PO,),.
SoLuBILITY IN WATER.

The determinations of the solubility of this salt in water, as stated
in the literature, are found to vary within rather wide limits, due, no
doubt, to the fact that so-called tribasic calcium phosphate is apparently
a solid solution of the dibasic salt and calcium oxide, and therefore
analyses of individual samples may show an excess of either lime or
phosphoric acid. When placed in contact with water, more PO, ions
enter solution than Ca ions, the resulting solution being acid in reaction
and the solid phase richer in lime than it was, previous to being added
to the water. For material having a composition approximating
closely that represented by the formula Ca,(PO,), the amount which
is dissolved by CO, free water at the ordinary temperature, as cal-
culated from the calcium determination, is o.or1 to o.10 gram per liter,
depending upon the conditions of the experiment. Water saturated
with CO, dissolves o.15 to o.30 gram per liter.

A list of references to papers on this subject is given by Cameron
and Hurst — J. Am. Chem. Soc. 26, go3, '04; see also Cameron and
Bell, Tbid. 27, 1512, ’os.
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CALCIUM PHOSPHATE (Dibasic) CaHPO,.2H,0.

SoLuBILITY IN WATER.
(Cameron and Seidell — J. Am. Chem. Soc. 26, 1460, *o4; sec also Rindell — Compt. rend. 134, 112, %03;
Magnamm—Gazz chim. ital. 31, II, 544, 'o1.)

1 liter of CO, free water dissolves 0.136 gram CaHPO, at 25°.
1 liter of water sat. with CO, dissolves o.561 gram CaHPO, at 25°.

SorusIiLiTY OF D1 CaLciuMm PHOSPHATE AND oF Mono CaLcruMm Puos-
PHATE IN AQUEOUS SOLUTIONS OF PHOSPHORIC ACID AT 25°.
(Cameron and Seidell — J. Am. Chem. Soc. 27, 1508, ’o5; Causse — Compt. rend. 114, 414, '92.)

Grams per Liter of P;0j5 per Liter

T Soleons = Cale Gromn a0 Fomand. ti)l;tlitf);)eﬁn%fi Solid Phase.
1.71 4-69 4.15 CaHPO 2.53 CaHPO .2H,0
11.57 36.14 28.05 21.5
23.31 75-95 56-53 . 46.45 i
39.81 139.6 97 .01 « 89.0 “
49 .76 19I1.0 120.7 ¢ 128.0 “
59-40 234.6 144.1 “ 159.4 £6
70.31 279.7 170.6 o HP‘Z) 190.7 . HP(‘)‘

: 6. .2H,0
700 g0 TN CH®POY,  te2e C§H4(P<‘)2)I;I.’Hz$
gz .30 321 .9 331 .6 Ca.HA}’O)z Igg .0 CaHi(f"‘O)z.HzO
9-33  30I.I 209-3 156.1
59.98 419.7 250.2 “ 267.9 ®
53-59  45I.7 223.7 L) 316.1 «
44.52 505.8 185.8 « 393-1I «
39-89  538.3 166.4 i 4374 "

Density of the solution in contact with both salts at 25° =1.29.

SorLuBILITY OF D1 CaLcium PHOSPHATE IN AQUEoUs N/200 SOLUTION

oF Acip Porassium TARTRATE AT 25°.
(Magnanini.)

1 liter of the solution contains 0.08 gram Ca =o.235 gram CaHPO,.

CALCIUM PHOSPHATE (Monobasic) CaH,(PO,),.H,O
SoLuBILITY IN WATER.
This salt is stable in contact with the aqueous solution only when
there is present free phosphoric acid to the extent indicated by the
above table.

CALCIUM PELARGONATE (Nonate) Ca[CH,(CH,),COO0],.H,0
CALCIUM PROPIONATE Ca(CH,.CH,C00),.H,0

SoLusiLiTy OF EacH IN WATER.
(Lumsden — J. Chem. Soc. 81, 355, ’o2; Krasnicki — Monatsh. Chem. 8, 597, '87.)

Calcium Pelargonate Calcium Propionate.
te. Ca[CHs(CHz)-;COO]z Grams Ca(CH3.CHCOO); per 100 Grams.
per 100 Grams H,O Water. Solution.
o 0.16 42.80 29.97
20 0.14 3985 28.48
40 0.13 38.45 27.76
6o 0.12 38.25 27 .67
8o 0.15 39.85 28.48
90 0.18 42.15 29.66
100 0.26 48.44 32.63
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CALCIUM SELENATE CaSeO,.
SoLuBILITY IN WATER.
(Etard — Ann. chim. phys. [7] 2, 532, ’04.)
t°, —-1° + 5°. 20°. 37°. 67°.
Gms. per 100 gms. sol. 7.4 7153 7.6 6.8 5.1
The accuracy of these results appears questionable.

CALCIUM SILICATE CaSiO,.
SOLUBILITY IN WATER AND IN AQUEOUS SUGAR SOLUTIONS AT 17°.
(Weisberg — Bull. soc. chim. [3] 15, 1007, '96.)

The sample of calcium silicate was air dried.
Grams per 100 cc. §atu:ated Solution.

Solvent. - At 17°. After Boiling and Filtering Hot.
Ga0@ety  CaSiOxlcakc.) Ca0(det)  CaSiOy(calc)
Water 0.0046  ©.0095 0 et
10%, sugar sol. 0.0005  0.0135 0.0094  0.0I9§
20%, sugar sol. 0.0076  o0.01§7 0.0I20  ©0.0249

CALCIUM SUCCINATE Ca(C,H.0,),.
CALCIUM (Iso) SUCCINATE CaCH,CHC,0,H,O.

SoLuBIiLiITY OF EAcH IN WATER.
(Miczynski — Monatsh. Chem. 7, 261, ’86.)

Calcium Succinate. Calcium Iso Succinate.
Gms. Gms. Gms. Gms.
g0, Ca(C:Hz02) ¢o. Ca(CaHz0s)2 ¢o. Ca(CzHz09)2 go. Ca(CoHz00)2
* per 100 Gms. per 100 Gms. * per 100 Gms. * per 100 Gms.
H,0. H,0. H,0 H,0.

o 1.127 50 I.029 o o0.522 50 ©0.440
Io 1.220 6o 0.894 I0 0.524 6o 0.396
20 1I.276 70 0.770 20 0.517 70  0.342
40 I1.177 8 o0.657 40 0.475% 8 o0.279

100 cc. H,0 dissolve 1.424 grams succinate (CaC,H,0,.H,0) at 18°,
and 1.436 grams at 235°.
100 cc. 95% alcohol dissolve o.00136 gram succinate (CaC,H,O,.
H,0) at 18° and o0.00136 gram at 235°.
(Partheil and Hiibner — Archiv. Pharm. 241, 413, ’03.)

CALCIUM SULPHATE CaSO,.2H,0.

SOLUBILITY IN WATER.

(Hulett and Allen — J. Am. Chem. Soc. 24, 674, ’02; for references to other determinations see Hulett
and Allen, also Euler—Z. physik. Chem. 49, 313, ’o4. Determinations by the electrolytic conductivity
method Holleman, Kohlrausch and Rose — Z. physik. Chem. 12, 129, 241, '93.)

Gms. CaSO, Millimols Densit Gms. CaSO, e .
A y of Millimols  Density of
t°.  per ‘xlz% ;c' per Liter. Solutions. t°. ngl;?i‘:);'c' per Liter.  Solutions.

o 0.1759 12.926 1.00197 40 0.2097 I5.4I3 ©.99439

To 0.1928 14.177 1.00173 §5 ©0.2009 14.765 0.98796
18 o0.2016 14.81% I.00059 65.3 0.1932 14.200 ©0.98256
25 o0.2080 1§5.295  ©.999II 75 ©0.1847 13.575 0.97772
30 o©0.2000 15.361  0.99789 Ioo ©0.16I9 II.Q0O
35 0.2006 15.405 0.99789 107 11.390
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SoLuBILITY OF CALCIUM SULPHATE IN AQUEOUS SOLUTIONS OF
AMMONIUM SALTS.

(In NH,C] and NHNOj, Cameron and Brown — J. Physic. Chem 9, 210, '05; In (NH,)2SOy at 25°,
Sullivan — J. Am. Chem. Soc. 27, 529, ‘o5: In (NH,)2S0; at 50°, Bell and Tabor — J. Physic. Chem. 10,

119, '06.,
i In NH,C1 In NH,NO, In NH,Cl In NH,NO,
at 23° at 25°. at 25°. at 25°.
Gms. Ammo- G.CaSO, G. CaSO, Gms. Ammo- G. CaSO, G. CaSO,
nium Salt Dissolved Dissolved nium Salt  Dissolved Dissolved
per Liter. per Liter. per Liter. per Liter.  per Liter. per Liter.
o 2.08 2.08 300 10.10 10.80
20 5.00 3.70 375 7 -40
40 7.00 5.10 400 I1.40
6o 8.00 6.05 600 12.15
8o 8.50 7.00 800 12.10
100 9.10 7 .65 1000 11.81
150 10.30 8.88 1400 50¢ 10.02
200 10.85 9-85 sat. 500 7-5§
In (NH,),SO, at 25° In (NH),SO, at 50°.
Grams per Liter Sol. Wt. of 100 cC. Grams per Liter Sol. Sp. Gr.
(NH):50..  CaSOs. Sat. Sol. (NHD2SOs.  CaSO,.  of Solutions.
0.00 ©.208 99.91 o0.00 2.168
0.129 ©.204 09 .91 15.65 1.609 1.0026
0.258 0.199 09.92 30.67 1.750 I.0I13
0.821 0.181 99.95 91.6 2.542 1.0440
1.643 0.166 99.99 160.4 3.402 1.0819
3-287 o.154 100.10 221.6  4.068 1.1108
6.575 ©0.144 100.34 340.6  5.084 1.1653
13.15  0.146 100.82 416.5  §5.354 1.1964
26.30 ©0.162 101.76 428.4 4.632 1.2043
84.9 0.233 105.34 530.8 2.152 1.2437
169.8 0.333 110.32 566.0 1.08 1.2508
339.6 0.450 119.15 566.7 o.00 1.25I0

SoLuBIiLITY OF CALCIUM SULPHATE IN AQUEOUS SOLUTIONS OF
CarciuMm SALTs AT 25°.

(Cameron and Seidell — J. Physic. Chem. 8, 643, ’o1; Seidell and Smith — Ibid. 8, 493, 'o4; Cameron
and Bell — J. Am. Chem. Soc. 28, 1220, %06.)

In Calcium In Calcium In Calcium Hydroxide and
Chloride. Nitrate. vice versa.
Grams per Liter Sol.  Gms. per Liter Sol. Wi, Gms. per Liter Sol. i
CaCl;. CaSO,.  Ca(NOg). CaSOs. recs S Ca0.  CasO. Phase.
0.00 2.06 0.0 2.08 0.998 o©0.0 2.126 CaSO,.2H,0
7-49 1.24 25 1.24 1.014 0.062 2.030 ¢
11.96 1.18 50 I.20 I1.032 0.176 1.918 “
25.77 1.Io 100 1.13 I1.007 0.349 1.853 £
32.05 1.08 200 ©0.93 I.I37 0.61  1.722 £
51.53 I.02 300 0.70 1.204 0.939 1.634 o
97-02 0.84 400 0.57 1.205 1.222 1.588 Cag:?(g%:)','
192.71 0.47 500 0-40 1.328 1.242 1.214 Ca(OH),
280.30 ©0.20 544 ©0.35 I.352 I1.150 0.666 §
367.85 o0.03 1.166 ©.00 “
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SoruBiLiTY OF CALCiUM SULPHATE IN AQUEOUS SOLUTIONS OF
MacNEsiuM CHLORIDE AND OF MAGNESIUM NITRATE AT 25°.
(Cameron, Seidell, and Smith.)

In Magnesium Chloride.

Grams per Liter of Sat. Solution.

MgClg.
o.o
8.50

19.18

46 .64

121.38
206.98
337-0
441.1

SoLUBILITY OF CALCIUM SULPHATE IN AQUEOUS SOLUTIONS OF MAG-
NESIUM SULPHATE AT 25°.

Grams per Liter Solution.

MgSO;.
c.0
3.20
6.39

10.64

21.36

42 .68

64.14

85.67

128.28

SoLuBILITY OF CALCIUM SULPHATE IN AQUEOUS SOLUTIONS OF PoTaAs-

CaSOy.

2.08
4.26
5-69
7-59
8.62
6.57
2.77
1.39

H0.
997-9
9965
994-5
989.1
972.2
949-9
908.7
878.6

In Magnesium Nitrate.
Gms. per Liter Sol.

Mg(NOs)2.

0.0
25
50

100
200
300
400
514

CaSO,.
2.08
5-77
7.88
9-92

13-34
14.00
14.68
15.04

(Cameron and Bell — J. Physic. Chem. 10, 210, ’06.)

CaSO,.

2

L T T T B B B B

.046
.620
.507
471
.478
-558
.608
.617
627

Sp. Gr. of

Solutions at §g°.

1.0032
I.0055
1.0090
1.0118
1.0226
1.0419
1.0626
I

1

-0833
-1IgO

Grams per Liter Solution.
CaSOy.

MgSOy.
149.67
105.
TG o
198.
232
265
298
330-
355

6 O\b SR oo N~

0.

1.597
I.549
1.474
I.422
I.
I

(o]

o

254

.070
.860
647

501

Wt. of 1 cc.
Solution.

[o]
I

b b R

Sp.

-

L T T T T B B I

siuM CHLORIDE, BROMIDE, AND IODIDE AT 21°.

(Ditte — Ann. chim. phys. [7] 14, 204, '08.)

.9981
.0205%
.0398
.0786
.1498
.2190
.2821

-3553

. Gr. of
Solutions at 3§°.
1377
-1479
-1537
.1813
.2095
.2382
.2624
.2877
-3023

In KCl Solutions. In KBr Solutions. In KI Solutions.

Grams of the
Potassium Salt
per Liter.

[o]
I0
20
40
60
8o

100
125
150
200
250

300

Gms. CaSO;
per Liter.

2.05
3.6

4-5
5.8
6.6
7.2
7-5

e

double salt

Gms. CaSO,
per Liter.

205
31
3.6
4.5
52
5-9
6.3
6.7
7.0
7-3
(3

double salt

Gms. CaSO,

per Liter.

2.05
2.8

w

“ruunnunin b o Ww
wn

O b H 001D B

wn

8

double salt
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SoLuBILITY OF CALCIUM SULPHATE IN AQUEOUS SOLUTIONS OF POTAS-
siuM NITRATE AND OF PoOTAsSIUM SULPHATE AT 25°.
(Seidell and Smith — J. Physic. Chem. 8, 493, ’04; Cameron and Breazeale — Ibid.8, 335, 'o4.)

In Potassium Nitrate. In Potassium Sulphate.
Gm§;) uéof:ter Wt.of rcc. Gmss;;l&eiz,}:‘ =5 Wt. of 1 cc.
m. Solution. m‘_ Solution.
c.o 2.08 0.9981 0.0 2.08 0.9981
12205 =328 1.0081 4.88 1.60 1.0036
25.0 4.08 1.0154 5.09 1.56 1.0038
50.0 5.26 I.0321I 0.85 1.45 1.0075
100.0 6.86 1.0625 19.57 I.49 I.0I5I
150 7.91 1.0924 28.35 1.55 1.0229
200 8.69 1.1224 30.66 1.57 1.0236
260 syngenite 1.1539 32.47 1.58% 55

* Solid phase syngenite. Results for the solubility of syngenite in solutions of potassium sulphate are
also given in the original paper.

SoLUBILITY OF CALCIUM SULPHATE IN AQUEOUS SOLUTIONS OF
Soprum CHLORIDE AT 26°.

(Cameron—J. Physic.Chem.?, 556, "o1; sce this paper for references to other work, also Orloff — J. russ.
phys. ch)em. Ges. 37, 949 '02; Cloez— Bull. soc. chim. [3] 29, 167, ’03; d’Anselme — Ibid. [3] 29+
372, '03.,

Grams per 100 cc. Solution.  Wt. of 1 cc. Grams per 100 cc. Solution. Wi, of 1 cc.
m Solution. " NaCl. CaSO0,. Solution.
0.00 0.2121 0.9998 17.650 o©.712 1.1196
9.115 0.666 1.0644 22.876 0.679 1.1488
14.399 o©0.718 1.0981 26.417 o0.650 1.1707
14.834 o©0.716 I.I012 32.049 ©0.572 1.2034

SoLUBILITY OF MixXTURES OF CALCIUM SULPHATE AND CALcrum CARr-
BONATE IN AQUEOUS SOLUTIONS OF SopIUM CHLORIDE AT 23°.
(Cameron and Seidell — J. Physic. Chem. 5, 643, 'o1.)

Grams per Eter Solution. Grams per Iiter Solution.
“"NaCl.  Ca(HCOp2.  CaSCi. " NaCl.  Ca(HCOg);.  CaSO,.
0.00 o.obo I.930 79.52 o.o6o 6.424
3.63 0.072 2.720 121.90 0.056 5.272
11.49 0.089 3.446 193.80 0.048 4.786
39.62 o.101 5.156 267 .60 0.040 4.462

SoLUBILITY OF MIXTURES OF CALCIUM SULPHATE AND SILVER SuL-
PHATE IN WATER.
(Euler — Z. physik. Chem. 49, 313, ’04.)

Per Liter of Solution. Total Salt
te. Grs. Salt. G, Equiv. pet 100 Gms. Biutons:
CaSO 2.31 ©.034
o 4
H {Agzso. 7.235  ©.0464 ©-9473  1.0083
o § CaSO, 2.61 0.0383 1.062 1.0Io0

AgSO, 8.11 ©0.0520
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SoLuBILITY OF CALCIUM SULPHATE IN AQUEOUS SOLUTIONS OF

Sop1uM NITRATE AND OF SODIUM SULPHATE AT 25°.
(Seidell, Smith, Cameron, Breazeale.)

In Sodium Nitrate. In Sodium Sulphate.
Grams per Liter Solution. i lution.

oo oI - -
o 2.08 0.9981 2.39 1.65 I.0013
25 4.25 I.0163 9-54 1.45 1.0076
50 5.50 1.0340 14.13 1.39 I.0II5
100 7.I0 1.0684 24.37 1.47 1.0205%
200 8.79 1.1336 46.15 1.65 1.0391
300 ¢.28 1.1916 115.08 2.I0 1.0965
6oo 7.89 1.3639 146.61 2.23 I.1427
655 7.24 1.3904 257.10 2.65 1.2120

SorLuBILITY OF CALCIUM SULPHATE IN AQUEOUS AND ALCOHOLIC

Mono Porassium TARTRATE SOLUTIONS AT 20°.
(Magnanini — Gazz. chim. ital. 31, II, 544, ’o1.)

Gms. CaSO, Gms. CaSO

Solvent. per 100 Gms. Solvent. per 100 Gms.

Solution. Solution

Water 0.2238 10% alcoholic N/200 KHC,H,O, ©.0866
Aq. N/200 KHC,H,O, 0.2323 Aq. N/200 KHC,H,O¢ + 5%

10 per cent alcohol 0.0970 tartaric ac. 0.2566

10% alc. N/g400 KHC,H,O; + 5%
tartaric ac. 0.1086

SoLusBILiTY oF CALCIUM SULPHATE IN AQUEOUS SUGAR SOLUTIONS.
(Stolle — Z. Ver. Zuckerind. 50, 331, '00.)

Per cent Concen- Grams CaSO, Dissolved by 1 Liter of the Sugar Solutions at:
tration of Sugar — A ~\
Solutions. 30°. 40°. 50°. 60°. 70%. 80°.

o ... 2.137 1.730 1.730 1.652 1.7I0

10 2.041 1.730 I.730 1.574 1.574 T1.613

20 1.808 1.652 1.419 1.380 1.419 1.263

27 1.550 1.438 1.361 1.283 1.283 o0.972

35 1.263 1.050 1.088 1.108 o0.914 ...

42 1.030 ... o0.777 0.816 0.855 o0.729

49 0.564 0.739 ©0.564 0.603 0.486

55 0.486 0.505 0.486 0.369 0.330

CALCIUM SULPHIDE C(CaS.
SOLUBILITY IN AQUEOUS SUGAR SOLUTIONS.

(Stolle)
Per cent Concen- Grams Ca$S Dissolved per Liter of the Sugar Solutions at:

tration of Sugar ~ A —

Solutions. 30°. 40°. 50°. 60°. 70°. 80°. 00°.
o 1.982 2.123 1.235 1.390 I1.696 2.032 2.496
10 1.866 1.316 1.441 1.673 1.560 1.634 1.544
20 2.187 1.696 1.802 1.905 1.879 1.892 1.930
27 2.522 2.097 2.059 2.226 2.342 2.304 2.357
35 2.689 2.265 2.304 2.406 2.342 2.857 2.947
42 2.342 2.136 2.226 2.522 2.574 2.509 2.689
49 2.445 2.290 2.458 2.638 2.728 2.818 3.063
55 2.500 2.226 2.340 2.882 2.766 2.972 3.616
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CALCIUM SULPHITE CaSO,.

SoLUBILITY IN WATER AND IN AQUEOUS SUGAR SOLUTIONS AT 18°.
(Weisberg — Bull. soc. chim. [3} 15, 1007, '06.)

Grams CaSOj3 per 100 cc. Solution.

oo awe R
Water 0.0043 £a%
10 Per cent Sugar 0.0083 ©0.0066
39 Per cent Sugar ©0.0080 0.0009

OALOIUM TARTRATE CaC,H,0,4H,0.

SoLUBILITY IN WATER.
(Cantoni and Zachoder — Bull. soc. chim. [3] 33, 749 '05.)

t°. Gms. CaC,H,06.4H,0 t°. Gms. CaCH05.4H,0 to. Gms. CaC H,06.4H.0

per 100 cc. Sol. per 100 cc. Sol. per 100 cc. Sol.
o 0.0365 30 0.0631 70 0.1430
Io 0.0401 40 0.0875 8o 0.1798
20  0.0475 50  ©0.II00 8  o0.2190
25 0.0525 6o  ©0.1262

100 gms. aq. Ca. tartrate solution contain o0.0185 g. CaC,H,0,.4H,0
at 18° and 0.029489 at 25°.

100 gms. 95% alcohol solution contain 0.0187 g. CaC,H,0,.4H,0 at
18°, and 0.02352 at 25°. (Partheil and Hiibner — Archiy. Pharm. 241, 413, '03.)

100 gms. aq. Ca. tartrate solution contain 0.0364 g. CaC,H,0, at 20°.

100 gms. 109, alcohol solution contain o.o0160 g. CaC,H,O, at 20°.

100 gms. 109, alcohol + 5%, tartaric acid solution contain o.1632 g.
CaCH,O, at 20°.

SorLuBILITY OF CaLciuM TARTRATE IN AQUEOUs ACETIC AcID
SOLUTIONS AT 26°-27°.
(Herz and Muhs — Ber. 36, 3715, '03; see also gﬂsne,ll—i Pharm. Centrallh. 38, 181; Z. anal. Chem. 38,
305, 99.
Normalityof Gms.CH3COOH Residue from

(Magnanini — Gazz, chim. ital. 31, II, 544, ’o1.)

Normalityof Gms.CH3COOH Residue from

Acetic Acid.  per 100 cc. Sol. 50.052 cc. Sol. Acetic Acid. per 100 cc. Sol. 50.052 cc. Sol.
o o 0.0217 3.80 22.80 0.2042
0.57 3-42 0.1082 5.70 34.20 0.1844
I.425 8.55 0.1635 10.09 60.54 0.1160
2.85 17.10 0.1970 16.505 93-03 0.0337

The residue was dried at 70° C.

CALCIUM BITARTRATE CaH,(C,H,0,),.

SoLuBILITY IN WATER AND IN AQUEOUS SOLUTIONS OF ACIDS AND
OF SALTS. )
(Warington — J. Chem. Soc. 28, 946, "75.)

In Hydrochloric Acid. In other Acids and in Salt Solutions at 14°.

Conc. of HCi  Gms. CaHz(C4H,O6)2 :

Sy, BRGESME  aesn GiIYouniCiO:
o o0.600 4.027 Acetic Acid 0.81 0.422
0.68 3.01 SB35 Tartaric Acid 1.03 0.322
211 11.35 Citric Acid 0.84 0.546
4.26 11.19 20.23 Sulphuric Acid = 0.685 1.701
8.36 22.75 40.93 Hydrochloric Acid o.504 1.947

16.13 48.31 8o.12 Nitric Acid 0.845 1.969
Potassium Acetate 1.387 0.744
toogms. Hy0 dissolve o.422 gms. Potassium Citrate 1.397 0.843

itartrate at 14°



CALOCIUM VALERATE 104

CALCIUM VALERATE Ca[CHs(CHz),COO],.Hzo.
CALOIUM (Iso) VALERATE Ca[(CH,),.CH.CH,.C00],.3H,0.

SoLuBiLiTy oF EAcH IN WATER.
(Lumsden — J. Chem. Soc. 81, 355, ’o2; see also Furth — Monatsh. Chem. 9, 313, "88; Sedlitzky —
s

bid, 8, 566, '87.)
Calcium Valerate. Calcium Iso Valerate.
o PSR o g
o 9.82 8.94 o 26.05 20.66 Ca(C,H,0,),sH,O
10 9.25 8.47 10 22.70 18.50 “
20 8.80 8.09 20 21.80 17.90 «
30 8.40 7.75 30 21.68 17.82 “
40 8.05 7.45 40 22.00 18.18 «
50 7.85 7.28 45.5 22.35 18.42 ‘s
57 7.95 7.19 50 19.95 16.63 Ca(C,H,0,), H,0
6o 7.78 7.22 6o 18.38 15.52 &
70 7.80 7.24 70 17.40 14.82 <
8o 7.95 7.36 8o 16.88 14.44 u
90 8.20 7.58 9o 16.65 14.28 k¢
10 8.78 8.07 100  16.55 14.20 L
CAOUTCHOTUC.
SoLUBILITY IN ORGANIC SOLVENTS.
(Hanausek — J. pharm. chim. [s] 15, 500, '87.)
Grams. Caoutchouc Dissolved per 100 Gms. Solvent.
Solvent. z A
Ceara. Tete Noire. Sierra Leone.

Ether 2.5 3.6 4.5

Turpentine 4.5 5.0 4.6

Chloroform 3.0 3.7 3.0

Petroleum 1.5 4.5 4.0

Benzene 4.4 5.0 4.7

Carbon Bisulphide o©.4 0.0 0.0

CAMPHORIC ACID C,H, (COOH),.

100 grams of water dissolve 0.8 gram C,H,,(COOH), at 25° and 10
grams at the b. pt. (U.S.P)
CARBAZOLE (Di Phenylene imid) (C.H,).NH.

100 grams abs. alcohol dissolve o.9z gms. (C,H,).NH at 14° and
3.88 grams at b. pt.

100 grams toluene dissolve o.55 gm. (C,H,),NH at 16.5°, and 5.46
grams at b. pt.

CARBAMIDES.
- SOLUBILITY IN SEVERAL SOLVENTS.

as Methyl Phenyl Carbamide (m. pt. 82°), Benzyl Carbamide (m. pt.
149°). 0 Tolyl Carbamide(m.pt. 185°) and p Tolyl Carbamide(m.pt. 173°).
(Walker and Wood — J. Chem. Soc. 73, 626, '08.)
Grams Carbamide per 100 cC. Sat. Solution.

Solvent. t°

’ ﬁethyl Phenyl. Benzyl. $ Tolyl. 0 To?yl.
Water 45 74 1T 0.307 0.251
Acetone 23 29.4 3.10 2.66 0.462
Ether 22.5 2.28 0.053 0.062  ©.0162

Benzene 44.2 12.4 0.0597 0.043 0.0I5§
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CARBON DIOXIDE CO,.
SOLUBILITY IN WATER AND IN AQUEOUS SoDIuM CHLORIDE SOLUTIONS.
(Bohr — Wied. Ann, Physik. [3] 68, 503, ’99; Geffcken — Z. physik.Chem. 49, 271, ’o4; Just — Ibid.

2 , 'or.)
£ Solubility in Wat:xz = ; IUN:-(S:?‘% In Nxa7(-:612'%
e B. 3 B. B.
o 0.335 1.713 0d 5 1.234 0.67¢
5 0.277 1.424 506 1.024 0.577
Io  0.231 I.194 00c 0.875 0.503
15 0.197 I.0I9 I.070 ©.755 0.442
20 0.169 0.878 - 0.604 0.393
25 0.145 0.759 0.826 0.583 0.352
30 0.126 0.665 540 O 517 0.319
40 0.097 0.530 505 0.414 0.203
50 0.076 0.436 500 0.370 0.235
6o 0.058 0.359 0.305 0.183

q = wt. of gas dissolved by 100 grams of solvent at a total pressure of 760 mm.

B = the Bunsen Absorption Coefficient which signifies the volume (v) of
the gas (reduced to o®and 760 mm.) taken up by unit volume (V) of the liquid
when the pressure of the gas itself minus the vapor tension of the solvent is
760 mm. 8= v .

V(1 + 0.00367 1)

! = the Ostwald Solubility Expression which represents the ratio of the

volume (v) of gas absorbed at any pressure and temperature, to the volume

(V) of the absorbing liquid, ie. [ = IE/ This expression differs from the

Bunsen Absorption Coefficient, 8, in that the volume (v) of the dissolved gas
is not reduced to o°® and 760 mm. The solubility / is therefore the volume
of gas dissolved by unit volume of the solvent at the temperature of the
experiment. The two expressions are related thus:

l=ﬁ(1+o.oo367t), ﬁ=mo—o3_67t)~

SOLUBILITY IN WATER AT PrRESSURES ABOVE ONE ATMOSPHERE.
(Wroblewski — Compt. rend. 94, 1335, '82.)

Pressure  Coefficient of Saturation *at:  Pressure  Coefficient of Saturation * at:
in Atmos- ——g in Atmos- —————
pheres. o°. 12.4°. pheres. . 12.4°.
1 1.797 1.086 20 21.65 17.11
5 8.65 SEES 25 30.55 20.31I
10 16.03 9.65 30 33-74 23.25

* Coefficient of Absorption is no doubt intended.
SoruBIiLiTy or CO, IN AQUEOUS SOLUTIONS OF ACIDS AND SALTS

(Geficken.)

ms. Aci issolved, ! at: ms. issolved, ! at:

So?v%ht. Gper I.I.i\texfi. Cc’z#oeth Soitgx.n o ger sLiSt:‘xl'E C%%at
HCl 18.23 1.043 ©.806 CsCl  84.17 1.006 o0.781
“ 36.46 1.028 0.799 KCl 37-30 0.976 o0.%59
“ 72.92 I1.000 0.795 KCl 74.60 0.897 o.700
HNO, 31.52 1.078 0.840 KI 83.06 0.992 0.775
b 63.05 1.086 0.853 KI 166.12  0.923 0.72%

“ 126.10 1.I00 ©.877 KBr 59.55 ©0.986 0.768
HSO, 24.52 1.018 0.794 KBr 119.11 0.914 0.713
“ 49.04 0.978 o©0.770 KNO, 50.50 1.005 0.784

« 08.08 0.917 0.730 KNO, 101.19 0.946 0.749

L 147.11  0.870 0.698 RbCl 6o.47 0.989 o0.769

& 196.15 0.828 0.667 RbCl 120.95 o©.921 0.788
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SoLUBILITY IN AQUEOUS ALCOHOL AT 20°.
(Miiller — Wied. Ann. Physik. [2] 37, 39, "80; Lubarsch — Ibid. [2] 37, 525, '89.)

Density of Per cent Alcohol Abs. Coef. Density of Per cent Alcohol Abs. Coef.
Alcohol. By Wt. of COg, a. Alcohol, By Wt. of COy, a.
0.998 1207 0.861 0.922 49.0 0.982
0.969 22.76 0.841 0.870 (18.8°) ST I.293
0.960 (22.4°) 28.46  0.792 0.835 (16°) 85.3 1.974
0.956 3r.r7°  o.8or 0.795 (19°) 99.7 2.719

0.935 (17°)  42.15  0.877

SoLuBILITY OF CARBON Di1oxXIDE IN ORGANIC SOLVENTS.
(Just — Z. physik. Chem. 37, 354, ’o1.)

Sol. of COg, Ostwald Expression . * Sol. of CO,, Ostwald Expression.*

Solvent. Solvent.
los. log. hs. 125. lop. Iys.
CS, 0.870 0.889 o0.945 CH OH 2.498 ... .
CHNH, 1.324 1.434 1.531 C,HOH(95%) 2.706 2.923 3.130
CH,OH 1.831 1.941 2.058 CH,COH 2.841 3.057 3.304
CH,Br 1.842 1.964 2.092 CHCL 3-430 3.681 3.958
CC], 2.294 2.502 2.603 CH,OH 3.837 4.205 4.606
CH,CH, 2.305 2.426 2.557 CH,COOH  4.601 5.129 5.614
C,H, 2.425 2.540 2.716 (CH,CO),0  5.206 5.720 6.18
CHNO, 2.456 2.655 2.845 (CH,),CO 6.295 6.921 ...

* See p. 105.

Determinations are also given for the solubility in glycerine, iod
benzene, o and m toluidine, eugenol, benzene tri chloride, cumol,
carvene, di chlor hydrine, iso butyl alcohol, benzyl chloride, meta xylol,
ethylene bromide, chlor benzene, propylene bromide, amyl bromide,
carvol, amyl chloride, iso butyl chloride, butyric acid, ethylene chiloride,
pyridine, amyl formate, propionic acid, amyl acetate, iso butyl
acetate, and in methyl acetate.

See Woukoloff — Compt. rend. 108, 674; 109, 62, '89, for the solubility
of CO, in CS, and CHCI, at different pressures.

CARBON MONOXIDE CO.

SoLuBILITY IN WATER.
(Winkler — Ber. 34, 1416, ’o1.)

U L e P2 eo. Bl B '3

o0 0.03537 ©0.035I6 ©.0044 40 ©.01775 ©.01647 ©.0021

5 ©0.03149 ©.03122 ©0.0039 50 o0.01615 ©0.0I420 ©0.0018
10 0.02816 0.02782 0.0035 6o 0.01488 o©o.or197 o.co1s
I5 ©0.02543 ©.0250I ©.003I 70 ©0.0I440 ©0.00998 ©.00I3
20 0.02319 0.02266 ©.0028 8 0.01430 0.00762 o©o.00IO
25 0.02142 ©0.02076 ©.0026 90 ©0.0I420 ©0.00438 ©0.0006
30 0.01998 ©.0I9I§ ©.0024 I00 ©O.0I4I0 ©0.00000 ©.0000

B = vol. of CO absorbed by 1 volume of the liquid at a partial pres-
sure of 760 mm. See page 105.

B’ = vol. of CO (reduced to o° and 760 mm.) absorbed by 1 volume
of the liquid under a total pressure of 760 mm.

g = grams of CO dissolved by 100 grams H,O at a total pressure of
760 mm.
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SoLuBILITY OF CARBON MONOXIDE IN MIXTURES OF ACETONE AND
OTHER SOLVENTS AT 25°.

(Skirrow.)
: %(CHa)2 CO in Mixture. CO. ; %(CHa)CO in
Aggtnuemagf:l: By Wt. By Vol. (;2? A)géggzea:xfi: FIM_WtXt%Eﬁ ?2? ’
Anilin 100.0 100.0 0.238 Chloroform 66.6 78.9 o0.226
“ 79.2 - 85.9 ©0.179 & 26.5 40.4 o0.212
8 44.9 56.7 o.110 e 0.0 0.0 0.20%
“ 0.0 o0.0 0.053 f Naphthol 86.0 93.9 o.190
Carbon Bisulphide 82.0 83.8 o0.236 4 73.1 87.1 o.169
- 50.5 61.8 o.227 Nitro Benzene 78.4 88.5 o.207
5 26.0 35.7 0.187 “ 46.8 69.5 o.157
<< 14.5 2I.2 0.I44 “ 0.0 0.0 0.090
« 0.0 0.0 0.096 Phenanthrene 87.2 95.4 o.205
Naphthalene 8.7 93.5 0.199 & 75.0 go.2 o0.183
« 72.6  85.4 o0.187

SoLuBILITY OF CARBON MONOXIDE IN MIXTURES OF BENZENE AND
OTHER SOLVENTS AT 25°.

(Skirrow — Z. physik. Chem. 41, 144, ‘02.)

The solubility of the CO given in terms of the Ostwald Expression,
see p. 105.

Mmture of '7‘1’\%‘;(13&;'_‘ CO. Mlxture of %&ggg:e{“ CoO.
o By Ve, wd: BT Byvel
Naphthalene 100.0 100.0 0©0.174 Anilin 87.3 8.1 o0.156
d 88.5 92.6 o0.164 “ 71.7 75.2  0.I3I
“ 66.2 76.3 o.141 «“ 42.6 47.0 o0.0905
Phenanthrene 89.2 95.1 o0.144 & 2I.2 24.3 ©0.068
“ 72.6 85.8 o.127 « 0.0 0.0 0.053
a Naphthalene 96 5 98.1 0.149 Nitro Benzene 71.8 8o.1 o.152
87.90 93.1 0.139 « 45.1 56.4 o.127
Ethyl Alcohol 47.7 44.9 o©0.181 “ 0.0 0.0 0.093
< 0.0 0.0 0.192

SoLuBILiITY OF CARBON MONOXIDE IN MIXTURES OF TOLUENE AND
OTHER SOLVENTS AT 23°.

(Skirrow.)

Mixture of % M,xHI E}: £in CO. Mixture of % Mmgg,’ & Co.

3 Ios. Tol ] '—“——ﬂ
Toluene and Bmm_ - Cluencland By Wt. By Vol. B

Anilin 100.0 100.0 0.182 o Naphthol 95.-5 97.I 0.I7I
¢ 94.4 93.5 0.169 « 9I.2 04.2 ©0.I62

«“ 8.1 80.3 0.148 Nitro Benzene 81.7 85.7 o.160

“ 55-4 55.6 o.1I5 “ 50.8 §58.1 o.131

« 25.4 25.6 0.077 w 23.7 29.3 0.108

i€ 0.0 0.0 0.053 3 0.0 0.0 0.093
Naphthalene 92.9 94.8 o0.169 Phenanthrene 94.4 97.0 o.170
& 84.9 88.7 o0.161 “ 88.8 93.9 o0.161

“ 77-3 82.5 0.153 “ 78.4 87.5 o.147
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SoLuBILITY OF CARBON MoNOXIDE IN MIXTURES OF ORGANIC ~
SOLVENTS AT 25°.

(Skirrow.)
Mixture Composed of: %Bf’_.__.__yf f\';‘.‘" “;3_543::“- co-

Chloroform and Methyl Alcohol 0.0 0.207
% 2 13.0 0.202
4 &« 100 0.196
Carbon Bisulphide and Ethyl Di Chloride 100 0.147
19 “ 75 0. IS7
o “ 51 0.160
4 i 18.4 o.140
“ € 0.0 0.083
Methyl Alcohol and Glycerine 0.0 0.0 0.190
¢ S 39.6 30.1  0.096
& 5 60.5 50.1 0.052
% % 77-1 68.9 o0.025

. i Ico.0 Io0o.0  very small

NoTe. — From the results shown in the preceding five tables, it is
concluded that the solubility of carbon monoxide in various mixtures
of organic solvents is, in general, an additive function.

CARBON BISULPHIDE CS,.
SoLUBILITY IN WATER.
(Chancel and Parmentier — Compt. rend. 100, 773, 85; Rex — Z. physik. Chem. 55, 355, *06.)

Grams CS;z per 100 Grams CSg pe' 100
te. m t°. cc. Solu-  Gms. HO
tion. (Rex). tion. (Rex).
o 0.204 0.258 30 0.155 0.195
5 0.199 35 0.137
10 0.194 0.239 40 GBI
15 0.187 500 45 o.070
20 0.179 o.10I 49 0.014
25 0.169

100 cc. H,O dissolve 0.174 cc. CS, at 22°; Vol. of solution= 100.208,
Sp. Gr. = 0.9981.
100 cc. CS, dissolve o0.961 cc. H,O at 22°; Vol. of solution=100.961,

Sp. Gr. = 1.253. (Herz — Ber. 31, 2670, '98.)
SoLuBILITY OF CARBON BISULPHIDE IN:

Aq. Solutions of Ethyl Alcohol at 17°. Methyl Alcohol.
(Tuchschmidt and Folleuins — Ber. 4, 583, '71.) (Rothmund — Z. physik. Chem. 26, 475, 08.)

Vel Gkl prwed  ee. e

Alcohol. Solvent. Alcohol. ~ Solvent. Layer. Layer.

100 0 0I.37 50 10 45.-1 08.3
98.5 182 84.12 30 20 50.8 07.2
98.15 132 76.02 20 25 54.2 96.4
96.95 100 48.40 2 30 58.4 95.5
93-54 70 47-90 ° 35 64.0 93-5

40.5 (crit. temp.) 8o.3
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SorLuBILITY OF CARBON OXYSULPHIDE IN WATER.
(Winkler; see Landolt and Bornstein’s Tabellen, 3d ed. p. 602, 1906.)

t°. B. q. 2 8. q.
o 1.333 0.356 20 ©0.561 0.147
5 I.056 0.281 25 ©0.468 0.122

10 0.835 0.221 30 0.403 0.104

15 0.677 0.179
For g and ¢ see Carbon Dioxide, page 105.
CARBON TETRACHLORIDE. See p. 201.
CARVOXIME C, H,:NOH.

SOLUBILITY IN 7 LIMONENE.
(Goldschmidt and Cooper — Z. physik. Chem. 26, 714, ’08.)

Gms. C,0H,:NOH Gms. CioHi :NOH
{35 per 100 Gms. Solid Phase. 62 per 100 Gms. Solid Phase.
r Limonene. 7 Limonene.
24.6 44.6 ! Carvoxime 48 198.7 ! Carvoxime
30.0 59.2 1 Carvoxime 49.4 199.7 r Carvoxime
30.3 63.3 r Carvoxime 55.4 325.1 ‘I Carvoxime
38.4 104.3 ! Carvoxime 55.9 346.6 r Carvoxime
39.4 1031 r Carvoxime 58.8 560.0 r Carvoxime
43.1 130.8 ! Carvoxime 63.2 126.93  r Carvoxime

CERIUM ACETATE, BUTYRATE, FORMATE, etc.

SoLUBILITY IN WATER.
(Wolff — Z. anorg. Chem. 45, 102, 'os.)

Grams Anhydrous Salt per 100 Gms. Solution at:
Salt. Formula.

e 15°. 76°.
Acetate Ce(C,H,0,);. 13H,0 o 00 19.61 12.97
Butyrate Ce(C,H;0,);, and 3H,0O 3-544 3.406 1.984
Iso Butyrate Ce(C,H,0,);.3H,0 s 6.603(20.4°) 3.39
Formate Ce(CHO,), 000 0.398(13°) ©.374(75.3°)
Propionate Ce(C;H,0,),.H,0, and 3H,O ... 18.99 15.93

CERIUM AMMONIUM NITRATE (Ceri) Ce(NO,),.2NH,NO,.
SOLUBILITY IN WATER.

(Wolff.)
Grus. per 100 Gms. Atomic Gms. Ce(NO3),.2NH,NO;
te. Solimon. Relixtion. per !20 Gms.
ﬁNH;. Ce. - NH, : Ce Solution.  Water.
25 4.063 15.16 2.08 ;1 58.49 140.9
362273 16.10 2.06 : 1 6r.79 161.7
45.3  4-489 16.69C 2.08 : IC 64.51 174.9
17.40 Ce 2.06 : 1Ce
LSO By {15.03 CelIV 2.39 : 1CeIV 66.84 201.6
18.16 Ce 2.04 : 1 Ce
56" 778 {15.79 CelV 2.34 : 1Ce IV 69.40 226.8
- .18 {22.82 Ce 2.08 : 1 Ce
i 16.22 Ce IV 2.95 : 1CeIV 88.03 735-4
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SoLuBiLiTY IN WATER.
(Goodwin — Ber. 13, 3030, '82.)

The saturated aqueous solution of the chlorine was cooled until
chlorhydrate separated; the temperature was then gradually raised
and portions withdrawn for analysis at intervals. Slightly different
results were obtained for solutions in contact with much, little, or no
chlorhydrate. The following results are taken from an average
curve.

t° Solubility te Solubility t°. Solubility
" Coefficient. y Coefficient. Coefficient.
2.5 1.76 11 3.0 25 2.06
5.0 2.00 12.5 2.75 30 1.8
5833 2.25 15 2.6 40 1.35
10 2.7 20 2.3 50 1.0

SorLuBILITY OF CHLORINE IN AQUEOUS SOLUTIONS oF HYDROCHLORIC
Acip AND oOF PotassiuM CHLORIDE.
(Goodwin.)

Coefficient of Solubility in:

e “Hal HCl HC KCl
(1046 Sp. Gr.). (1.08 Sp. Gr.). (1.125 Sp. Gr.). (20 g. per 100 cc.).
o 4.1 6.4 723 1.5
5 5.1 5.2 6.7 2.0
Io 4.1 4.5 6.1 2.2
15 35 3-9 GEG 1.6
20 3-0 34 4.7 I.2
25 Yol 3.0 4.0 1.0
30 2.0 2.4 = o.g
40 I.25 1.6 5

Goodwin also gives results for solutions of NaCl, CaCl,, MgCl,, SrCl,,
Fe,Cl,, CoCl,, NiCl,, MnCl,, CdCl,, LiCl, and in mixtures of some of
these, but the concentrations of the salt solutions are not stated.

SoLuBILITY OF CHLORINE IN AQUEOUS SOLUTIONS OF SODIUM
CHLORIDE. i
(Kumpf — Wied. Ann. Beibl. 6, 276, ’82; Kohn and O’Brien — J. Soc. Chem. Ind. 17, 100, '98.)

Coefficient of Solubility in:

t°.

9.97'% NaCl. 16.01% NaCl. 19.66% NaCl. 26.39%‘NaC1.
o 2.3 1.9 37 0.5
5 2.0 1.6 1.4 0.44
10 2og) 1.3 1.15 0.4
15 1.4 1.06 0.95 0.36
20 1.2 0.9 o. 0.34
25 0.94 0.75 0.65 0.3
50 0.2
8o 0.0§

100 cc. of 6.2 per cent CaCl, solution dissolve o.245 gram Cl at 12°
100 cc. of 6.2 per cent MgCl2 solution dissolve o.233 gram Cl at rz
100 cc. of 6.2 per cent MnCl, solution dissolve o.zoo gram Cl at 12°

For coefficient of solubility see page 1o5.
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SoLUBILITY OF CHrROMIUM ALUMS IN WATER AT 25°.

(Locke — Am. Ch. J. 26, 174, "ox.)
Per 100 cc. Water,

Alum, Formula. Grams Grams  Gram
Anhdyrous. Hydrated. Mols.

Potassium Chromium Alum K,Cr,(SO,),.24H,0 12.51 24.39 0.0441
Tellurium Chromium Alum Te,Cr,(SO,),.24H,0 10.41 16.38 o.0212

CHROMIUM CHLORIDE (ic) CrCl,.63H,0.

100 grams H,0O dissolve 130 grams (green modification) at 15°.
(Recoura — Compt. rend. 102, 518, ’86.)

CHROMIUM DOUBLE SALTS.

SoLuBILITY IN WATER.
(Jorgensen — J. pr. Chem. [2] 20, 105, *79; [2] 30, ;, '84; [2] 42, 208, ’90; Struve — Ibid. [2] 61, 457,
99..

Gms. per
Name of Salt. Formula. U5 xol?lgms.
Chloro Tetra Amine Chromium .
Chloride CrCI(NH,),(OH,)Cl, 15 6.3
Chloro Purpureo Chromium Chloride CrClI(NH,),Cl, 16 0.65
Luteo Chromium Nitrate Cr(NH,)¢(NO,), ? 2.6
Chloro Purpureo Chromium Nitrate CrCI(NH,);(NO,), 17.5 I.4
Chromic Potassium Molybdate 3K,0.Cr,0,.12M00;.20H,0 17 2.5
CHROMIUM TRIOXIDE CrO,.
SoLuBILITY IN WATER.
(Mylius and Funk — Wiss. Abh. p. t. Reichanstalt, 3, 451, ’00.)
e OmCOuger o0 Mok COUT  Sotd Phae
o 62.08 29.4 CrO,
15 62.38 29.8 “
18 62 .45 29.91 “
50 64.55 32.7 .
99 67-39 37.1
Density of solution saturated at 18° = 1.705.
CHROMIUM SULPHATES (ous and ic).
SoLuBILITY IN WATER (ous at o°).
Salt. Gms. PEr %0 Solid Phase. Authority.
Chromous  12.35 CrSO,.7H,0O (Moissan — Bull. soc. chim. [2] 37, 296, 82)

Chromic 120.0 Crz(SOA)a. 18H20 (Etard — Compt. rend. 84, 1090, *37.)

CHRYSAROBIN C,H,O,.
SOLUBILITY IN SEVERAL SOLVENTS.

(U.S.P)

Sofvents Gms. p:sro .xoo Gms. Ssc;lov:ent at: Solvent. Gms.:.)i s:;tx:to ston.Js.
Water ©.021 0.046 Chloroform 5.55
Alcohol 0.324  0.363 (60°) Ether 0.873
Benzene 4.0 -k Amyl Alcohol 3-33

Carbon Disulphide 0.43
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SOLUBILITY IN TOLUENE AND IN ABS. ALCOHOL.

(v. Becchi.)

100 gms. toluene dissolve o.24 gm. C,;H,, at 18°, and 5.39 gms. at

100°.

100 gms. abs. alcohol dissolve o0.097 gm. C,,H,, at 16°, and o.170 gm.

at b. pt.

CINCHONA ALKALOIDS,
SoLuBILITY OF CINCHONINE,

(See also Quinine, p. 269.)

CINCHONIDINE, QUININE, AND QUINIDINE

IN SEVERAL SOLVENTS AT 18°—22°.
(Miiller — Apoth.-Ztg. 18, 233, "03; see also Prunier — J. pharm. chim. [4] 29, 136, ’79.)

Grams of the Alkaloid per 100 Grams Solution.

r

N

Solvent. Cinchonine Cinchonidine Cao :lll\lllﬁ,. Quinidine
CioH;3N;0.  CioHaN,O. CyoHa N30
Hydrate. Anhydride.

Ether 0.10  ©0.2II 1.619 ©0.876 0.776
Ether sat, with HO o.123 o0.523 5.618 2.794 1.629
H,O sat. with Ether o0.025 0.0306  ©0.0667 o0.0847 ©.031
Benzene 0.0545 ©0.099 0.2054 I.700 2.451
Chloroform 0.6979 ¢.301 100+ 100+ 100+
Acetic Ether ©.0719 ©.3003 4.65 2.469 1.761
Petroleum Ether 0.0335 ©.0475 0.0I103 ©0.02II 0.0241
Carbon Tetra Chloride 0.0361 ©0.0508 0.203 0.529 0.565
Water 0.0239 ©0.0253 0.574 o©0.0506  ©.0202
Glycerine (15.5°) 0.50 0.50 soo

100 grams chloroform dissolve 0.565 gm. cinchonine at 50°.
100 grams abs. ether dissolve 0.264 gm. cinchonidine at 32°.

(Kohler — Z. anal. Ch. 18, 242, "70.)

SoLUBILITY OF CINCHONINE AND CINCHOTINE SULPHATE, TARTRATE,
BITARTRATE, OXALATE, AND HYDROCHLORIDE IN WATER.
(Forst and Béhringer — Ber. 14, 1266, ’81.)

Cinchonine Salts.

Formula. t°
2(C,,H,,N,0)SO, H2 2H,0 13
2(C,oH,,N,0)C,H 2H20 16
ColloN,0.CH,0,4H,0° 16
2( CwﬁQ N,0).C,H,0,.H,0 20
C19 22N O HC I0

SoLuBILITY OF CINCHONINE

Cinchotine Salts.

5 (x;olgstn?g Formula, t°. ?oxgs Gg?
H0. H,0.
1.52 2(C,,H,,N20)SO,H .2H,0 13 3.28
3.0 2(C,H,N,0)C,HO,.2 2O 16 1.76
o.99 C,H,N,0.C.HO,.4H,0 16 1.28
0.96 2(C,,H,N,0).C,H,0,,H,O 10 1.16
4.16 C,H,N,0.HCIL.2H,0 10 2.12

SULPHATE AND OF CINCHONIDINE SUL-

PHATE IN SEVERAL SOLVENTS.

(U.S.P)
Gms. (C,gszNzOz)zHaSOa 2H20 Gms. (C,uHmNQO),.H,SO4.3H20
Solvent. per 100 Gms. Solvent. per 100 Gms. Solvent.
At 25°. At 80°. At 25°. At 80°.

Water 1.72 3.1 1.60 4.8
Alcohol 10.0 19.2 (60°) 1.4 3.1 (60°)
Ether 0.04 et 0.02 o
Chloroform 1.45 o.1I Lie
Glycerine 6.7 (15°) oae



OINNAMIC ACID 118

OINNAMIO ACID C.H,CH:CH.COOH.

SoLuBiLiTY OF CiNNaMIC AcIp IN AQUEOUS SOLUTIONS OF SODIUM

ACETATE, BUTYRATE, FORMATE, AND SALICYLATE AT 26.4°.
(Philip — J. Chem. Soc. 87, 992, "05.)

Calculated from the original results, which are given in terms of
molecular quantities per liter.

Gms. Na Salt Gms. CgHsCH:CH.COOH per Liter in Solutions of:
per Liter.  ¢H{,COONa.  CsHsCOONa.  HCOONa. CsH,OH.COONa.
o 0.56 0.56 0.56 ©.56
I 1.50 1.30 0.92 0.62
2 20912 1.85 I.12 0.70
3 2.52 2.2§ I.27 0.73
4 2.85 2.60 I.40 °.77
5 3.05 2.90 1.47 0.80
8 s0a o e ©-90

1 liter of aqueous solution contains o.49r gm. C,H,CH:CH.COOH
at 25° (Paul).

SoruBILITY OF CINNAMIC AcCID IN AQUEOUS SOLUTIONS OF ANILIN

AND OF ParA TOLUIDIN AT 25°
(Lowenherz — Z. physik. Chem. 25, 394, '08.)

Original results in terms of molecular quantities per liter.

In Aqueous Anilin. In Aqueous p Toluidin.
Grams per Liter. Grams per Liter.
CsHNH;.  CsHsCH : CHCOOH. ‘CH.CHaNH;. CoHyCH : CHCOOH.

o 0-49 o 0.49

I 1.20 I 1.52

2 1.65 2 2.20

3 2.02 3 2.83

4 2-35 4 3-35

6 2.92 5 3.80

SoLuBIiLiTY oF Cinnamic Acip IN MetHyL, ETHYL, AND PrROPYL

AvrcoHOLS.
(Timofeiew — Compt. rend. 112, 1137, 'o1.)

Grams CeH5CH:CH.COPH per 100 Grams of:”

te°.

CHOH. -~ C.H;OH. CaH;OH.
o 20.65 15.61 10.63
19.5 28.91 22.03 15.41

SoLusiLiTY oF BroM CINNaMIC AcCIDS.
a Brom and 8 Brom Cinnamic Acid « Brom Cinnamic Acid in Aq.

in Water at 25°. Solutions of Oxalic Acid at 25°.
(Paul — Z. physik. Chem. 14, 111, ’94.) (Noyes — Z. physik. Chem. 6, 245, '90.)
Per 1000 cc. Solution. Normality of Solutions. Grams per Liter.
Acid. Grams. Millimols.. (COOH);, CeHsCH: (COOH)s. CgHsCH:
5 CBr : COOH. CBrCOOH.
a, CH,CH: CBrCOOH 3.9325 17.32 o 0.0176 o.0 3.995

B, CH,CBr: CHCOOH o.5255 2.315 0.0275 o0.0140 2.448 3.178
0.0524 0.0129 4.716 2.928
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CITRIC ACID C,H,(OH)(COOH),H,O.

SOLUBILITY IN SEVERAL SOLVENTS.
(U. S. P.; Bourgoin — Ann. chim. phys. [s] 13, 406, '78.)

Gms. C3H,(OH) (COOH);3.H20 per 100 Gms.

Stea: ¥y Solution. Solvent.
Water 25 64.8 185
Water b. pt. 70.3 250
Alcohol (90%) 25 34.6 75.9
Alcohol (U.S.P.) & 39.2 64.5
Alcohol (Abs.) o 43.2 52.8
Ether = 2.21 2.26
Ether (U.S.P.) £ 5.2 5.55

OCOBALT BROMIDE CoBr,.

SoLUBILITY IN WATER.
(Etard — Ann. chim. phys. (7] 2, 537, "04.)

t°. 50°. 752 °

97 .
Gms. CoBr, per 100 gms. solution 66 .7 66.8 68.1 (blue)

COBALT DOUBLE SALTS.

SoLuBILITY IN WATER,
(Jorgensen — J.pr.Chem. [2] 18, 205, ’78; 19, 49 ’7;;; Kurnakoff — J. russ. phys. chem. Ges. 24, 629,
92.

. Gms. Salt

Name. Formula. £20 per 100

Gms. Hz0.

Chloro purpureo cobaltic bromide CoCl(NH,),Br, 14.3 ©0.467
Bromo purpureo cobaltic bromide CoBr(NH,),Br, 16 0.19
Chloro tetra amine cobaltic chloride CoCl(NH,),(OH,)CIL, 2.50

Chloro purpureo cobaltic chloride CoCl(NH,),CL o 0.232
Chloro purpureo cobaltic chloride CoCl(NH,),CL, 15.5 0.41I
Chloro purpureo cobaltic chloride CoCl(NH,),CL, 46 6 1.03
Luteo cobaltic chloride Co(NH,),Cl; o 4.26
Luteo cobaltic chloride Co(NH,),CL 46.6 12.74
Roseo cobaltic chloride Co(NH,),(OH,)Cl, o 16.12
Roseo cobaltic chloride Co(NH,),(OH,)Cl, 16.2 24.87

Chloro purpureo cobaltic iodide ~ CoCl(NH,),I, 19.2 2.0

Chloro purpureo cobaltic nitrate ~ CoCI(NH,),(NO,), 15 I.25
Chloro purpureo cobaltic sulphate CoCI(NH,);SO,.2H,0 17.3 o.75
Nitrato purpureo cobaltic nitrate ~ Co(NO,)(NH,)(NO,), 16 0.36

COBALT CHLORATE Co(ClO,),.

SoLuBILITY IN WATER.
(Meusser — Ber. 35, 1419, '02.)

&S CalOI6 Solid Collit: cMc"llf)') Solid
bR pg'ogoooé)rzns. g«gr xog) : Pl:)a'lse. £ perox(oo Gﬂlgs. ge(r xog : Phase.
Solution.  Mols. H20. Solution.  Mols. Hy0O.
—12 29.97 3-41 Tce 18 64.19 14.28 Co(ClOz)14H70.
=21 53-30 0.08 Co(ClOz)y6H0. 21 64.39  14.5I «
—19 53-61 9.20 “ 35 67.09 16.10 “
o 57-45 10.7§ “ 47 69.66 18.29 “
10.5 61.83 12.90 “ 61 76.12 25.39 2

Density of solution saturated at 18° =1.861.
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COBALT CHLORIDE CoCl,.

SoLuBILITY IN WATER.
(Etard — Compt. rend. 113, 699, ’91; Ann. chim. phys. [7] 2, 537, 04.)

Gms. Gms.
R Phaie. 53w SIS Phase.
Solution. Solution.
—10 27.0 CoCl,.6H,O (red) 35 38.0 CoCL.H,0 (violet)
o 29.5 « 40 41.0 £
+10  31.5 i 50  47.0 “
20 335 « 6o  47.5 CoCL.H,O (blue)
25 34-5 “ 8o 49.5 “
30 355 « o0 sI.0 i

SoLuBILITY OF COBALT AMMONIUM CHLORIDES IN WATER.
(Kurnakoff — J. russ. phys. chem. Ges. 24, 629, ’03; J. Chem. Soc. 64, ii, 500, '93.)

Grams per 100 Grams HzO at:

Sals. o°. 16.9°. 46.6°-
CoCl,.5NH, 0.232 ... I1.031
CoCL.;NH,.H,0 16.12  24.87 orc
CoCl,.6NH, 4.26 Soi W KEICTl]

SoLuBILITY OF COoBALT CHLORIDE IN AQUEOUS HYDROCHLORIC

Acip SOLUTIONS AT o°.
(Engel — Ann. chim. phys. [6] 7, 355, '89.)

Milligram Mols. Gms. per 100 Gms. Gms. per 100 cc.

per 10 cc. Sol. ggl.u(t;i;h:f Solution. Solution.
3CoCl;. . HAL ; GoCl. HCL Gl _HCL
62.4 o 1.343 30.17 o.oc0 40.5 o
58.52 FoF 1.328 28.62 o.102 38.0 o0.135
50.8 I1.45 1.299 25.39 ©0.32I 33.0 0.417
37.25 25.2 1.248 19.43 ©0.738 24.2 0.9I9
12.85 55.0 1.167 7.15 1.718 8.34 2.00

4-75 74-7% I.150 2.68 2.369 3.08 2.72
12.0 I04.§ 1.229 6.34 3.099 7.79 3.81
25.0 139.0 1.323 12.27 3.829 16.24 5.07

SoLuBILITY OF CoBALT CHLORIDE IN AQUEOUS ALCOHOL
AT 11.5° -
(Bodtker — Z. physik. Cl?cm. 22, 509, 'c7.)

10 gms. of CoCl,.6H,0 were added to 20 cc. of alcohol and in addition
the amounts of CoCl, shown in the second column. The solutions were
shaken 2 hours, 5 cc. withdrawn, and the amount of dissolved CoCl,
determined by evaporation and weighing.

Vol. % Gms. CoCl; Gms. per s cc. Solution. Vol. % Gms. CoCly Gms. per 5 cc. Sol.
Added. Added.

Alcohol. 0. CoCh. Alcohol. ;0. CoCh.
91.3 o©.0 1.325 1I.168 99.3 o0.612 0.764 1.459
98.3 o©.o 1.134 I.214 99.3 o0.813 0.688 1.568
08.3 o.0 1.068 1.181 99.3 1.022 0.634 1.713
99.3 ©.0 1.045 I.199 99.3 I.240 0.553 1.831
99.3 ©.194 ©0.899 1.204 99.3 1.446  ©0.483 1.943
09.3 ©0.400 ©0.829 1.325 99.3 1.6s0 o.500 2.183

100 gms. sat. solution in alcohol (o.792 Sp. Gr.) contain 23.66 gms.
CoCl,, Sp. Gr. = 1.0107. (Winkler — J. pr. Chem. o1, 207, ’64.
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SoLuBILITY OF COBALT CHLORIDE IN ORGANIC SOLVENTS.
Gms. per 100 Gms. Solvent.

St ¥ Gl CoCrsiO, Aathasily.
Acetone o 9.1I 17.16 (St. von Laszczynski — Ber. 27, 2285, '94.)
« 22.5 0. 28 17.06 (St. von Laszczynski — Ber. 27, 2285, '94.)
. 25 8.62 «++ (Krugand McElroy —J. Anal. Ch.6, 184,’92.)
@ 18 2.75 «.. (Naumann — Ber. 37, 4332, '04.)
Ethyl Acetate 14  0.08 ... (St.von Lasczczynski.)
«“ 79 0:26 200 @
Ether 000 0.02I ©0.02QI (Bodtker — Z. physik. Chem. 22, 500, "97.)
Glycol ... 10.7(perioog.sol.) (deConinck—Bull.acad.roy. Belglque, 359,05
COBALT IODATE Co(IO,),.
SOLUBILITY IN WATER.
(Meusser — Ber. 34, 2435, 'o1.)
Solid Phase :
te. Co(103)2.4H:0. Co(103)2.2H,0. Co(10y)z.
G. M. G. M. G" M.
o 0.54 0.028 0.32 0.014
18 0.83 0.038 0.45 0.020 1.03 0.046
30 1.03 0.046 0.52 0.023 0.89 0.040
50 1.46 0.065 0.67 0.030 0.83 0.030
6o 1.86 0.084
65 21587 0.098
75 0.84 0.038 0.75 0.033
100 o I.02 0.045 0.69 0.031

G = Gms. Co(IO,), per roo gms. solution. M= Mols. Co(I0,),
per 100 Mols. H,O.

COBALT IODIDE Col,.
SoLuBILITY IN WATER.
(Etard — Compt. rend. 113, 699, ’o1; Ann. chim. phys. (7] 2, 537, *04.)

The accuracy of these results is doubtful.

Gms. Colz ) Gms. Colz X
t°. pesl;’ flc;toiog.ms. Solid Phase. t°. pe§ oxlc::l g}:s. Solid Phase.
—10 55.5 CoL,.H,O (green) 25 67.5 CoL.H,0 (olive)
o 58.0 « 30 70.0 ¢
1o 61.5 «“ 40  75.0  CoL.H,O (yellow)
15 63.2 “ 50 79.0 -
20  65.2 5 8 8o.0 «
25 67 “ 1o 8r.0 “

COBALT NITRATE Co(NO,),.

SoLUBILITY IN WATER.
(Funk — Wiss. Abh. p. t. Reichanstalt 3, 439, '00.)

CoNORs  Co(NOw) ColNGps  CotOD

2 Co(NO:; 5 .

t° per 100 &ms. per 100, Solid Phase. t°. per 100 Gros. per 100 Solid Phase.
Solution. M%els. H:0. Solution. Mols. Hz0.

—26 39.45 6.40 Co(NOs)z2oH:0 41 55.906 12.5 Co(NO3):26H,0

—20.5 42.77 7.35 “ 56 62.88 16.7 o

—21 41.55 6.908 Co(NOs):6HO 55 61.74 15.8 Co(NOs);.3H:0
62 .

—10 43.60 7.64 “ 62.88 16.7

- 4 44.85  7.99 “ 70 64.89 18.2 “
o 45.66 8.26 & 84 68.84 21.9 @

+18 49-73 971 9r 77-21  33-3 -

Density of solution saturated at 18° = 1.575.
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SoLuBILITY OF CoBALT NITRATE IN GLYCOL.
(de Coninck — Bull. acad. roy. Belgique, 350, '05.)

100 grams saturated solution contain 8o gms. Cobalt Nitrate.

COBALT RUBIDIUM NITRITE Rb,Co(NO,),.H,0.
100 grams H,0 dissolve o.005 gram of the salt.
(Rosenbladt — Ber. 19, 2531, "86..
COBALT SULPHATE CoSO,.7H,0.

SoLuBILITY IN WATER.
(Mulder; Tobler — Liebig’s Ann. 05, 193, ’55; Koppel — Wetzel — Z. physik. Chem. 52, 395, ’o5.)

Orre o0 Mols. CoSO, Croa, CoROL Mols. CoSO,
t°o. per 100 Gms. 100 t°. per 100 Gms. 100
Solution.  Water. Mok H0. Solution.  Water. Mls. Hy0.
o 20.35  25.55 2.958 35 31.40 45.80 5.31
5 21.90 28.03 3.251I 40  32.81 48.83 5.664
Io  23.40 30.55  3.540 50  35-56 55.2
15 24.83 33-05 3.831 60 37.65 60.4
20 26.58 36.21 4.199 70 39.66 65.7
25 28.24 39.37 4.560 8o 41.18 70.0
30 29.70 42.26 4.903 100 45.35 83.0

SoLusiLiTy oF MixTures or CoSO,.7H,0 anp Na,S0,.10H,0
IN WATER.

(Koppel; Wetzel.)

+ Gms. per Gms. per Mols. per
teo. 100 Gms. Solution. 100 Gms. H20. 100 Mols. H20. Solid Phase.

CoSO,.  NasSO;.  CoSOs.  NagSOs.  CoSO;.  NazSOs
o 16.56  7.63 21.85 10.07 2.54 1.27 CoSOw7HO+
5 1746 9.59 23.94 1305 277 1.6 OLeHO

10 17.90 II.73 25.41 16.67 .94 .II

20  17.59 16.43  26.65 24.91 09 3-I5  CoNaSO2.4H:0
25 17.06 15.70 25.36 23.32 .95 .97 “

30 15.94 14.93 23.15 21.61 .70 .74

35 15.73 14.52 22.54 20.85 .62 .64 o

40 14.87 14.22 20.98 20.0% .46 .53 «

.02 CoNaz(S04)2.4H0
R 92 + COSO‘.7H20

18.5 18.75 15.61 28.61 23.82
20 19.30 15.I0 29.42 23.01

-32

25 20.30 13.60 30.74 20.58 .61

30 21.67 12.0% 32.70 18.17 79 .30 «
35 22.76 10.43 34-06 15.61 95 .08 “
40 24.05 9.16 3590T | 13)-72 81 .74 “

.25 CoNag(SO,)2.4H0
45 +NagS0,.10H0

.46

18.5 16.87 16.97 . 25.50 25.65
20 15.41 18.12 23.18 27.26
25 10.63 23.20 16.07 35-17 «
30 6.01 28.67 9.20 43.74 .54 “

35 4.56 32.14 7-19 50.79 0.835 6.44 CoNaxSOps.4H:0
40 4.72 31.78 7.45 50.I0 0.864 6.34 IO
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SoLuBILITY OF COBALT SULPHATE IN METHYL AND ETHYL ALCOHOL
AND IN GLycoL.

Gms. per 100 Gms.

Solvent. t° vent. Observer.
CoSOs.  CoSO,7H,0.
Methyl Alcohol (abs.) 3 42.8 (deBruyn—Z. physik.Ch. 10, 784, 02)
“ “ 23 ooo 50.9 “
£ 13 18 I. 04 54 . 5 “
“ (93-5%) 3 --- 13-3 “
“ 50 % ) 3 24 .
Ethyl Alcohol (abs ) 3 2.5 “
Glycol - .(perroogms. (de Coninck— Bull. acad. roy. Belgique,

solution) 3.1 359, '05.)

COCAINE C,,H,,NO,.
COCAINE HYDROCHLORIDE C,,H, NO, HCL.

SOLUBILITY IN SEVERAL SOLVENTS.
(U. S. P.; at 18°-22°; Miiller — Apoth.-Ztg. 18, 248, '03.)

Gms. per 100 Gms. Solvent. G,

Solvent. t°. C,yHglprI Or. Cot1NOS JICT. Solvent. te. pce‘l_"slzlolgié‘tg:s
Water 25 0.17 250 Ether+H,0 18-22 34.0
Water 8o 0.38 1000  H,O+Ether 18-22 o0.254
Alcohol 25 20.0 38 Benzene 18-22 100
Ether (U.S.P.) 25 26.3 Ccql, 17 18.5
Ether 18-22 11.6 Acetic Ether  18-22  58.99
Chloroform 18-22 100+ Petroleum Ether18-22  2.3%

CODEINE C,,H, NO, H,O, also the Phosphate and Sulphate.

COLCHICINE C,,H,NO,.

SOLUBILITY IN SEVERAL SOLVENTS.
(U. S. P.; at 18°-22°, Miiller.)

Grams. per 100 Erams Solvent.

SolEat B - Codeine Codeine s
CisH;NO3 H;O. HsPOs2 Aq.  HoSOs5 Aq.  CooHosNO.
Water 18-22 500 . .. 9.616
Water 25 1.13 44.9 3.3 4.5
Water 8o I.70 217.0 16.0 5.0
Alcohol 25 62.5 0.383 0.096 B!
Alcohol 6o 108.7 1.03 o.27 e
Ether 25 8.0 0.075 0.64
Ether 18-22 sao 5o 0.126
Ether sat. with H,O  18-22 0.18
H,O sat. with Ether = 18-22 12.05
Benzene 18-22 0.939
Benzene 25 TWILC
Chloroform 25 I5I.§ o.o1j 100+
Carbon Tetra Chloride 17 1.328 o.121
Acetic Ether 18-22 200 1.342
Petroleum Ether 18-22 0.058
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OOLLIDINE (2, 4, 6, Tri Methyl Pyridine) C;H,N(CH,),.
SoLuBILITY IN WATER.
(Rothmund — Z. physik. Chem. 26, 433, '98.)

Gms. Collidin per 100 Gms. Gms. Collidin per 100 Gms.

g Aq. Layer. Collidin Layer. L Aq.Layer. Collidin Layer.
5.7 (crit. t.) 17.20
10 7.82 41.66 8o 1.73 86.12
20 3.42 54.92 100 1.78 88.07
30 2.51 62.80 120 1.82 88.98
40 1.93 70.03 140 2.19 89.10
6o 1.76 80.19 160 2.93 87.2

180 3.67 HaT

COPPER ACETATE Cu(C,H,0,)..H,O.
100 grams of glycerine dissolve 1o grams of copper acetate at 15.5°.

COPPER BROMIDE (ous) Cu,Br,.

SorusiLiTY oF CuPrROUS BROMIDE IN AQUEOUS SOLUTIONS OF POTAs-
SIUM BROMIDE AT 18°-20°.
(Bodlinder and Storbeck - Z. anorg. Chem. 31, 460, '02.)

Millimols per Liter. Grams. per Liter.

XBr. Total Cu. TotalBr. Cu (ic). Cu (ous).‘ rKBr. Total Cu. Cu(ic). Cu (ous).‘
o 0.3157 oO. 4320 0.2096 ©0.10061 o 0.020I ©0.0133 ©0.0007
25 O©0.IIQ 0.012 ©0.107 2.98 0.0076 0.0007 ©0.0068
40 ©0.200 0.013 ©0.187 4.76 ©0.0127 0.0007 0.0IIQ
6o o.310 0.025 0.285 7.15 ©0.0197 ©.00I5 ©0.0181
80 o0.423 0.0I2 0.41I 9.53 ©0.0266 ©0.0007 0.026I

100 ©0.584 0.584 IX.9I ©0.037I 0.0371

120 0.693 0.693 14.20 0.0441 0.0441

500  8.719 8.719 59.55 ©.5540 0.5540

COPPER OCHLORATE (ic) Cu(ClO,),.4H,0.

SoLUBILITY IN WATER.
(Meusser — Ber. 35, 1420, '02.)
Gms. Mols. Gms. Mols.
¢o.  Cu(ClOp): Cu(ClOs); Solid ¢ Cu(ClOz)s Cu(Cl0a)2 Solid
per 100 Gms. per 100 Mols. Phase. per 100 Gms. per 100 Mols. Phase.
Solution. H,0. Solution. H30.

—12 30.53 3.43 Tce 18 62.17 12.84 Cu(ClOg24H:0

—3I  54.50 9.39 Cu(ClOdsaH:0 45 66.17 15.28

—21 §7.I12 X0-4I “ 59.6 69.42 17.73 x

+0.8 58.51 11.02 o 71 76.9  25.57 S

Density of solution saturated at 18° = 1.695.

COPPER CHLORIDE (ic) CuCl,.

SoLUBILITY IN WATER.
(Reicher and Deventer — Z. physik. Chem. 5, 560, 'go; see also Etard — Ann. chim. phys. (7] 2, 528, 94)

Gms. CuCl Gms. CuCl Gms. CuClg
t°.  per 100 Gms. 2L per 100 Gms. t°.  per 100 Gms.
Solution. Solution. ution.

o 41.4 25 44.0 50 46 .65
10 42.45 30 44.55 6o 477
20 43.5 40 45.6 8o 49.8

100 5I.9

Density of solution saturated at o°® = 1.511, at 17.5° = 1.579.
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CHLORIDE

COPPER AMMONIUM CHLORIDE CuCl,.2NH,Cl.2H,0.

SoLuBILITY IN WATER.

(Meerburg.)
Gms. Gms.
ce CuClz.2NH(Cl Solid ¢ o, CuClz.2NHCI Solid
. per 100 Gms. Phase. * per 100 Gms. Phase.
Solution. Solution.
—10.§ 3.87 Ice 30 27.70 CuCl,.2NH,Cl.2H,O
—10.8 20.12 Ice 40 30.47 =
—IFT 20.3 Ice+CuClL,.2NH,CL.2H,0 50 33.24 ¢
—1I0 20.46 CuCl,.2NH,Cl.2H,0 6o 36.13 @
o 22,02 £ 70  39.35 &
12 24.26 i 8 43.36 o“
20 25.95 7

SoLuBILITY OF CuPROUS CHLORIDE IN AQUEOUS SOLUTIONS OF CUPRIC
SULPHATE AT ABOUT 20°.
(Bodlinder and Storbeck — Z. anorg. Chem. 31, 22, ’02.)

Millimols per Liter. Grams per Liter,
uSO,. Total Cu. TotalCl. Cu(ic). Cu(ous). CuSO,. Total Cu. Total Cl. Cuic). Cu(ous).

o 2.880 5.312 2.258 0.622 0.0 0.183 0.188 0.143 o0.040
0.987 3.602 4.908 3.145 ©0.457 ©0.158 ©0.229 0.174 0.200 0.029
1.075 4.553 4.687 4.131 0.422 0.315 0.200 0.166 0.263 o.027
2.962 5.193 4.256 4.625 0.509 ©0.473 ©.330 O.I5I 0.2092 0.032
4.937 7.276 4.320 6.546 o0.730 0.788 o0.463 ©0.154 0.416 0.046

SorusiLiTy OF CuPrOUS CHLORIDE IN AQUEOUS SOLUTIONS OF POTASSIUM
CHLORIDE AT 18°-20° EXCEPT DETERMINATIONS IN 3RD, 7TH, 8TH, AND
LAST LINE, WHICH ARE AT 16°.

(Bodlinder and Storbeck.)
Millimols per Liter. Grams perALiter.

i(Cl. Total Cu. Total Cl. Cu(ic). Cu(o@). ,IZCI. Total Cu. Total Cl. Cu(ic). Cu(ous)‘

o 2.851 5.436 2.222 0.629 o.0 0.181 0.193 0.141 0.040
2,5 1.055 0.0I5 I.42I 0.534 ©0.186 0.124 0.2I3 0.000 0.034
5 1.522 7.525 1.008 0.514 0.373 0.097 0.267 0,069 ©.033
10 1.236 11.735 ©0.475 0.761  0.746 ©0.079 0.416 0.030 0.048
20 1.446 21.356 0.324 I.122 I1.492 0.092 ©0.759 ©0.02I 0.07I
50  2.4IT potdet. ©.1088 2.302  3.730 O.I53 notdet. ©.007 ©.146
100 4.702 ¢ 0.000 4.702 7.460 0.209 “ 0.000 0.209
200 9.485 ¢ 0.000 9.485 14.920 0.603 “  o0.000 0.603
1000 97.0 3 0.000 97.0 74.60 6.170 °  o0.000 6.170
2000 384.0 & 0.000 384.0 149.2 24.42 “  0.000 24.420

SoLUBILITY OF COPPER CHLORIDE IN AQUEOUS SOLUTIONS OF SODIUM
CHLORIDE.
(Hunt — Am. J. Sci. [2] 49, 154, "70.)

Grams CuCl; per 100 cc. Solution of:

te.

Sat. NaCl. 15% NaCl. 5% NaCl
11 8.9 < 8
40 11.9 6.0 1.1

9o 16.9 10.3 2.6
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SoLusILITY OF CUPRIC CHLORIDE IN AQUEQUS ALCOHOL AT 11.5°
(Bbdtker — Z. physik. Chem. 22, 507, '97.)
10 gms. of CuCl;2H,0 and the indicated amounts of CuCl, were
added to zo cc. portions of alcohol. The solutions shaken two hours,
5 cc. portions withdrawn.

Vol. % Gms.CuCl, Gms. per s cc. Solution. Vol.9% Gms. CuCl; Gms. per 5 cc. Solution.
Alcohol.  Added. ~ ;0.  CuCl; - Alcohol.  Added. H:0. CuCl,.
89.3 ©.0 o0.794 1.137 99.3 ©0.223  ©0.330  I1.205
92.0 0.0 0.648 I.090 99.3 ©0.887 0.247 1.639
96.3 o0.0 0.478 1.116 99.3 1I1.540 ©0.IQI 2.086
99-3 ©.0 0.369 1.208 99.3 I.957 0.164 2.400

COPPER NITRATE (ic) Cu(NO,),.

SoLusILITY IN WATER.
(Funk — Wiss. Abh. p. t. Reichanstalt, 3, 440, "00.)

Gms. Mols. Gms. Mols.
Cu(NOg)s  Cu(NOs)2 Cu(NOg)2 Cu(NOs)2 .
t°. per 100 Gms. per 100  Solid Phase. t°.  per 100 éms r 100 Solid Phase.
Solution. Mols. H20. Solution. ols. H20.
—23 36.08 5.42 Cu(NOs29H:0 20 55.58 I2.0 Cu(NOa:6HO
—20 40.92 6.65 “ 26.4 63.39 16.7 “
—2I 39.52 6.27 Cu(NOs)26H0 25 60.01  I4.4 Cu(NO32.3H0
0 45.00 7.87 " 40 61.51  15.2 0
+10 48.79 9-15 c 6o 64.17 17.2 @
18 53.86 11.20 C 8o 67.51  20.0 8
I14.5 77-59 33-3 e

Density of solution saturated at 18° = 1.681.

COPPER SULPHATE CuSO,.5H,0.

SoLUBILITY IN WATER.
(Etard — Ann. chim. phys. (7] 2, 528, ’94; Patrick and Aubert — Trans. Kansas Acad. Sci. 19, "74; at
15°, Cohen — Z. Electrochem. 9, 433, ’03: at 25° Trevor — Z. physik. Chem. 7, 470, '91.)

o Gms. CuSO, per 100 Gms. o Gms. CuSO, per 100 Gms.

Solution, Water. Solution. Water.
o 12.5 14.3 6o 28.5 40.0
10 14.8 17.4 8o 35.5 55.0
20 17.2 20.7 100 43.0 75 .4
25 18.5 22.7 120 44.0 78.6
30 20.0 25.0 140 44.5 80.2
40 22.5 28.5 160 44 .0 78.6
50 25.0 3303 180 43.0 75-4

SoLusIiLITY OF COPPER SULPHATE IN AQUEOUS SOLUTIONS OF SUL-

PHURIC AcCID AT o°.
(Engel — Compt. rend. 104, 507, '87.)

M\lhgréxxnn s}'f‘,%llx:g)..per 10 Sp. Gr. of Grams peﬁ lo'o Grams
@S0, Cuso,. e e 30s. CuSOp,

0.0 18.6 1.144 0.0c0  14.85

4.14 17.9 1.143 2.03 14.29
14.6 19.6 1.158 .16 15.65
31.0 12.4 I.170 15.20 9.90
54.2 8.06 1.195 26.57 6.43
56.25 7.75 I.2II 27.57 6.19
71.8 5.0 I.224 35-2 3-99
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SoLUBILITY OF COPPER SULPHATE IN AQUEOUS SOLUTIONS OF AMMO-

NIUM SULPHATE AT o°,
(Engel — Compt. rend. 102, 114, ’86.)

Milligram Equiv. per Grams
10 cc. Solution. ggl-uﬁ;;‘:f 100 cc. Solution.

(NH)250s.  CuSOx. ’ (NH)2S0,. CuSO,.
0.0 18.52 1.144 0.0 14.79
5.45 20.15 I.190 3.61 16.09
7.0 10.5 1.108 4.63 8.38
7-4 9.1 1.099 4.90 726
8.45 6.425 1.0815% 5.59 5.13
I1.35 3-7 I.071 7-51 295
18.6 1.178 1.082 12.31 0.94
31.2 1.0 1.116 20.65 0.80

MixTUurRES OF COPPER AMMONIUM SULPHATE AND NICKEL AMMONIUM

SuLPHATE IN WATER AT 13°-14°.
(Fock — Z. Kryst. Min. 28, 304, 07.)

CuS0,.(NH,),S0,.6H,0 — NiSO,.(NH,),SO,.6H,0.

Mol. % in Solution. Mols. per 100 Mols. HzO. Mol. % in Solid Phase.
Cu. Salt.  Ni Salt. CuSalt. NI Salt. Cu. Salt.” Ni Salt.
0.00 I100.00 0.00 0.521 0.00 I00.00
33.34 66.66 0.1476 0.295% 10.29 89.71
56.05 43-95 0.2664 0.2089 30.50  69.41
73-89  26.20 0.4165 ©.1449 52.23 4777
79.92  20.08 0.4785 o.1202 78.80 21.20
100.00 0.00 1.0350 ©0.00 100.0 0.00

MixTures or COPPER AMMONIUM SULPHATE AND

SuLPHATE IN WATER AT 13°-14°.
(Fock.)

CuSO0,.(NH,),S0,.6H,0 — ZnSO,.(NH,),S0,.6H,0.
Mol. % in Solution.

Mols. per 100 Mols. HzO.

Zinc AMMONIUM

Mol. % in Solid Phase.
e e,

Cu.Salt. Zn Salt. u Salt.  Zn Salt. Cu.Salt. Zn Salt.
4.97 95.03 0.0422 0.8069 2.39 97.61
10.65 89.35 0.0666 ©.5638 4.52  05.48
19.24 80.76 0.1218 ©0.5115 9.03 00.97
30.19 69.8r1 0.2130 0.4924 14.67 85.33
44.44 55-.56 0.3216 0.4022 22.62  77.38

I00.00 ©0.00 1.035 ©.000 100 ©.000

SoLuBIiLITY OF COPPER SULPHATE IN AQUEOUS SOLUTIONS OF

MAGNESIUM SULPHATE AT 0°.

(Diacon — Jahresber. Chem. 61, ’66.)

Grams per 100 Gms. Ho0. Solid Grams per 100 Gms. HzO. Solid
Tus0,. MgSOs. Ehacc CuSOs. MgSOs. Phase.
o 26.37 MgSO, 6Hz0 12.03 15.67  CuSO.sH:0
2.64 25.91 “ 13.61  8.64 .
4-75 25-30 * 14.99 ©.00 "
9.0I 23.30  MgSO.6H0 + CuSO,.sH,O0
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SoLuBILITY OF COPPER SULPHATE, SODIUM SULPHATE MIXTURES IN
WATER.
(Koppel — Z. physik. Chem. 42, 8, 'o1-"oz2; Massol and Maldes — Compt. rend. 133, 287, 'o1.)

Gms. per 100 Gms. Mols. per 100 Mols.
t°. Solution. H.0. Solid Phase.
CuSOq. NaySOq. CuSO,. NaSO,.

o 13.40 6.23 1.88 0.98  CuS0,.5Hy0 + NasSO,.10H;0
10 14.90 0.46 2.23 1.56 0
15 15.18 11.64 2.23 2.02 .
17.7 14.34 13.34 2.24 2.34  CuSO¢Na,SO,6H;0
23.0 14.36 12.76 27523 2.21 @
40.15 13.73 12.20 2.10 2.10 e
17.7 14.99 13.48 Fogl] 2.39  CuS04.N23S0,.6Hs0 + CuSO,.sHO
23 16.41  I11.35 2.57 1.99 “
40.15 20.56 8.0 3.25  1.47 “
18 13.53 13.84 2.10 2.4 CuSO4NasSO,6H;0 + NaySO,.10H,0
20 I1.34 I5.70 1.76 2.73 “
25 6.28 21.20 0.98 3.70 _ .
30 2.607 28.38 0.43  §.21 “
33.9 1.475 32.30 0.23 6.18 “
72, I1.494 31.96 0.25 6.08 “
30 5.38  22.17 .
Jor 39 537 e
30 I.57 32.99

SorLuBILiTY oF CoppPeErR PorassiuM SurLpHATE CukK,(SO,),.6H,O it
WATER AT 25°.
100 gms. H,0 dissolve 11.14 gms. CuK,(SO,),.
(Trevor — Z. physik. Chem. 7, 470, 'o1.

SoLuBILITY OF COPPER SULPHATE IN METHYL AND ETHYL ALCOHOL,

ETC.
(de Bruyn — Z. physik. Chem. 10, 786, '92; de Coninck — Bull. acad. roy. Belgique, 257, 0s.)

Gms. per 100 Gms. Solvent. SOLUBILITY IN AQUEOUS

e ¥ Gus0, CuSOusHID. ALCOHOL AT 15°

Methyl Alcohol Abs. 18 1.05 150 (s Libie’s Ann 18, 35,0

) 93-5% 18 <ee 093 Wt.% Gms. CuSOqsHzO

¢ 50% 18 N 0.40 Alcohol.  per 100 g. Solvent.

“ Abs. 3 .o, 13.4 ) 15.3
Ethyl Alcohol Abs. 3 cooe Dol 20 3.2
Glycol 14.6 ... v.6% 40 0.25
Glycerine 1§5.5 ... 30.0

* Per 100 g. sol.

COPPER SULPHIDE CuS.

SOLUBILITY IN AQUEOUS SUGAR SOLUTIONS.
(Stolle — Z. Ver. Zuckerind. 50, 340, '00.)

Gms. Cu$ per Liter of Aq. Sugar Solution at:

% Sugar =

in Solvent. ! 17.5% 45°. 75°.
10 0.5672 0.3659 1.1345
30 0.8632 0.7220 I.2033

50 0.9076 1.0589 1.28¢c9
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DIDYMIUM SULPHATE Di,(SO)),.

Gms. Dia(SO,
te°. mperz( e

12
18

25
38

50

)
Gms. Hz0.

43.1
25.8
20.6
13.0
11.0

SOLUBILITY IN WATER.

(Marigrac — Ann. chim. phys. [3] 38, 170, ’53.)

Solid £° Gms.]zig(SO.)a
Ebase; ’ Gims. 0
Diy(SO,), ? 34.0
il 19 11.7
“ 40 8.8
« 50 6.5
“ 100 1.8

Solid

Phase.

DIDYMIUM SULPHATE

Di,(SO,),.6H,0
Di,(SO,),.8H,0

({3

143

DIDYMIUM POTASSIUM SULPHATE K,SO,.Di,(SO,),.2H,0.

(Marignac.)

100 gms. H,O dissolve 1.6 grams double salt at 18°,

ERBIUM SULPHATE Er,(SO,),.

SOLUBILITY IN WATER.

(Hoglund.)

100 gms. H,0 dissolve 43.0 gms. Er,(SO,), at o°.

100 gms. H,0 dissolve 23.0 gms. Er,(S0,),.8H,0 at 20°.

ERYTHRITE CH,0H(CHOH),CH,OH.

100 grams saturated solution in pyridine contain 250 gms. at 26°.
(Holty — J. Physic. Chem. 9, 764, ">s.)

ETHANE

t°.
o

-

5
10
2
20
25
30 o

000000

C.H,.

B.

.0987
.0803
.0656
-0550
-0472
.0410
.0362

O O0O0OO0O0OO0

o

SoLuBILITY IN WATER.
(Winkler — Ber. 34, 1421, 'o1.)

g. 7 te. 8.
.0982 ©0.0132 40 ©.0292
.0796 o0.0107 50 0.0246
.0048 ©0.0087 6o 0.0218
.054I ©0.0073 70 0.0195
.0462  0.0002 8 o0.0183
.0398 ©.0054 go o.o176
.0347 ©0.0049 100 0.0172

0O0O0O0O0OO

[e]

B

0271
.0216
-0175
0135
.0097
.0054
.0000

O0O00O0OO0CO

[¢]

['3

-0037
.0029
.0024
.0018
.00I3
.0007
.0000

B = Absorption coefficient, z.e., the volume of gas (reduced to o°
and 760 mm.) absorbed by 1 volume of the liquid when the pressure
of the gas itself without the tension of the liquid amounts to 760 mm.

B’ = Solubility, 7.e., the volume of gas (reduced to o° and 760 mm.)
which is absorbed by one volume of the liquid when the barometer

indicates 760 mm. pressure.

q = the weight of gas in grams which is taken up by 100 grams of
the pure solvent at the indicated temperature and a total pressure
(that is, the partial pressure of the gas plus the vapor pressure of the

liquid at the absorption temperature) of 760 mm.
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ETHER (C.H,),O.

REeciprocAL SoLuBILITY OF ETHER AND WATER.
(Klobbie — Z. physik. Chem. 24, 619, '97; Schuncke )—Ibid. 14, 334, "04; St. Tolloczko — Ibid. 20, 407,
.

Solubility of Ether in Water.  Solubility of Water in Ether.

Lower Layer — Aqueous. Upper Layer — Ethereal.
¢°. Gms. (C2Hj)20 per 100 Gms. Gms. H20 per 100 Gms.
Water. Solution. Ether. Solution.
o 13.12 11.6 1.01I 1.0
5 11.4 10.2 1.06 1.0§
10 9-5 8.7 1.12 1.12 (2.6, S.)
15 8.2 7.6 1.16 TN
20 6.95 6.5 1.20 1.20 (2.65, S.)
25 6.05 55 1.26 1.26
30 5.4 5.1 1.33 I.32
*40 4.7 48 1.52 1.50
*50 4.3 4.1 1.73 1.7
*60 3.8 307 1.83 1.8
*70 B3 B2 2.04 2.0
*8o 2.9 2.8 2.2§ 2.2

* Indicates determinations made by Synthetic Method, for which see page 9.
100 cc. H,0O dissolve 8.11 cc. ether at 22°; Vol. of solution 107.145 cc.,
Sp. Gr. 0.9853.
100 cc. ether dissolve 2.93 cc. H,O at 22°; Vol. of solution 103.282,
Sp. Gr. 0.7164. (Herz — Ber. 31, 2671, '98.)

For recent determinations of the density of ether, see Christomanos —
Z. anorg. Chem. 45, 136, 'o5.

SoLUBILITY OF ETHER IN AQUEOUS SorLuTioNs oF HYDROCHLORIC

Acrp.

(Schuncke — Z. physik. Chem. 14, 334, '04; in 38.52% HCI, Draper — Chem. News, 35, 87, 77.)

In 38.52 % HCL In 31.61 %, HCI. In 209 HCIL.

o cc. Ether - cc. Ether Gms. per 1 Gram HgO.‘ . crc Ether Gms. per 1 g. HgO.‘
SR San HCl.  (CHO. PSolyent, HCL  (CoHi:O.
-6 181 149 0.4622 1.387 67.2 0.253 0.5637

o 177.5 142 0.4622 1.308 58.3 0.253 0.4863
+6 172.3 131.5 0.4622 1.2075 5I.I 0.253 0.4231
15 163 121.7 (14°) ©0.4622 1.1075 40.5 0.253 ©0.3200
20 158 116.9 (20.8°) 0.4622 1.0005  33.1 ©.253 ©.2688
26 135 104.2 0.4622 ©0.9360 27.5 0.253 0.2221

In 12.58 9%, HCI. In 3.65 % HCIL.
° fcc. Etherper  Gms.per 1 Gram H0. c’c. Ether per  Gms.per 1 Gram H,O.

U 100 cc.Solvent. " HCIL. (C2Hs):0. 100 cc. Solvent. HCL. (CaHp)20.
—6 26.45 0.144 o0.2106 19.23 0.0308 ©0.1454

o 22.19 0.144 0.1748

+6 19.18 0.144 ©0.1503 14.31 0.0308 o.1070

15 15.61 0.144 ©0.12I0 11.83 0.0308 0.0868

20 13.76 0.144 ©0.1059 10.52 0.0308 o0.0769

26 12.70 0.144 ©.0970 90.24 <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>