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XXV. On Bthogen and Bthonides. By WILLIAM H. 
BALMA J N .  

Read December 6, 1842. 

AT the commencement o f  the present year I made some 
experiments, with the hope of obtaining compounds of 

boron end silicon with nitrogen; and was successful so far as 
to obtain compoiinds consisting of boron and nitrogen toge- 
ther with certain metals, which are possessed of some very 
remarkable properties. The results of these experiments, 
with some remarks upon their bearing upon the science of 
chemistry, and a few facts proving the existence of analogous 
compounds of silicon and nitrogen, were published in the 
Phil. Mag. for October, 1842. Since that time I have suc- 
ceeded in isolating the compound of nitrogen and boron, and 
‘have given it the name of Bthogen, from ai’8ov and ydvopaL, 
because it produces, by uniting with the metals, coinpounds 
which glow with a peculiarly beautiful phosphorescent light 
when heated before the blowpipe in the oxidizing flame. And 
1 think its comporinds may with propriety be named B t h o -  
nides. 

Preprat ion of Bthogen.-Heat to redness seven parts of 
finely powdered an hydrous boracic acid with nine parts of 
melon, in a crucible lined with charcoal ; and immediately the 
crucihle is suEciently cool to admit of being handled, rapidly 
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150 Mr. IV. H. Balmaiii on Zthogea and Xthonides. 
transfer the light coherent powder which will be found in the 
interior, to a perfectly dry well-stoppered bottle. 

Properties.-A white powder, light as prepared magnesia, 
infusible, and fixed at a white heat. Heated before the blow- 
pipe it biirns rapidly, giving the flame a green colour, but 
without phosphorescing. Exposed to air for a few seconds 
and then heated in a tube, it yields a palpable quantity of 
ammonia. Heated with hydrate of potass, it yields ammonia 
abundantly. I t  is not altered by hydrogen at a low red heat, 
nor by chlorine at ordinary temperatures, nor by the yapour 
of iodine; and it is insoluble in water, but communicates to 
it an alkaline reaction. It is decomposed with effervescence 
by nitric and sulphuric acids, and there remains after evapo- 
ration boracic acid. I t  deflagrates with chlorate of potass and 
with nitre. Heated to redness with potassium and zinc it 
yields zethonides of those metals. 

Bthonide of Potassium. Preparation.-Take seven parts of 
finely powdered boracic acid and twenty parts of cyanide of 
potassium, free from water, and, as far as possible, from cya- 
nate of potass and iron; and having lined a Hessian crucible 
with a paste of powdered charcoal and gum, and heated it 
until all water has passed away, place the mixture in the cru- 
cible, cover it by inverting and luting a smaller crucible over 
it, and heat it to whiteness for an hour: it is advisable to use 
a crucible as a cover, that there niay be sufficient room for 
spurious sublimation, and the rent-hole should be bored in 
the bottom of this crucible and not in the luting at the side; 
and further to avoid the penetration of oxygen to the mate- 
rials, it is well to line the upper in like manner with the 
lower ; or, by heating together potassium and aethogen avoid- 
i n g  an excess of potassium, and heating the result with nitric 
acid to free it from excess of ixthogen. 

Properties.-A light white solid, infusible and insoluble 
even when heated in water, in solution of potass, hydrochloric 
acid, sulphuric acid (strong and diluted), nitric acid, and so- 
lution of chlorine; it is not altered upoil exposure to air, nor 
does it affect the most delicate turmeric paper when placed 
upon it in a moist state. Heated with hydrate of potass or 
soda, it yields ammonia abundantly. In the deoxidizing flame 
of the blowpipe it is not altered, nor does it communicate any 
colour to the flame: but in the oxidizing flame it gives a 
strong green coloui-, and gradually fuses, yielding a perfect 
bead which is transparent, hot and cold ; and when placed with 
a drop of water upon test papers, turned turmeric brown and 
red litmus blue. When the outside A ame impinges upon a large 
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surface of the substance in powder, as when a glass tube soiled 
with it is held at the extreme point of the flame, it presents a 
beautiful green phosphorescence, owing no doubt to the for- 
mation of boracic acid at the surface, and if it be removed to 
the inner flame, the centre will incandesce, while the outer 
edges, where it meets with the oxygen of the air, will still 
yield the beautiful elegant green. When thrown upon fused 
chlorate of potass it deflagrates with a soft green light, and it 
will also deflagrace with nitrate of potass. I t  is not altered 
by being gently heated with potassium or sodium, nor when 
heated before the blowpipe on charcoal with lead, zinc, &c. 
Chlorine has no action upon it at a low red heat, and iodine, 
sulphur and corrosive sublimate may be sublimed from it 
without decomposing it. I t  is not decomposed by hydrogen 
at a red heat, but below that temperature is decomposed with 
the evolution of ammonia by the vapour of water, or by any 
substance which will yield water, as hydrate of potass, hydrate 
of lime, common clay, hydrated phosphoric acid and the rhom- 
bic phosphate of soda. I t  is not decomposed by hydrochloric 
acid at a low red heat, and I thinkit is not altered by hydro- 
fluoric acid, for a small portion of it was mixed with a large 
quantity of fluorspar, with more than sufficient sulphuric acid 
to make it all into hydrofluoric acid, and heated as long as 
fumes passed 06 when, after the sulphate of lime had been 
washed away with dilute nitric acid, it still yielded ammonia 
with hydrate of lime. 

LEthonide of Zinc. Preparation.-Heat together, to white- 
ness, in a lined crucible, one part of anhydrous boracic acid 
and two and a half parts of cyanide of zinc-or heat finely 
crranulated zinc with setliogen to the temperatiire at  which 
zinc sublimes, and wash the result with nitric acid. 

Properties.-A white solid resembling. the last, gives am- 
monia abundantly when heated with a mixture of hydrate of 
lime a r d  carbonate of potass, and is insoluble (with or without 
heat) in water, sulphuric acid, hydrochloric acid, nitric acid, 
solution of potass and ammonia. It is not decomposed by 
chlorine or hydrogen at a fuZZ r-ed heat, nor by corrosive sub- 
limate, nor by potassium or sodium. Before the blowpipe it 
is infusible, but in the oxidizing flame communicates a green 
colour, and when at the outer edge emits a very brilliant 
bluish phosphorescence, which appearance it also produces 
when simply dropped into the flame of aspirit-lamp. Thrown 
on fused chlorate of potass, it deflagrates with a faint blue 
light. 

Bthonide  of lead may be obtained by heating chloride 
of lead with aethonide of zinc, or by heating boracic acid with 
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152 Mr. Chatterley on Saline Munures 
cyanide of lead, or by heating together lend and Ethogen. 
I t  phosphoresces with a green light. 

Ethon ide  of' silver may be obtained by heating together 
chloride of silver and aethonide of zinc, or by heating together 
aethogen and silver. I t  is n light white solid, aiid is not acted 
upon by any of the re-agents with which it was tried, not even 
by chlorine or hydrogen at a full red heat. This compound 
phosphoresces with a peculiarly fine green light. 

I believe I have obtained ethonides of several other metals 
by heating their chlorides with Ethonide of zinc, but the 
quantities operated upon were too small to give certain re- 
s 11 1 t s. 

I am bound to apologize for sending in my results without 
an analysis, but the means of doing otherwise are not in  my 
power, and 1 am in hopes that Dr. Kane will oblige us with 
more valuable data than I could furnish. 

Liverpool, Nov. 28. 
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