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bon monoxide and chlorine are evolved. The pro- 
duction of carbon monoxide by an electrolytic method 
is unique, as it has heretofore not been obtained by 
electrolysis. 
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WHAT IS  AN ACID? 
INterms of the theory of electrolytic dissociation, 

an acid is any substance which yields the hydrogen 
ion in water solution, and a base any substance capa- 
ble of yielding the hydroxide ion under similar cir- 
cumstances. But Franklin has shown that this de- 
finition of a base is too narrow, and that a compre-
hensive definition should include substances capable 
of yielding the amide ion in ammonia solution. The 
question may, then, be legitimately asked, if bases 
may include substances that do not yield the hydrox- 
ide ion, may there not exist acids that do not yield 
the hydrogen ion 9 

I have recently been forced to the conclusion that 
the answer to this question is in the affirmative. The 
evidence, which I shall discuss more fully in another 
paper, consists in the following facts. Aluminium 
chloride is very soluble in liquid phosgene, COCl,, 
and several phosgenates of aluminium chloride have 
been described in the literature. I have shown that 
this solution conducts electricity and that the prod- 
ucts of electrolysis are carbon monoxide and chlo- 
rine. I have also shown that this solution reacts 
with metals, with metallic chlorides, oxides, sulfides 
and carbonates to form compounds, containing the 
metal as chloride, and aluminium chloride, with 
phosgene of crystallization, and that carbon mon-
oxide, carbon dioxide, carbon oxysulfide are split off. 

These observations become intelligible if we assume 
that the active substance in the solution is a phos-
genate of aluminium chloride, such as 2AIC13.COC1,, 
which may be compared with the behavior of 
2S0,.H20, or  with S03.H20 in water solution; it is 
customary to write H,S,O, or H,SO, to represent 
the condition of the hydrates of sulfur trioxide, and 
in an analogous manner we are led to write COAl,CI, 
to represent the condition of the phosgenate of 
aluminium chloride in phosgene solution. This com- 
pound, carbonyl di-chloraluminate, reacts with metals 
to produce salts of the type MIIA1,Cl,.xCOC12 (using 
a bivalent metal as example), with liberation of car-
bon monoxide, in precisely the same manner as sul- 
furic acid produces, with metals, salts of the type 
MIISO,.xH,O, with liberation of hydrogen. With 
metallic chlorides, carbonyl di-ohloraluminate reacts 
to produce salts of the same type, splitting off phos- 
gene, in precisely the same manner as sulfuric acid 

produces sulfates with the metallic oxides, splitting 
off water. The analogy may be carried on to the 
other reactions and to the electrolysis of the two 
solutions, and the conclusion becomes inevitable that 
these solutions have properties so precisely similar 
that we must classify them in the same group-in 
other words, carbonyl di-chloraluminate is an acid. 
But this acid contains no hydrogen; in its place, we 
have carbon monoxide. The metallic chlorides must 
be regarded as bases, and the chloride ion in these 
bases corresponds to the hydroxide ion among the 
aquo-bases, and to the amide ion among the ammono- 
bases. 

What, then, is an acid9 
First of all, an acid involves a solvent, and as f a r  

as we know' an  ionizing solvent-such as water, am-
monia, phosgene, to mention only those we have re- 
ferred to in this note. I n  the second place, an acid 
is a substance dissolved in the solvent, which is 
chemically combined with a portion of the solvent, 
as SO, is combined with water, as AlC1, is combined 
with phosgene, or as C,N, is combined with ammonia 
(cyanamide, H,CN2, or di-cyanimide, HN(CN),). 
Finally, solutions of these acids in their respective 
solvents give certain definite reactions-they conduct 
electricity and the solvent is decomposed in the 
process; metals displace the ion common to the acid 
and the related solvent (H, CO, etc.) forming salts; 
they react with bases derived from the related sol- 
vent to form salts, splitting off a molecule of the 
solvent ; etc. 

I n  short, an acid is the substance formed when an 
ionizing solvent unites chemically with a suitable com- 
pound and is capable of forming salts with metals 
and with bases derived from the same solvent. 
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MIOCENE MARINE VERTEBRATES IN KERN 
COUNTY, CALIFORNIA 

PROBABLYthe first vertebrate fossils collected in 
California were the teeth of sharks picked up by W. 
P. Blake, geologist of the Williamson contingent of 
the Pacific Railroad Survey, in 1853. 

The original location was given as "Depot Camp" 
on the south side of Poso Creek (called Pose Creek 
in the original reports; also called Ocoya Creek and 
spelled Ocoga on the map) "Lat. 305' 30' 27", Long. 
118" 53' 02°F Kern County, California. The speci- 
mens were described and illustrated by L. Agassi2.l 

' A m .  Journ. Sci. Arts, 1856, pp. 272-275; Pac. R. R. 
Reports, Vol. 5, 1857, pp. 313-316, plate 1, figs. 1-44; 
for a full account of the occurrence of the specimens see 
pp. 164-173. 


