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Extended Abstract

In recent years, the use of biofuels for energy production has increased significantly, particularly in forest-rich European
countries. It is worth noting that biofuels are a more environmentally friendly alternative to fossil fuels and are considered
neutral in terms of greenhouse gas emissions [1]. However, the combustion of biofuels generates a substantial amount of ash
annually [2]. According to literature sources, renewable electricity production alone results in approximately 10 million tons
of biomass ash per year [3]. It is important to highlight that the physical and chemical properties of different types of ash can
vary significantly [4]. Biofuel ash contains essential nutrients for plants, [5] but also includes heavy metals [6]. Despite the
presence of heavy metals, biofuel ash can be utilized in agriculture [7] and forest fertilization [8] provided that the
concentrations do not exceed the legally permitted limits or the construction sector [9], However, before using biofuel ash,
it is crucial to assess the environmental risks associated with its heavy metal content.

This study presents data on biofuel ash collected between 2017 and 2022. The secondary raw material was gathered
from various boiler houses in Lithuania. During the study, the chemical composition of the ash was analyzed based on 17
parameters: Corg, K, P, Ca, Mg, Cu, Zn, Cd, Pb, Ni, Cr, As, V, B, Hg, benzo(a)pyrene, and pH. An environmental risk
assessment was also conducted. A risk index (RI) was calculated during the experiment to evaluate the potential hazards of
heavy metals in biofuel ash. The results indicate that the concentration of inorganic pollutants in biofuel ash varies
significantly from year to year, largely depending on the type of wood burned. In most cases, the concentration of various
elements exceeded the maximum permissible limits. Additionally, the findings revealed that the overall cumulative
ecological risk associated with biofuel ash is very high, primarily due to the elevated concentration of cadmium (Cd). This
environmental risk assessment can contribute to better management of biofuel ash quantities and quality control in Lithuania.
Given that the measured concentrations of inorganic pollutants frequently exceeded the established legal limits, the
Government of Lithuania may consider these research findings to regulate and revise existing standards.
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