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Biofuels are a form of renewable energy. For this reason, it is one of the
rapidly growing sources of energy. One disadvantage that makes biofuels
unattractive is the accumulation of biofuel combustion products - ash.
Only a small part of them is used in the construction industry [1], for
immobilization/removal of toxic elements from wastewater and
contaminated soils [2], as well as to produce products based on
nanostructured aluminosilicates. Most ash is disposed of in landfills [3].
This is a very uneconomical and useless solution and requires the
recycling or reuse of this waste. One possible solution is to use biofuel
ash for soil improvement purposes. Biomass ash is enriched in nutrients
(K, P, Ca, Mg) and minerals (quartz, calcite, etc.) [4]. In addition to these
properties, biofuel ash has very high basicity (pH >12.5) and therefore is
an effective means of neutralizing infertile acidic soils [5]. This solution
would increase the area of fertile land, as acid soils occupy
approximately 70% of the world’s potentially arable land [6].
Neutralizing acidic soils would make it possible to grow raw materials
for high-quality food and feed production. It should be noted, that in
acidic soils the mobility and availability of toxic elements to plants
increases [7], but this problem can be avoided by using biofuel ash.

INTRODUCTION

MATERIALS AND METHODS

Acidic soil was taken from LAMMC Vėžaičiai branch, pH ≈ 4. It was 
mixed with ash (Table 1).  

Table 1. Proportion of soil and ash of each treatments

Treatments Ash, %

1 0

2 1.25

3 2.5

4 5.0

5 10.0

3 replicates of each variant were used in a study. 3 germinated maize
seeds were sown in each pot and grown for 40 days in controlled climate
chambers (Fig. 1). The plants were watered every other day. After 10
days after sowing, all replicates were fertilized with ammonium nitrate.
When the maize grown, it was harvested and measured (Fig. 2 a, b).
Then, the compositions of micro- and macroelements were determined in
soil and plants with ICP-MS (Fig. 3).

Figure 1. Controlled climate chambers Figure 3. ICP-MS

a                                                    b
Figure 2 a, b. Maize after harvest

REZULTS AND DISCUSSION

Figure 4. Concentration of heavy metals in soil Figure 5. Concentration of heavy metals in biomass

Figure 6. Concentration of Na, Fe and Al in siol Figure 7. Concentration of K, P, Ca, Mg, Na, Fe and Al 
in biomass

Figure 8. Concentration of mobile elements in soil

CONCLUSION
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• The results obtained in this research showed that due to the high Zn, Ni and Cu content in ash, the concentrations of these
microelements in the soil increased (Fig. 4). However, it did not exceed the max allowable limits (MAL). MAL zinc (Zn)
is 300 mg kg-1, nickel (Ni) 75 mg kg-1 and copper (Cu) 100 mg kg-1.

• The content of heavy metals (Zn, Ni, Cu and lead (Pb)) in biomass increased linearly with the increase in the amount of
biofuel ash in the mixture (Fig. 5). The concentrations of potentially toxic heavy metals (chromium (Cr) and cobalt (Co))
in maize biomass were below the detection level (Fig. 5). Based on these results, higher rates of biofuel ash can be used
on acidic soils.

• Potassium (K) maize crops require large amounts. In total, during the growing season, maize crops absorb about 200 kg
ha-1 of K. The leaves and stems of plants consume the most K. The highest need for K in maize is during the stalk
elongation phase when K is absorbed faster than any other nutrient. This can be seen in Figure 7.

• The mobile amounts of potassium K2O, phosphorus P2O5, calcium (Ca) and magnesium (Mg) in the soil increased with
increasing amounts of these elements in the biofuel ash and soil mixtures (Fig. 8).

• The results obtained in this research showed that fertilization with wood biofuel ash in acidic soils increases the yield of
maize biomass, as well as the concentration of toxic elements in plants, but does not adversely affect plant quality.
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