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In recent years, converting different biomass into carbon 

nanostructures has risen as an important topic in 

electrochemistry [1]. In this work, a novel biomass-based 

nitrogen doped electrocatalyst from alder wood char was 

synthesized.  

Activated carbon (AC) was produced using chemical activation 

method with NaOH at 800 °C in flowing argon atmosphere. 

Later the AC was doped by nitrogen using dicyandiamide (DCDA) 

solution in dimethylformamide (DMFA). DMFA was removed in 

rotary evaporator and doping was performed also at 800 °C in 

flowing argon atmosphere. The prepared catalyst material activity 

towards oxygen reduction reaction was investigated in 0.1 M KOH 

solution employing the rotating disc electrode (RDE) 

method (Fig.1). Transmission electron microscopy 

(TEM) was used to obtain more information about 

catalyst surface morphology. The morphology of 

typical wavy few layered graphene can be seen on 

Fig. 2a [2]. The space between two layers is 

approximately 0.34 nm (Fig. 2b), which is also similar to distance between two layers in graphene-

like materials (0.34 nm) [3]. 
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Fig. 1. RDE polarization curves 
for O2 reduction on GC 
electrodes modified with  
N-doped wood-based catalyst in 
O2 saturated 0.1 M KOH. 
 ν = 10 mV s−1. 
 ω = (1) 360, (2) 610, (3) 960, 
(4) 1900, (5) 3100 and (6) 4600 
rpm. 

Fig. 2. TEM photos of the graphene-like 
wood-based catalyst material. 


