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SAŽETAK 

Biomasa ima važnu ulogu u kružnom biogospodarstvu i predstavlja značajnu alternativu 

fosilnim gorivima, pri čemu šumska biomasa zauzima vodeće mjesto među sirovinama za 

proizvodnju peleta. Međutim, rastuća potražnja za peletima i ograničena dostupnost drvne 

sirovine ukazuju na potrebu pronalaska dodatnih izvora biomase za proizvodnju krutih 

biogoriva. U tom kontekstu poljoprivredna biomasa nameće se kao moguća djelomična 

zamjena šumskoj biomasi zbog velike raspoloživosti i godišnje dostupnosti.  

U radu je istražen utjecaj omjera šumske i poljoprivredne biomase na svojstva peleta, s 

naglaskom na energetska i mehanička svojstva te emisije dimnih plinova pri izgaranju. Kao 

šumska biomasa korišten je hrast lužnjak, a od poljoprivrednih biomasa, slama soje i pšenice te 

stabljike kukuruza i suncokreta. Peleti su proizvedeni iz pojedinačnih vrsta biomase i njihovih 

mješavina u masenim omjerima 75:25, 50:50 i 25:75.  

Rezultati su pokazali da vrsta i udio poljoprivredne biomase značajno utječu na kvalitetu peleta 

te da nisu sve biomase jednako prikladne za miješanje s drvnom biomasom. Najbolje rezultate 

pokazale su mješavine s biomasom soje, pri čemu se posebno istaknula mješavina biomase 

hrasta i soje u omjeru 75:25, kod koje je najveći broj analiziranih svojstava zadovoljio kriterije 

najviše kvalitativne klase A1 prema normi EN ISO 17225. Time je potvrđeno da biomasa soje 

ima najmanji negativni utjecaj na kvalitetu peleta te predstavlja najpovoljniju poljoprivrednu 

biomasu za miješanje s drvnom.  

Ispitivanja dimnih plinova pokazala su da su kod peleta od pojedinačnih biomasa, najniže 

koncentracije emisijskih parametara utvrđene kod peleta od hrasta. Kod peleta iz mješavina 

biomasa najniže koncentracije CO, NO2 i SO2 zabilježene su kod mješavine biomasa hrasta i 



soje u omjeru 75:25, dok su najniže vrijednosti NOX i NO utvrđene kod mješavine biomasa 

hrasta i kukuruza u istom omjeru. Uzimajući u obzir sve dobivene rezultate, najpovoljnijom se 

pokazala mješavina biomase hrasta i soje u omjeru 75:25. 

Na temelju provedenih istraživanja utvrđeno je da miješanje šumske i poljoprivredne biomase 

može predstavljati održiv pristup proizvodnji peleta, no kvaliteta proizvedenog krutog 

biogoriva u najvećoj mjeri ovisi o vrsti poljoprivredne biomase i njezinu udjelu u mješavini. 

Ključne riječi: šumska biomasa, poljoprivredna biomasa, hrast lužnjak, kukuruz, pšenica, soja, 

suncokret, peleti, energetska svojstva, mehanička svojstva, emisije dimnih plinova. 

 

 

 

 

Influence of the ratio of forest and agricultural 
biomass on the properties of pellets 

 

ABSTRACT 

Biomass plays a key role in the circular bioeconomy and represents a significant alternative to 

fossil fuels, with forest biomass occupying a leading position among raw materials for pellet 

production. However, the increasing demand for pellets and the limited availability of woody 

raw materials highlight the need to identify additional biomass sources for solid biofuel 

production. In this context, agricultural biomass emerges as a potential partial substitute for 

forest biomass due to its high availability and annual renewability.  

This study examines the influence of the ratio of forest to agricultural biomass on pellet 

properties, focusing on energy and mechanical characteristics, as well as flue gas emissions 

during combustion. Pedunculate oak was used as the forest biomass, while the agricultural 

biomass included soybean straw, wheat straw, and corn and sunflower stalks. Pellets were 

produced from individual biomass types and their mixtures in mass ratios of 75:25, 50:50, and 

25:75.  

The results showed that the type and proportion of agricultural biomass significantly affect 

pellet quality, and not all types of biomass are equally suitable for blending with woody 

biomass. The best results were achieved with mixtures containing soybean biomass, particularly 

the mixture of oak and soybean biomass in a 75:25 ratio, where most of the analysed properties 



met the criteria of the highest quality class A1 according to the EN ISO 17225 standard. This 

confirms that soybean biomass has the least negative impact on pellet quality and is the most 

suitable agricultural biomass for blending with woody biomass.  

Flue gas analyses showed that among pellets made from single biomass types, the lowest 

concentrations of emission parameters were recorded for oak pellets. Among mixed biomass 

pellets, the lowest concentrations of CO, NO2, and SO2 were observed in the oak/soybean 

mixture at a 75:25 ratio, while the lowest NOX and NO values were found in the oak/corn 

mixture at the same ratio. Considering all results, the most favourable mixture was identified 

as oak and soybean biomass in a 75:25 ratio.  

Based on the research conducted, it was determined that blending forest and agricultural 

biomass can represent a sustainable approach to pellet production; however, the quality of the 

produced solid biofuel largely depends on the type of agricultural biomass and its proportion in 

the mixture.  
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