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doubt, has assisted in giving currency to the notion that hydro
gen is a metal. Except for it, perhaps the crudity, hydrogenium, 
would not have been inflicted upon us. Of course it has occupied 
a. conspicuous place in chemical literature ; scoresof papers,. and 
at least two books, have been printed about it. The name am
monium amalgam expresses the supposed constitution of the 
substance ; the radical ammonium is represented as dissolved in 
or united with mercury. The ammonium is, moreover, conceded 
to be a solid or a liquid, and to have a truly metallic character. 
Thus the latest and best authorities present the case. It is de 
scribed, in nearly all treatises on chemistry, as if its constitution 
was as certainly ascertained as that of common salt. There have 
been from the beginning, however, those who doubted the pre
vailing ideas, and some (see Daniel's "Chemical Philosophy," 
p. 520, and Dr. Wetherill on Ammonium Amalgam, in Si!!t
man'sJour1Zal, vol. x., p. r6o) boldly objected to them, but 
the reasons they alleged had not sufficient weight. Ammonium 
amalgam has always been a pet with chemists ; it has always 
been ready for the service of one theory or another. The am
monium theory, the radical theory, the nitrogen and hydrogenium 
theories, have each in their turn been of too much importance to 
permit any of their props to be withdrawn. 

The author considers the so-called ammonium amalgam to be 
a mechanical or physical mixture of liquid mercury with the 
gases ammonia and hydrogen, and that its semi-solid consistence 
is due to the mixture having the nature of a froth. When 
sodium-amalgam is brought into a solution of sal-ammoniac (the 
ordinary method of preparing ammonium amalgam) the chlorine 
combines with the sodium, and the residue (NH 3 +H) of the sal
ammoniac is set free all over the surface of the mercury. The 
partrcles of the mixed gases adhere to the mercury, and by reason 
of the movement bringing to the surface fresh mercury, they 
become enfilmed and carried inward, until the mixture becomes 
a homogeneous froth. The principal consideratioas by which 
this view of the constitution of ammonium amalgam has been 
reached, are as follows:-

I. The volume of ammonium amalgam is inexplicable in 
any other way;· it is utterly inconsistent with the well-established 
laws of combinations by volume. There is no case of a liquid 
or solid chemical compound, or amalgam, which has any analogy 
to it. · 

2. Mercury has a mirror-like surface, while ammonium 
amalgam has comparatively a whiter and more dead surface; it 
approaches in appearance to matt silver. Such changes are 
characteristic of froths. 

3· If ammonium amalgam be subjected to varying pressure, 
its volume changes apparently in accordance with Mariutte's law 
of gaseous volume. To illustrate this important fact, a glass tube 
one-third inch in diameter, twenty inches long, and fitted with a 
plunger, was employed. Mercury containing a little sodium was 
poured into the tube to one-third of an inch in depth, and upon 
this was poured a strong solution of chloride of ammonium, occu
pying about two inches in length of the tube. The ammonium 
amalgam was completely formed in a few minutes, and occupied 
several inches of the tube. On adjusting and depressing the 
plunger, the volume of the amalgam progressively diminished till 
it closely approached the original volume of the amalgam. Also 
it was notable that the amalgam progressively gained fluidity 
and the mirror surface, till at the greatest pressure it appeared 
like mercmy. On withdrawing the pressure the original volume 
and appearance of the compound were resumed, and on reducing 
the pressure below that of the air, the amalgam still expanded, 
until it rose above the surface of the liquid in the tube. If the 
great pressure be maintained, more ammonium amalgam will be 
formed, the mass expanding progressively, apparently in accord
ance with the fact that the absorption or adhesion of gases to 
liquids is favoured by pressure. By means of the simple appa
ratus used a pressure of ten atmospheres, or a good vacuum, is 
easily and ;1t o;mce attainable, and the experiments with it are very 
striking. 

The so-called ammonium amalgam is therefore not an amalgam 
at all; ammonium is not proved to be a metal, and if it be admit
ted that the monatomic radical really exists in ammonium amal
gam, it is neither a solid nor a liquid, but a gas. 

The considerations regarding ammonium amalgam are evidently 
equally applicable to Loew's hydrogenium both are 
only metallic froths. The expansron of pallaclmm observed by 
·Graham, on its absorption of hydrogen, is probably analogous to 
_the case in question. In both cases the gases concerned are con
densed by reason of their attraction to the metal; and if the 

molecules of palladium were made free to move, as those of 
mercury, it is probable that Graham's hydrogenium alloy would 
become a palhdic froth, more remarkable than the corresponding 
mercuric froth. Many have erroneously supposed that hydrogen 
was e<mspicuous in its capability of being absorbed by metals, 
and thus have more readily been infused with the hydrogeninm 
theory. Oxygen has an eminence over hydrogen in that property, 
and yet no one has a theory of oxygenium. Iron absorbs car
bonic oxide, but no one is bold enough to suggest that carbonic 
oxide is a metal. 
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