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ABSTRACT

The influence of fertilization with brown coal (used as preparation called Rekulter) on properties of humic acids extract-
ed from haplic luvisol was studied. Characteristics of humic acids were identified by their elemental composition, thermal
decomposition, and infrared and UV-VIS spectra. It was found that humic acids formed during decomposition process of
Rekulter in soil were characterised by a higher content of carbon (38.6% versus 35.4%), a lower content of nitrogen
(1.50% versus 2.73%) and a higher resistance to thermal decomposition, when compared with humic acids extracted from
soils without Rekulter application. Due to special properties of Rekulter, additional liming did not affect the properties
of humic acids.

Keywords: brown coal; humic acids; liming; soil
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1. Acid soil pH
KCl

 = 4.9. The soil was mixed with liquid
form of salts: cadmium (1 mg Cd.kg–1 d.m. of soil) as
Cd(NO

3
)

2
, lead (50 mg Pb.kg–1 d.m. of soil) as

Pb(CH
3
COO)

2
 and zinc (100 mg Zn.kg–1 d.m. of soil) as

ZnSO
4

2. Acid soil as given above, mixed with Rekulter in dose of
320 g per pot

3. Soil limed twice in 1986 and 1989 with calcium carbona-
te according to two exchangeable acidities (3.2 t.ha –1),
not containing heavy metals

4. Soil as given above, mixed with Rekulter in dose of 320 g
per pot

5. Soil limed twice in 1986 and 1989 with lime from a lead
foundry according to two exchangeable acidities, con-
taining a lot of heavy metals

6. Soil as given above, mixed with Rekulter in dose of 320 g
per pot
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– decalcification with 0.05 M HCl at 1:10 (w/v) ratio, ex-
traction time 24 h; after centrifugation of solution the
residue was washed with distilled water until a neutral
reaction was reached

– extraction of humus acids: solid remaining after decalci-
fication was subjected to 0.5 M NaOH at 1:10 (w/v) ra-
tio, with 24 h extraction time, occasionally mixed, then
centrifuged humus acids extract; in this solution values
of absorbance were determined

– precipitation of humic acids: the received alkaline ex-
tract was treated with 2 M HCl giving pH = 2, after 24 h
precipitate of humic acids was separated by centrifu-
gation

– purification of humic acids, the received residue of hu-
mic acids was treated with a mixture of HCl-HF (950 mL
H

2
O, 5 mL HCl and 5 mL HF) over 24-h period and sub-

sequently separated in a centrifuge; this action was re-
peated three times; after purification the residue of humic
acids was treated with distilled water until a zero reacti-
on to chlorides was achieved, then freeze-dried
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– absorbances ratio at 280 and 465 nm
A

2/6 
– absorbances ratio at 280 and 665 nm

A
4/6 

– absorbances ratio at 465 and 665 nm
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– weight loss of samples related to the effects registered
on DTA curve: endothermic effect (endo), 1st exother-
mic (exo1), 2nd exothermic (exo2), DTGendo, DTGexo1,
DTGexo2, respectively

– maximum temperatures of the effects registered on DTA
curve

– parameter Z expressing the ratio of weight loss in low
temperature range (endo + exo1) to weight loss in high
temperature range (exo2). The value Z is proportional
to aliphaticity of humic acids (Gonet 1989)

– the ratio of area under the DTA curve to the area under
DTG curve corresponding to exothermic effects
(DTAexo1/DTGexo1, DTAexo2/DTGexo2) and values
of the ratio ΣDTAexo/ΣDTGexo; it is possible to accept
with certain approximation that value of this ratio is pro-
portional to calorific value of the sample
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