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64021 Ammonium carbonate, staghorn salt, ghost salt 
 
 
Chemical composition : (NH4)2CO3  
 
Ammonia-smelling, shiny, columnar crystals, which gradually lose their shine when exposed to air and 
change into ammonium bicarbonate under NH3 evolution (ammonia smell!).  
Ammonium carbonate is soluble in 1-4 times the amount of water. It decomposes at 58° into water, carbon 
dioxide and ammonia. The common ammonium carbonate of the trade forms white, hard, soon yellowing, 
ammonia-like smelling, corrosive tasting, crystalline crusts and blocks which - protected from light and 
moisture - should be stored in well-sealing porcelain or glass containers.  
 
This substance used to be obtained from the dry heating of horn, hooves, claws, leather, etc. (hence the name 
deer horn salt). Today it is prepared by heating a mixture of ammonium sulfate and slurry chalk. It is also 
produced when carbon dioxide is introduced into ammonia water.  
 
Staghorn salt is often added to dough instead of yeast. During baking, it then decomposes into gases that 
loosen the dough. It is also used in the manufacture of rubber balls, in wool laundering, as a smelling salt for 
colds, as a mordant in dyeing, in fire extinguishers (for CO2 evolution), for separating cocoa components.  
 
Chemical / physical data  
 
CAS No.:   10361-29-2 
HS Number:   2836.99.17 
EINECS No.:   233-786-0 
Odor:    of ammonia 
Form:    solid 
Color:    white 
pH value:   9.4 (100 g/l water, 20°C) 
 
 
 
 
Excerpt from a circular letter to the mural restorers from the Federal Monuments Office, Chemical Laboratory, 
Vienna - 26.06.2002: 
 
Subject: Facade - and wall painting. 
   When using the ammonium carbonate method for "plaster reconversion": 
 Purchase and production of ammonium carbonate 
 
All lime-bound surfaces - especially outdoors - are strongly "plastered" by the SO2 pollution of the air and thus often 
very unstable. But this change (usually coupled with a strong darkening of the colors and additional sintered-in dirt) 
also occurs very frequently indoors. The extent (deep plaster contamination) can only be determined with specific 
laboratory analyses (this also determines, for example, the necessary exposure time of the ammonium carbonate 
treatment). Recent experience shows that analyses are often not considered necessary and that there are sometimes 
misconceptions about recipes and modes of action, which can only lead to inadequate results. 
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Intensive and in-depth plastering of wall paintings requires sufficient treatment with ammonium carbonate for plaster 
reconversion. (Ion exchange resins cannot work deep enough here because they rely on pure diffusion around the ion 
exchange grains, whereas in the ammonium carbonate method the reagent is carried with the liquid front into the 
painting layers and plaster to a corresponding depth). Chemically, pure ammonium carbonate must be used for the 
conversion (and not bicarbonate or ammonium carbamate). Only the carbonate form precipitates the gypsum into the 
poorly soluble lime on the spot and acts quantitatively. (The carbamate itself does not act at all for these purposes; 
however, it ultimately also evaporates as ammonia and carbon dioxide, and in this respect at least is not harmful.) The 
bicarbonate form, on the other hand, provides (from gypsum and lime alike) an initially moderately soluble compound 
which allows the calcium to migrate. This does result in displacements of the lime (including undesirable formation of 
gray haze). In addition, the conversion is not complete and depends on the proportions of bicarbonate and sulfate. The 
use of ammonium carbonate should thus be mandatory. 
 
Ammonium carbonate decomposes by ammonia evaporating first and there is an accumulation of ammonium 
bicarbonate during storage. The reagent ammonium carbonate is therefore not well definable in composition. Perhaps 
this is one reason why genuine ammonium carbonate no longer appears in the new Merck offering. The company does 
offer "ammonium carbonate", but this is a mixture of ammonium bicarbonate and ammonium carbamate. The latter is a 
half-intermediate stage to urea and is formed by splitting off water from ammonium carbonate and can be converted 
back into the latter by absorbing water (hydrolysis). However, this only occurs under heating / boiling; and when is it 
quantitatively converted? Even if ammonium carbamate is quantitatively hydrolyzed to ammonium carbonate, the 
"ammonium carbonate" offered by Merck is only a mixture of ammonium bicarbonate and ammonium carbonate 
(similar to the former name "Hirschhorn salt"). For our purposes unusable (also the present quantities of this pseudo 
"ammonium carbonate" of the company Merck with 50 kg bags are somewhat high for the practical handling). 
Ammoniumbicarbonat, das sich beim Lagern chemisch wenig ändert, nur bei nicht genügendem Verschluss durch 
Verdampfung schwindet, wird dagegen in 5 kg Plastik-Gebinden angeboten, das von der Menge und Dichtigkeit als 
sinnvoll zu erachten ist. Um Ammoniumbicarbonat das gewünschte Ammoniumcarbonat zu erzeugen, muss gewogenes 
Bicarbonat mit einer entsprechenden Menge konzentrierten Ammoniaks versetzt werden. Es ist dabei sicher nicht nötig 
ein 100%iges Ammoniumcarbonat zu erzeugen, das heißt man wird keinesfalls einen Überschuss an Ammoniak 
einsetzen, sondern ev. Bei 80-90% der errechneten Menge bleiben (damit sind auch Ungenauigkeiten beim Abwiegen 
oder Messen der Ammoniaklösung inbegriffen). Konzentrierten Ammoniak gibt es in verschiedenen Konzentrationen 
von 25%, 28% und 30%. Bezugsgröße 1 Liter-Flaschen. In den nachfolgenden Tabellen werden die berechneten 
Mengen (mit 25% und 30% Ammoniak) angegeben. 
 
When handling ammonia, never smell directly from the bottle or the solutions. Gas masks with ammonia filters (K-
filters) are appropriate, both when preparing the ammonium carbonate solution and during prolonged application of 
compresses. 
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Preparation of the ammonium carbonate solution starting from 1 kg ammonium bicarbonate 
 

Ammonium bicarbonate, 
presuspended 

25% NH3 solution in g (for 
weighing) 

25% NH3 solution in ml 
(for volume measurement) 

For only 80% 
transformation:: 

1 kg (in 4 l water) 860 g 946 ml appr. 700 g or 760 ml 
 

Ammonium bicarbonate, 
presuspended 

30% NH3 solution in g (for 
weighing) 

30% NH3 solution in ml 
(for volume measurement) 

80% transormation: 

1 kg (in 4 l Wasser) 768 g 853 ml Ca. 650 g oder 680 ml 
 
 
Preparation of the ammonium carbonate solution starting from 1 l ammonia (e.g. pack size) 
 

1 l Concentrated ammonia Ammonium bicarbonate 
presuspended in water in g 

For only 80% transformation:: 

25% 1057 g  (in 5 l water) Ca. 1270 g (in 6 l water) 
30% 1226 g (in 6 l water) Ca. 1500 g (in 7,5 l water) 

 
When preparing ammonium carbonate from ammonium bicarbonate, it is important that the bicarbonate to be used is 
suspended in water beforehand, preferably in warm water (approx. 4 liters of warmed water per 1 kg of ammonium 
bicarbonate). The suspension bubbles under CO2 release, therefore add ammonia quickly. With the addition of 
ammonia, the solution of ammonium carbonate is then fairly utilized. Ammonium carbonate is far more soluble than 
the bicarbonate. Finally, a complete solution should be obtained (If not quite obtained, then additions of another 10% 
hot water). Results in about 5 liters of solution per 1 kg of ammonium bicarbonate. The solution prepared in this way is 
thickened with cellulose. Always use gloves when coming into contact with the pulp solution. 
 
Stored residual staghorn salt or pseudo-"ammonium carbonate" may well be used up. Here, however, the addition of 
ammonia should be halved compared to the above table (the pseudo-"ammonium carbonate" should also be heated 
briefly in aqueous suspension beforehand). 
 
The solubility of ammonium carbonate has a strong temperature dependence (very cold water and cold walls are 
unfavorable and reduce the reaction rate enormously). If this is unavoidable (cold weather, etc.), it is absolutely 
necessary to work with somewhat more dilute solutions, as otherwise precipitation of the excess ammonium carbonate 
will occur anyway. The exposure time should be extended accordingly (e.g. 1 day). 
 
Problems such as the protection of copper pigments when using ammonium carbonate on the one hand, or the need to 
check the stability of the wall painting after prolonged exposure, or additional problems with dolomitic lime, or the 
need to strengthen or reconsolidate are not dealt with here. 
 
Health protection: When handling conc. ammonia itself, it is essential to use a gas mask (for this purpose, use the K 
filter, especially for ammonia). It is essential to use gloves when applying the pulp slurry (the gas mask is 
recommended here, especially when working for longer periods and in closed rooms). 
 


