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Discussion

It is strange to find that with FeCl; the molecular
weight increases with a diminution in the concen-
tration of the solute. Similar results were also no-
ticed by Kahlenberg and Lincoln.* The molecular
weight obtained for the compound FeCl;-POCI; is
344, while the calculated value is 316. The differ-
ence between the observed molecular weight (310)
and the calculated value (785.5) for the compound
2FeCl;-3POC]; is quite considerable. This may be
due to the dissociation of the complex.

2FeCl;-3POC]; T2 2(FeCl-POCL) + POCL (1)

This also explains the equality in conductivity of the
two complexes for a given concentration of ferric
chloride.

Table III indicates that the specific conductivity
of the complex FeCl;-POCl; is invariably higher
than the sum of the conductivities of the individual
components. This increase in the conductivity can
be explained by assuming the dissociation of the
complex as

FeCl3-POCl; = FeCli~ + POCL* 2

The studies described above indicate the forma-
tion of the two complexes 2FeCl;-3POCI; and FeCls--
POCl;. The existence of the compound 2FeCl;.-
POCI; reported in the literature, however, could
not be confirmed.
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An Aqueous Synthesis of Barium Titanate

By STEWARD S. FLASCHEN
RECEIVED JANUARY 12, 1955

High temperature calcination and reaction of ti-
tanium dioxide and barium as the oxide, nitrate,
carbonate or hydroxide, or as the mixed oxalates
are the usual bases for the preparation of barium
titanate (BaTiO;). In the method reported herein
crystalline barium titanate as well as various
titanate solid solutions are synthesized directly
from aqueous solution. This method is based
upon the precipitation of barium titanate upon
addition of a titanium ester to an aqueous solu-
tion of a soluble barium salt. Analogous to the
solution chemistry of the zirconates, vanadates
and chromates, a strongly alkaline environment is
found to be essential for the formation of the
“meta’’ salt. Precipitation from neutral and acid
solutions result in the formation of hydrated tita-
nium dioxide only.

In this method a dilute propyl alcohol solution
of a titanium ester such as tetrapropyltitanate or an
ester of a higher alcohol is added dropwise and with
vigorous stirring to a degassed water solution of ba-
rium hydroxide, pH 11 to 14. Reaction in a KOH
solution is used where a controlled pH is desirable.

NOTES
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No chemical or physical differences in the nature of
the product could be detected by reaction in the
presence of potassium ion or as a function of the pH
over this range. Sufficient excess of the ester is
added to result in a final 1:1 or greater molar ratio
of BaO to TiOs. A white, fine grained (1 to 5 u),
homogeneous phase readily precipitates on mixing
over the temperature range 20 to 100°. Reaction
above 80° yields a crystalline product directly. The
low temperature precipitate must be aged for from
one to two hours at the boiling point. The precipi-
tate is filtered and then washed with hot, degassed
distilled water to remove excess barium salt.

The X-ray diffraction pattern of the product is
identical to that characteristic of the tetragonal
modification of BaTiQ; as synthesized by means of
high temperature solid state reaction. This method
has also been used successfully for the introduction
of trace impurities and for the synthesis of homoge-
neous solid solutions in which partial substitution
has been made for the barium ion.

BEeLL TELEPHONE LABORATORIES, INC.
Murray Hirr, N. J.

Basicity of the Amide Bond!?

By A. R. GoLprars, A. MELE AND N, GUTSTEIN
RecrIvED JULY 6, 1955

During the course of an investigation of the ultra-
violet absorption spectra of amides and peptides it
was observed that these compounds showed a
marked lowering of the molar extinction coefficient
(¢) in concentrated sulfuric acid solutions. The
shape of the curves, ¢ vs. concentration of sulfuric
acid, suggested that we were measuring the proton
binding ability of the amide and peptide structures.
Cryoscopic measurements®4 in 1009, H.SO, have
indicated that amides and carboxylic acids bind
one proton. Hall® using potentiometric methods,
measured the acid dissociation constant for the
acetamidonium ion and found pK.® values of —0.5
in water and —1.65 in glacial acetic acid. More
recently Lemaire and Lucas’ determined the ther-
modynamic pK, values of a number of weak bases,
including acetamide, by use of an indicator method.
The value of pK. determined in the last instance
was about —0.04. We have made a study of a
series of acetamide derivatives, using a spectro-
photometric method, to determine the effect of
substituent on the nitrogen and of adjacent charge
on the basicity of the amide bond.

Experimental

Materials.—Acetic acid, acetamide, methyl- and dimethyl-
acetamide, glycinamide and acetylglycine were commer-
cially available materials which were purified by fractional
distillation or crystallization. The butylacetamides were
prepared by mixing acetic anhydride (2 moles) with the
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(8) pKa = —log K, Ky = (acetamide) (H+)/(acetamide H+).

(7) H. Lemaire and H. J. Lucas, TH1s JoUurNaAL, 78, 5168 (1951).



