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LII .  On the PercMorate of the Oxide of ~thule, or Perchlorie 
t]FZher. B 9 CLAItK HARE, and MARTIN H .  Bo¥~ '~. 

T H E  energetic properties of perchioric acid, and its stabi- 
lity, compared with the other compounds of chlorine with 

oxygen, led us to the belief that this acid might be combined 
with the substance which performs the part of a base in that 
class of  organic salts which are generally designated by the 
name of  arthers, and for which Berzelius, in consequence of  
his theoretical views, has adopted the name of oxide of a~thule. 
For  this purpose, a concentrated solution of perchlorate and 
sulphovinate of barytes, in equivalent proportions, was sub- 
jected to distillation. The  sulphovinate of barytes may be 
considered as a double sulphate of barytes and the oxide of 
mthule; and we anticipated that, when heat was applied, a 
double decomposition would tak e place between the latter and 
the perchlorate of barytes. So long as the salts remained in 
solution no reaction occurred; but as soon as they became" 
solid, in consequence of the distillation of the water, a reci- 

rocal decomposition ensued, and a sweet eethereal liquid di- P . . . .  . 

stdled into tile reeetver. Thzs liquid is the Terchlorate of the 
oxide of ~ethule. 

As this substance is extremely explosive, in order to pre- 
pare it with safety it is necessary to operate on small quan- 
tities. W e  have employed from seventy to ninety grains of 
crystallized su]phovinate of barytes, with an equivalent pro- 
portion of perchlorate ofbarytes  "I'; but we would recommend, 
especially on the first performance of the experiment, the 
employment of  considerably smaller quantities. Th e  salts 
should be intimately mixed in a mortar, and placed in a small 
retort  attached to a refrigerator containing ice, and a receiver 
similarly cooled. T h e  retort  is to be heated in an oil-bath, 
in which a thermometer is suspended, so as to indicate the 
temperature. A wooden screen, furnished with openings co- 
vered with thick plate-glass at such intervals as to afford a full 
view of  the different parts of the apparatus, should be erected 
in front of it, and strings passed round the screen and at- 

* From tile Transactions of the American Philosophical Society, vol. viii.; 
having been read before the Society, December 4th, 1840. 

"1" The amount of barytes in the perchlorate should be ascertained by an 
experiment, as it retains water with great tenacity. It may be worth while 
to mention, that the perehlorate of potassa cannot be substituted for the 
perehlorate of barytes, since the sulphovinate is decomposed without acting 
on it. We were equally unsuccessful in an attempt to procure the ~ether 
by the distillation of perchlorate of barytes and concentrated sulphovinie 
acid. 
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tached to a bar traversing on a pivot, and supporting an 
Argand spirit-lamp, by which heat is communicated to the 
oil-bath, so as to enable the flame of the lamp to be removed 
from or applied to the apparatus, according to the indications 
of the thermometer, without exposing the person of the ope- 
rator. After the heat has reached 912 ° Fahr., below which 
the salts employed do not react on each other, it should be 
raised very gradually, and the distillation finished below 3¢0 ° 
Fahr. Under these circumstances but little danger is to be 
apprehended from the retort; but the rather in the receiver 
must be treated with the greatest caution, since it has ex- 
ploded in our hands in attempting to remove it with a pipette 
from the stratum of water which covers it. This water, there- 
fore, should be removed by the cautious use of strips of blot- 
ting-paper, moistened at the end, and introduced into the tube 
employed as a receiver. 

To avoid the danger attendant on the management of the 
rather in its pure state, it may be received in strong alcohol, 
since it is not explosive when dissolved in alcohol. If  the ex- 
periment be 4oerformed with seventy grains of sulphate of 
barytes, from one to two drachms of absolute alcohol will be 
found sufficient for this purpose. By the addition of an equal 
volume of water, the a~ther may subsequently be separated 
from the solution in small quantities for the purpose of ex- 
amination ; but in this case a loss of tether is sustained by 
the decomposing influence of the water employed. 

The perchlorate of a~thule obtained in this way is a trans- 
parent, colourless liquid, possessing a peculiar, though agree- 
able smell, and a very sweet taste,-which, on subsiding, leaves 
a biting impression on the tongue resembling that of the oil of 
cinnamon. It is heavier tban water, through which it rapidly 
sinks. It explodes by ignition, friction, or percussion, and 
sometimes without any assignable cause. Its explosive pro- 
pel'ties may be shown, with but little danger, by pouring a 
small portion of the alcoholic solution into a small porcelain 
capsule, and adding an equal volume of water. The eether 
will collect in a drop at the bottom, and may be subsequently 
separated by pouring off the greater part of the water, and 
throwing the rest on~a moistened filter, supported by a wire. 
After the water has drained off, the drop of rather remaining 
at the bottom of the filter may be exploded either by approach- 
ing it to an ignited body, or by the blow of a hammer. W e  
are induced to believe, that in explosive violence it is not sur- 
passed by any substance known in chemistry. By the ex. 
plosion of the smallest drop, an open porcelain plate will be 
broken into fragments, and by that of a larger quantity, be 
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37~ Prof. PowelI's Note on the Theory of  Light. 

reduced to powder. In consequence of the force with which 
it projects the minute fragments of any containing vessel ill 
which it explodes, it is necessary that the operator should 
wear gloves, and a dose mask, furnished with thick glass 
plates at the apertures for the eyes, and perform his manipu- 
lations with the intervention of a moveable wooden screen % 

In common with other mthers, the perchlorate of ~ethule is 
insoluble in water, but soluble in alcohol ; and its solution in 
the latter, when sufficiently dilute, burns entirely away with- 
out explosion. It may be kept for a length of time unchanged 
even when in contact with water: but the addition of this 
fluid, when employed to precipitate it from its alcoholic solu- 
tion, causes it partially to be decomposed. Potassa, dissolved 
in alcohol, and added to the alcoholic solution, produces im- 
mediately an abundant precipitate of the perchlorate of that 
base; and, when added in sufficient quantity, decomposes the 
aether entirely. I t  would appear, therefore, impracticable to 
form either perchlorovinates or perehlorovinie acid. 

W e  have subjected the perchlorate ofaethule to the heat of 
boiling water with explosion or ebullition. 

I t  may be observed, that this is the first aether formed by 
the combination of an inorganic acid containing more than 
three atoms of oxygen with the oxide of mthule, and that the 
chlorine and oxygen in the whole compound are just suf- 
ficient to form chlorohydric acid, water, and carbonic oxide 
with the hydrogen and carbon. 

The existence of a compound of the oxide of aethule with 
an acid containing seven atoms of oxygen, led us to attempt to 
combine, by the same metimd, this base with nitric acid. 
For  this purpose we subjected a mixture of sulphovinate 
and nitrate of barytes to the same treatment as described 
above ; but the reaction, even when conducted with the great- 
est possible care, is destructive, hyponitrous aether and gaseous 
matters being the princilJal products obtained. Nor were we 
more successtul in our attempts to procure a sulphurous or 
hyposulphurie rather by the same process. 

L I l I .  Note on the Theory of  Light. B 3 Professor POWELL'I'. 

I N my recently published work ~ On the Undulatory Theory 
as applied to the Dispersion of Light, '  &c., I have given 

abstracts of the various in.vestigations related to the main sub- 

* Having suffered severely, on several occasions, from the unexpected ex- 
plosion of this substance, we would earnestly recommend the operator not 
to neglect the precautions mentioned above. 

t Communicated by the Author. 
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