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Studies in fluoride equilibria: I, Calcium boro-
fluoride: A. F. O. GERMANN and GILBERTA ToR-
BREY. Moissan, in his work with boron trifluoride,
passed the gas through a tube containing heated
caleium fluoride, presumably to free the gas from
any hydrogen fluoride that might contaminate it.
Caleium borofluoride, Ca(BF,), is described in the
literature, and it seemed reasonable to expect the
formation of a similar compound under the con-
ditions of Moissan’s work. To determine this,
weighed samples of caleium fluoride were heated
for several days at a temperature of 200° C. in
an atmosphere of pure boron trifluoride under a
pressure of 430 mm, Absorption took place slowly,
and until onme half molecule of the gas was
absorbed. Blanks were run to determine the
amount of absorption by the glass, ete., of the
reaction tube; this absorption was found to be
slight. The compound, 2Ca¥F..BF,, forms by di-
rect union of the constituent molecules under the
conditions outlined.

Chromatic emulsions: HARRY N, HorMErs and
Donarp H. CAMERON., A ‘‘solution’’ of ordinary
cellulose nitrate (11 per cent. nitrogen) may be
somewhat diluted with benzene and then emulsi-
fied with glycerol. A ereamy white emulsion of
drops of glycerol in the other liquid results. With
addition of enough benzene the indices of refrac-
tion of the two liquids may be made equal, thus
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securing a transparent emulsion. With the right
amount of benzene a very beautiful yellow emul-
sion which is a soft blue by transmitted light is
produced. The next step up in the ‘‘color chro-
matic seale’’ is a pink emulsion which transmits
green light. Next a lavendar emulsion is made
transmitting yellow light. With still more ben-
zene a blue-green emulsion is secured with a sun-
set red glow by transmitted light. The eolors are
explained by the great difference in dispersive
power of the two liquid phases, transparency
being fundamentally necessary to let the light
through.

Cellulose mitrate as an emulsifying agent:
Harry N, HoLMES and Do~ H. CAMERON, By the
use of cellulose nitrate as an emulsifying agent
emulsions of the ‘‘water-in-0il’’ {ype may be pre-
pared. Cellulose esters containing about 11 per
cent. nitrogen are most suitable, ¢‘Water-in-o0il’’
emulsions are far less stable than the more usual
‘‘oil-in-water’’ type, To prepare the former such
emulsifying agents as calcium and magnesium
soaps, lanolin, carbon and rosin have been used.
However, cellulose nitrate is far superior to these
agents in the stability of the emulsions produced
by its aid. For example, if water be shaken with
a suspension of cellulose nitrate in amyl acetate
(2 per cent. is suitable) a good white emulsion of
drops of water dispersed in amyl acetate is ob-
tained. Instead of amyl acetate any liquid that
peptizes (‘‘dissolves’’) the cellulose ester may
be used provided also the two liquids are im-
miseible. One of the important factors in the
formation of this emulsion is the formation of a
tangible film around each drop. With a very
large drop the film may be observed under suitable
conditions. It is probably formed by great ad-
sorption, to the point of coagulation of the cel-
lulose nitrate at the liquid interface.

A theory of the photographic latent image:
Harris D, HINELINE. The suggested theory con-
cerns itself with the latent image as distinet from
the photo-electric effect on the silver halide, and
as distinet from the print out image. A reaction
between the dissociation produects of the silver
halide and gelatine which will yield energy enough
to account for the energy discrepancy pointed out
by other workers, is suggested. In terms of this
theory the latent image then consists of a combina-
tion between the bromine and substituted am-
monia of the gelatine and the silver and amido
acid, the amido aeid compound being much more
easily reducible than the bromine compound of
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silver. This theory can account for the failure of
the reciprocity law, for the shape of the H and D
curve, for the phenomenon of reversal, and states
the distinction between the latent image and the
print-out image. The energy relationships are such
as to indicate the formation of a considerable pro-
portion of silver amido acid compound, which
then becomes the material affected by the de-
veloper.

The interaction of platinum hydrogen acid and
hydrogen peroxide: S. A. BraLEY and O, V.
SHAFFER. Following the work of Rudnick in 1917
a study of the preparation of H,PtCl, was made.
It was found that commercial 3 per cent. H,O,
acted only very slowly on ignited platinum black,
and on platinum sponge did not give H,PtCl, suit-
able for aceurate analytical work. By concen-
trating to about 30 per cent. and redistilling from
quartz to quartz H.,O, was prepared which would
give acid with a-KCl factor of .3045 and suitable
for accurate KCl determinations.

Is there a sharp transition point between the
gel and sol? EuGeNE C. BINGHAM. The viscom-
eter gives a satisfactory method for distinguish-
ing sharply between a liquid and a solid. Under
the influence of a small shearing stress a liquid
is continuously deformed, whereas a solid is not.
The fluidities of a 10 per cent. gelatine sol in
glycerol-water mixture of 1.175 sp. gr. caleulated
from the data of Arisz follow the equation

¢ ==0.000227 (t— 45.2)

very closely. This indicates that the fluidity would
reach the zero value when the temperature becomes
45.2° C. At this point the substance would be-
come a solid and there would appear to be a sharp
transition point between the two states.

The validity of the additive fluidity formula:
EuveeNE C. BINGEAM and DELBERT F. BrowN. It
is shown that in many mixtures of inert liquids
there is a contraction of liquid in mixing., If this
contraction is multiplied by a constant, which is
usually about 2,000, one obtains the amount by
which the observed fluidity differs from the value
calculated on the additive formula, It is evident
from the above that even in the case of so-called
inert liquids there is an adjustment of the free
volume, for which several equations have been pro-
posed. These give as good agreement as can be
expected with the data available.

The emulsion colloids as plastic substances:
Eveene C, BiNegaEAM and WiLiaM L, Hybpenw,
The fluidity-volume concentration curves of sus-
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pension colloids were found to be linear by Bing-
ham and Durham, and the zero of fluidity served
to demarcate between the viscous liquid and plastie
solid. Nitrocellulose solutions in acetone present
a new case, differing from all others studied up to
the present. The fluidity of even very dilute solu-
tions is mot a constant but a function of the
pressure. The solutions, therefore, act as plastic
solids even in very dilute solutions. It is found
to be convenient to measure the plasticity of such
solutions in the viscometer. This has heretofore
always been done on the plastometer.

The- properties of cutting fluids: EUGENE C.
BingEAM. In cutting metals, fluids are often
used, sometimes to lower the temperature, often
to lubricate the surfaces between the tool and the
chip. But whereas lubrication under the best
conditions is merely a.matter of viscosity, two
oils of the same viscosity may have the most ex-
traordinary difference in efficiency. The cutting
oil par excellence is lard oil and it derives its
superiority from its high adhesion. Mineral oils
may have their lubricating efficiency raised by
the addition of substances having high adhesion.

The diffusion of hydrogen through silica glass:
JouN B. FrreusoN and G. A. WiLniams. The
results of a redetermination of the rates at which
hydrogen will pass through silica glass at temperar
tures between 440° and 727° C., and at pressures
between 0.5 and 1 atmosphere are herein presented.
The fact that helium will pass through silica glass
at a much faster rate than does hydrogen has been
confirmed.

The atomic weight of nitrogen by the thermal
decomposition of silver trinitride: HArRoLD 8.
Booru. In this determination silver trinitride was
slowly decomposed by heat in a suitable all-glass
apparatus into silver and nitrogen, the evolved
nitrogen passed through phosphorus pentoxide to
absorb the traces of moisture retained in the
interstices of the silver trinitride, and the nitro-
gen adsorbed in a charcoal tube immersed in
liquid air. The method as planned involved no
corrections except for errors in the weights. Every
precaution was taken to insure the purity of the
materials and the accuracy of the method. The
average of fourteen determinations of the ratio
8N : Ag gave 14,007 for the atomic weight of
nitrogen.

Studies in adsorption from solution: W. A.
Parrick and D. C. JoNes., A study of adsorption
in the capillaries of silica gelatine of a large num-
ber of two component systems has been partially
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completed. A range of liquids from water up to
the high petroleums has been investigated. The
results have been examined in the light of exist-
ing theories. Qualitatively they appear in agree-
ment with the Gibbs relation, those substances be-
ing adsorbed that lower the interfacial tension.
Qualitatively they can not be represented at all
by the Freundlich equation. A theory is advanced
that solubility and the effects of the enormous
curved surfaces present in the capillary pores are
the determining factor.

Summary of study of system ammonia-water:
W. A. PatricK and B. S. NEUHAUSEN. (1) A
static method has been developed for measuring
the partial pressure of a component which is rela-
tively very small compared to the partial pressure
of the second component. (2) This method has
been used to determine the partial pressures of
water and ammonia of concentrated ammonia solu-
tions at 0° C., 20° C. and 40° C., at partial
pressures of ammonia varying from 1,000 to 4,000
mm. The partial pressures of the ammonia were
measured to within 4 to 2 millimeters; and those
of the water to 0.08 millimeter. (3) The solu-
bility of ammonia in water was determined at 0°
C., 20° C., and 40° C., at pressures from 750 to
3,600 mm. The densities of these solutions were
also determined. (4) A theory of the nature of
solution of gases in liquids first advanced by
Graham has been amplified, and solutions of va-
rious gases in liquids classified on the basis of some
of the physical and chemical properties of the
gas. (5) The formula

P61
V=K (——-)—
Po / n

has been found to represent well the solubility
of ammonia in water at varied temperatures and
pressures, In this formula 7 is the volume occu-
pied by the liquefied gas dissolved per gram of
water; p is the vapor tension and 6 the surface
tension of the liquefied gas at the temperature
while p is the equilibrium gas pressure. The con-
stant % for ammonia has the value 0.49 and 1/n
has the value 0.69.

Heat of wetting of silica gelatine: W. A, PAT-
RICK and R. C. GRiMmM. The amount of heat liber-
ated when silica gelatine is wetted by a number
of liquids has been accurately measured in an
adiabatic calorimeter. The results have been ex-
amined from the standpoint of the surface ener-
gies involved. On the assumption that silica gela-
tine presents a surface that is essentially water,
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all of the experimental results were capable of
being brought into agreement with the idea that
the heat of wetting is essentially a manifestation
of changes of surface energy. The heat of wetting
of water between 0° and 4° was found to be
positive and greater than that at 20°,

Adsorption. by precipitates, IV. Acclimatiza-
tion: HARRY B. WEISER. The amount of electro-
lyte required to coagulate a colloid is influenced
by the rate of addition. Since the quantity of
electrolyte that will cause complete coagulation
when the addition is rapid will not cause complete
coagulation when the addition is slow, the colloid
is said to become acclimatized and the phenom-
enon is called ‘‘acclimatization.’’ This term is
a misnomer. The dropwise addition of an electro-
lyte throughout a prolonged period is accompanied
by fraectional precipitation of the colloid. The ex-
cess electrolyte required to precipitate a colloid
by the slow process is due to removal of preeipi-
tating ions by adsorption of the neutral particles
during fractional precipitation. The factors which
determine the excess electrolyte required for a
given slow rate of addition are: (1) the extent
to which the colloid undergoes fractional precipi-.
tation; (2) the adsorbing power of the precipi-
tated colloid; and (3) the adsorbability of the
precipitating ion.

The owmidation and luminescence of phosphorus.
III. The catalytic action of wapors: HARRY B.
WEISER and ALLEN GARRISON. Phosphorus tri-
oxide is an intermediate product in the complete
oxidation of phosphorus. The luminescence of
phosphorus is due to the oxidation of this lower
oxide., Certain vapors inhibit the oxidation of
phosphorus and others accelerate the oxidation.
Such substances are designated as catalysts, but
they are not catalysts in the ordinary sense in
which this term is used. The vapors are condensed
or adsorbed on the charged or uncharged oxidation
products of phosphorus (P,0, and P,0;). If the
vapors react with phosphorus trioxide they increase
the rate of oxidation. If they are inert, they
prevent further oxidation of phosphorus trioxide
and also form a cloud near the surface of the
phosphorus. This cloud approaches nearer and
nearer the surface as the oxidation becomes less
energetic and in certain cases may form a pro-
tecting film that stops the oxidation entirely.

Critical solution temperatures as criteria of liquid
purity: D. C. JoNEs. (By title.)
CHARLES L. PARSONS,
Secretary



