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64700   Spirit of Ammonia 24.9 % 
Chemical composition : NH3 or NH4OH  
CAS No. : 1336-21-6 
REACH Reg. No. : 01-2119488876-14 
Appearance : clear, colorless liquid 
 
 
At room temperature, pure NH3 is an unpleasant, pungent-smelling, colorless gas which, when inhaled with air, causes 
reflex vasoconstriction and an increase in blood pressure. Breathing stops for a moment, after which the breaths 
become deeper. At 0° and 760 mm pressure, 1 l of NH3 weighs only 0.771 g, so it is only about half as heavy as air.  
 
Although NH3 contains 3 H atoms, it is very difficult to ignite. If, for example, it is passed through the air control 
sleeve of a burning Bunsen burner ammonia gas, NH3 burns (the flame becomes larger and clearly yellow). However, 
if the gas supply is shut off, the NH3 will not continue to burn. In pure oxygen gas, NH3 is easier to burn, also an 
ammonia-air mixture with 19-25% NH3 can occasionally explode after ignition with a hot flame. If ammonia gas is 
cooled to about -40° by a mixture of ice and crystallized calcium chloride, it turns into a colorless, easily movable 
liquid of liter weight 0.677 kg, which at -33.4°  
(under normal atmospheric pressure).  
 
Similar to distilled water, the liquefied, pure NH3 is hardly able to conduct electric current, but if salts are dissolved in 
it, the conductivity is considerably increased as a result of electrolytic dissociation. Many organic substances, but also 
inorganic bromides, chlorides, nitrates, nitrites, etc. dissolve well in liquid NH3. 
 
Solutions of NH3 in water are called ammonia water or ammonia solution. NH3 is partly dissolved in water as a gas, 
partly combined with H2O to form NH4OH, which decomposes into NH4 and OH ions, which is why ammonia water 
always reacts alkaline. If ammonia is heated to 100° in an open vessel for a long time, all NH3 finally escapes as a gas 
into the air and pure water remains. When caustic soda is heated, on the other hand, the water evaporates and solid 
caustic soda remains. This is why NH3 is called a "volatile base" as opposed to the non-volatile NaOH and KOH, 
which are "fixed" alkalis.  
 
Strong ammonia waters have a corrosive effect on the skin similar to KOH or NaOH, but the corrosivity is much 
weaker. NH3 rapidly penetrates the skin from the ammonia solution and can cause burning pain, redness, blistering, 
and peeling of the skin. Drunk ammonia spirit causes severe pain, gastric catarrh, bloody vomiting, lung and voice 
damage, often fatal. Ammonia is also a potent eye poison. It must be flushed out of the eye immediately after an 
accident with plenty of pure water.  
 
Inhalation of large amounts of ammonia gas can be fatal to humans and animals.  
 
NH3 can be recognized by its unpleasant odor, by the bluing of red litmus paper and by the formation of white smoke 
(NH4Cl, sal ammonia) when a drop of hydrochloric acid is brought close to the glass rod. In aqueous solution, NH3 
gives a characteristic deep blue coloration of cupritetramine sulfate, [Cu(NH3)4]SO4-1H2O, when copper vitriol 
solution is added. With Neßler's reagent, even very dilute ammonia solutions give a strong orange to reddish-brown 
turbidity due to an oxymercury ammonium iodide, OHg2-NH2J. 
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Occurrence 
 
NH3 is formed in nature by decay of nitrogenous plant and animal substances (mainly proteins). It is also released into 
the soil and into the air. Ammonium chloride (NH4Cl) and ammonium sulfate (NH4)2SO4 have been found in volcanic 
eruptions. Much more common than free NH3 are addition and substitution compounds of it, e.g. ammonium 
compounds, amides, imides, nitriles, etc.  
 
Preparation 
 
In the laboratory, small amounts of NH3 are obtained by heating ammonia solution. If ammonia water of spec. weight 
0.91 is previously saturated with chlorcalcium, almost dry NH3 free of water vapor escapes on heating. This is also 
produced when a mixture of ammonia and quicklime is heated. 
In the past, NH3 was also obtained by dry distillation of animal waste (bones, horns).  
In large-scale industry, large quantities of NH3 are obtained during the production of illuminating gas, whereby the raw 
gas escaping from the dry distillation of hard coal is passed through water, which easily dissolves and retains NH3.  
 
Historical 
 
Ammonia and ammonium salts (especially ammonium chloride) were already known to the ancient Egyptians and 
Arabs. The name ammonium or ammonia may go back to the Egyptian sun god Ra Ammon.  
 
In 1716, J. Kunkel mentioned for the first time the formation of ammonia during fermentation processes. S. Hales 
produced NH3 as early as 1727 by heating a mixture of lime and ammonium chloride. The chemical composition of 
NH3 was determined by Scheele (1774), Berthollet (1785) and Davy (1800).  
 
 
Product specification 
 
 

Test characteristics Specification 
Content 24 – 24,99 % 
Density (20°C) 0,907 – 0,910 g/cm3 

 
 
Other typical analytical values: 
 
Iron (Fe): 1 ppm 
Chloride (Cl): 20 ppm 
Residue on ignition: 3 ppm 


