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Earlier initiatives to improve acidic forest soils with combinations of lignite or brown coal 
ashes containing calcium or magnesium hydroxide with gypsum (calcium sulfate) or kieserite 
(magnesium sulfate) were not always successfully discussed in the past. The reason for 
reservation may be, that some people and even experts resist against the recycling of coal 
ashes in forest ecosystems. They fear environmental pollution. On the other hand, qualities 
and quantities of ashes and gypsum can be well selected and adjusted. They show positive 
effects on plants and soils. The concentrations of heavy metal ions in lignite ashes are 
generally low, mostly lower than in wood ashes. In addition, the positive effect of ashes and 
gypsum in acidic clay and loamy soils is well established. Lignite ashes and gypsum contain a lot 
of minerals important for revitalization of forest soils, for plant grow and even for human health. 
They are rich on sulfur in the sulfate SO4

2– -form. Sulfur is needed by the vegetation as well in forests 
as in agriculture, for canola crops, for example. 
Soil acidification and forest decline were not stopped. Global acidification may led to a loss 
of mineral cations like Ca2+ and Mg2+ and trace elements like selenium, zinc, molybdenum in soils. 
These minerals are needed for human health and for protection from cancer and other diseases. The 

mobilization of toxic   Al3+-Ions in soils by nitric acid HNO3 leading to aluminum toxicity is an 

increasing new problem, because of the global need of nitrogen for protein in food. In this 
context the inert air nitrogen N2 pool is mobilized by the Haber-Bosch- Synthesis of ammonia:  

N2 + 3 H2  2 NH3. Ammonia is oxidized to nitric acid:  NH3 + 2 O2  HNO3+ H2O. 

It is advantageous or necessary by many reasons to eliminate soil acidity and aluminum 
toxicity in soils including forest situations. The problems with the acidification of the 
ecosphere, waters and oceans by nitric acid must be solved globally. It should be 
emphasized that nitric acid is a strong acid, which has completely different effects than 
carbon dioxide CO2 or carbonic acid H2CO3 on waters, in the oceans or in soils. Though the 
global emissions of ammonia NH3 with 136 x 10 6 t/year are lower than the CO2 emissions 
with 34 000 x 10 6

 t/year, the dissociation of nitric acid HNO3  H+ + NO3
–  yields in a higher 

production and higher concentration of free  H+-Ions (protons). Therefore, it should be given 
more attention to the global emissions of ammonia NH3. In the future the climate conditions 
should be improved by promoting photosynthesis in land ecosystems by ameliorating the 
soils including subsoil.  
Since limestone CaCO3 is hardly soluble in water and cannot penetrate acid soils,  mixtures of Ca(OH)2  

in ashes or slaked lime and CaSO4 (gypsum) are proposed  as a mobile form of liming. It is appropriate 

to eliminate soil acidity effectively, keeping the pH value nearly constant, due to the combination of 

the following two simple model reactions: 

1. Decrease of the pH value (exchange of H+-Ions by Ca2+ - Ions) 

2 R–H+ + Ca2+ + SO4
2– 
 (R–)2 Ca2+ + 2 H+ + SO4

2–   

2.  Increase of the pH value (neutralization of acid): 

  2 H+ + SO4
2– + Ca2+ + 2 OH–  Ca2+ + SO4

2– + 2 H2O  

 R–H+: Acid in the soil 
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