
 

Fig. 1. RDE polarization curves for (a) N-AC-K and (b) N-
AC-S at different rotation rates in 0.1 M KOH. ν = 2.5 mV s–1 
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The conversion of biomass into 

carbonaceous nanomaterials has gained a 

lot of attention in the recent years [1,2]. 

In this work, paper and pulp industry 

residue – black liquor – has been used to 

produce heteroatom-doped carbons that 

have been studied as oxygen reduction 

reaction catalysts. After chemical activation and N-doping, tri-doped (N, S and Cr) materials with 

high specific surface areas were achieved. The electrochemical measurements to investigate the 

ORR activities were conducted in alkaline media (0.1 M KOH) by using rotating disc electrode 

(RDE) method. Nanocarbon from black liquor that originated from Sunila (denoted as N-AC-S) 

pulp and paper mill showed higher specific surface area and slightly better electrochemical activity.  

 
Fig. 2. SEM images of (a) N-AC-K and (b) N-AC-S. 
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