Study of the processes of extraction of humic compounds from the activated brown coals
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Growth substances on the basis of humic acids , such as sodium humate , ammonium and potassium are of great interest for agricultural production. They exhibit high agrochemical efficiency in growing different crops in any soil and climatic conditions. They are obtained mainly by processing the weathered coal or peat alkalis.

Feedstock, that is fine coal sample of Angren deposit with 4.1% humic acid concentration in organic mass, was initially oxidized with a mixture of nitric and sulfuric acids. The optimal mode of oxidation: nitric acid concentration was 30 %; the concentration of sulfuric acid in the nitric acid was 5 %; the oxidation temperature was 40 º C; the duration was 2 hours; ratio of the organic portion of coal to nitric acid monohydrate was 1: 2. As a result the oxidized carbon was obtained with the concentration of humic acids 61.62 %. This coal served as raw material for extraction of humic acids. In the capacity of the alkaline reagent hydroxide of sodium, ammonium , potassium and crystal sodium carbonate were taken.

With the help of the method of mathematical planning of experiments, the followings were studied: the effect of concentration ( 0.5-20 %) , the ratio of L: S ( 8-30 : 1) , temperature (20-80 ° C) and time ( 2.5-30 min) on the extraction process of humic compounds of activated lignite . The greatest quantity of humic acids ( 70.82 %) is removed from the coal with 1% sodium hydroxide solution at 80 ° C during a 30-minute of extraction. In the case of potassium hydroxide in these same parameters yield of humic acids is equal to 69.12 %. Temperature also has a positive effect on the yield of humic acids. For example, one percent solution of sodium hydroxide at 20 ° C , 47.97 % humic extracts acids at 50 ° C - 55.14 %, and at 80 º C - 70.82 %. For ammonium hydroxide there is no such high concentration as in the case of sodium hydroxide . With the increase of concentrations of humic acid the output has increased steadily. But the greatest growth was observed at concentrations of NH4OH from 0.5 to 3 %. It appears  from the analysis of the obtained data that the extraction process depends on the nature of the alkaline reagent, that flow through the following reactions:

Hum (COOH) n + nNaOH Hum (COONa) n + nH2O and

Hum (COOH) n + nNN4OH Hum ( COONN4 ) n + nH2O

Sodium hydroxide was more effective than the hydroxide ammonium. This is probably due to a decrease in ionic radius of NH4+ to Na+ (1,43; 0,98 Å) and the ability of these different cations absorbed humic compounds , and NH4+- substitution groups, only the carboxyl groups by hydrogen . 
Thus, on the basis of experimental data the optimal extraction conditions of humic compounds by sodium hydroxide, ammonium, potassium and the crystalline sodium carbonate;   the influence of the nature of an alkaline reagent and process conditions on the yield of humates were also established.
