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INFLUENCE OF BIOGAS PLANTS DIGESTATE ON SOIL FERTILITY
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Abstract. Digestate — organic substrates after fermentation in biogas plants,
saturated with nutrients and excellent for soil fertilization. Re-fermented sludge
(digestate) is a highly effective disinfected fertilizer that returns nutrients and lignin to
the soil as the basis of humus formation and ensures the production of ecologically
clean products. Any organic waste of vegetable and animal origin can be used to obtain
digestate.
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For intensive agricultural production and full reproduction of humus reserves in
Ukraine, 320-340 million tons of organic fertilizers must be applied annually.
Previously, this balance was maintained mainly at the expense of domestic livestock.
However, the livestock population in Ukraine has been reduced to nothing. Currently,
1 hectare of arable land in Ukraine has ten times less cattle than in the countries of
Western Europe.

The result of a decrease in the share of organic substances in soils is their
depletion and a decrease in the yield of crops (the loss of 0.1% of humus in the soil
reduces the yield of crops by 0.5 c/ha). If no measures are taken, a serious
environmental problem may arise in Ukraine in a few dozen years - a humus famine.

To ensure a deficit-free balance of humus in soils and their deoxidation, an
urgent task is to change the mineralization system with a reorientation to increase the
share of organic fertilizers. One of the ways to solve the problem of soil degradation in
Ukraine is to use digestate as an organic fertilizer — a by-product of the processing of
organic mass that remains after the production of biogas. During the separation of
digestate, solid (sludge) and liquid (concentrate) fractions are formed.

As a result of methane fermentation of organic substances in biogas plants, only
10% of gas is formed from the total biomass from which it is produced, and the
remaining 90% of biomass is digestate [2, p. 33]. Digestate is an organic mass
(humidity 87-98% and pH 7.3-9.0) with an improved composition and almost no
unpleasant odor. It also contains the following components: nitrogen — 2.3-4.2 kglt,
phosphorus — 0.2-1.5 kg/t, potassium — 1.3-5.2 kg/t. Only those macro- and
microelements that were in the input raw materials get into the digestate, with the
exception of part of carbon, hydrogen, oxygen, sulfur and nitrogen, which are lost with
biogas.

This substance is similar in chemical composition to compost, so it can be used
as an additional fertilizer to increase soil fertility. Digestate can be liquid or solid.
Liquid digestate is applied to the soil, and the solid fraction of digestate can be dried,
granulated and conveniently combined with other waste. It is also convenient to
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combine it with other waste or organic products, such as wood shavings and sawdust.
Digestate improves the condition of agricultural crops by providing additional nutrients
and helping to maintain the necessary soil moisture. If mineral fertilizers are absorbed
by only 35-50%, then biofertilizers are absorbed by almost 99% [3, p. 27].

Currently, the total production of digestate at biogas plants in Ukraine is about
2 million tons and will grow with the increase in the number of biogas capacities in
Ukraine. Thus, 1 ton of corn silage produces 780 kg of digestate, 1 ton of chicken
manure — 890 kg, 1 ton of manure — 910 kg, cattle manure — 920 kg, and pig manure —
990 kg. For each megawatt of biogas plant capacity, 40-50 thousand tons of such
digestate is produced per year.

The first experiments using digestate as a fertilizer showed that it gives an effect
and this effect is even higher than that of more traditional analogues. For example, in
England, digestate (admittedly, from food waste) provided an increase in the yield of
winter cereals by 10% in an average of 3 years, while green compost — by 7%, mixed
compost (from green mass and food waste) — by 8%, manure — by 9% and manure with
straw — by 10%. In another experiment, the application of 30 m®ha of digestate, each
ton of which contained 3.6 kg of nitrogen, 1.7 kg of P,Os and 4.4 kg of K,O, made it
possible to save 108.6 euros/ha on fertilizers [5].

For the first time in Ukraine, the digestate from biogas plants was used as an
organic fertilizer by the Myronivskyi Hliboprodukt company, which owns powerful
biogas plants in Dnipropetrovsk Oblast and Vinnytsia. The main raw material of biogas
plants is chicken droppings. In Dnipropetrovsk region, small amounts of sorghum
silage are added to it, in Ladyzhyn - straw and cattle manure.

The digestate obtained at the biogas plants of the MHP had the following
composition:

Liquid fraction: pH — 7.7-9.1. In 1 m® of total: nitrogen — 6.6 kg, phosphorus —
1.9 kg, potassium — 6.2 kg. Manganese — 21 mg/kg, zinc — 8.2 mg/kg, copper —
14.1 mg/kg, cobalt — 7.2 mg/kg, sulfur in liquid — 0.27%.

Solid fraction: pH — 7.7-9.3. Total: nitrogen — 6.8 kg/t, phosphorus — 3.1 kg/t,
potassium — 2.7 kg/t. Manganese — 47.65 mg/kg, zinc — 12.5 mg/kg, copper —
34.5 mg/kg, cobalt — 18.1 mg/kg, sulfur in liquid — 1.56%.

In Vinnytsia region, the experiment was set up in the winter wheat fields of a
farmer in the village of Vasylivka near Ladyzhyn, not far from the biogas plant. The
soil in this area was acidified and low in humus (only 1.5%). Two variants of applying
digestate were tested - in August (by barrels for applying liquid fertilizers) and in
March (through hose-drum irrigation machines). In the first plot in February, the wheat
was denser and generally better than in the control. On the second, after some time, it
was also noticeable that the wheat was greener than on the neighboring plots, where
the traditional scheme of feeding with fertilizers was used [5].

The digestate of biogas plants can be a valuable resource for
maintaining/restoring soil fertility in Ukraine and make a significant contribution to
replacing imported mineral fertilizers. During the use of digestate, it was found that it
is universal and suitable for all soils, as well as for feeding all types of plants; increases
the content of organic matter (humus); improves the water and air conditions of the
soil; it can be made at any time; has neutral acidity and deacidifies the soil; absence of
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pathogenic organisms; allows you to increase the yield, as it contains a complete
complex of necessary macro- and microelements, organic compounds that improve the
soil structure, and humic acids; creates prerequisites for the development of organic
agricultural production and increased income from the sale of products.
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AHoTanis. Jlurecrat — opraniuHi cyocTparu micias ¢epMmeHTalii Ha 610ra30BUX yCTAaHOBKaX,
HAaCHYeH1 TMOKMBHUMHM pPEYOBMHAMH Ta BIAMIHHO MIAXOJATH JUId yJOOpEHHS TIPYHTY.
PedepmenToBanuii ocan (aurectaT) — 1€ BUCOKOE(EKTHUBHE 3HE3apakeHe NOOPHUBO, SKE IMOBEpTA€e
IPYHTY MOKMBHI PEUOBMHM Ta JIIFHIH SK OCHOBY I'YMYCOYTBOPEHHs Ta 3a0e3rneuye BUPOOHHIITBO
€KOJIOT1YHO 4YMCTOI mpoaykuii. (s oTpumaHHS AWrectaTy MOXHA BUKOPHUCTOBYBATH Oynb-sKi
OpraHivHi BiIXO/M POCIMHHOIO 1 TBAPMHHOTO MOXOIXKEHHS.

Kuro4oBi ciioBa: ciibChKOrOCTIONAPCHKI BIAXOAM, 010Ta3, IUTrecTaT, 610MMaauBo.
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