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P22- Catalytic activity of MWCNT-based inks synthetized by different 
methods
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Research on new catalyst materials for the oxygen reduction reaction (ORR) is the main goal 
for many research groups around the world, due to its application in fuel cells and metal/air 
batteries. ORR mainly occurs by two pathways, in alkaline media, the direct four-electron 
transfer pathway from O2 to OH- or in a two-steps mechanism, where hydrogen peroxide 
(HO2

-) is formed in the first reaction. On fuel cells and metal air batteries applications, the 
catalyst must be optimized to get the oxygen reduced directly to water through the 4 electrons 
mechanism1. Due to high price of the precious metals, new materials are tested to be used as 
catalyst in ORR. Among them, researchers have focused their attention mainly on metal 
oxides, perovskites or carbonaceous materials. 

Figure 4: Linear sweep voltammograms curves (Scan rate 50 mV/s in 0,1M KOH)  for a  MWCNTs  based ink  
(left) and, discharge of a zinc-air battery at -10 mA/cm2 using the same ink as catalyst in the air electrode (right). 

In this communication, we have studied four carbonaceous-based inks synthetized by 
ultrasonic or hydrothermal methods2, using a rotating ring-disk electrode (RRDE) (Figure 
1.A). The production of HO2

- (%HO2
-), transferred electrons and others parameters will be 

analyzed and the results will be discussed in depth. Finally, the inks were used as catalysts in 
the cathode of a PVA-KOH-based zinc/air batteries to replace the most widely used catalyst 
to date, MnO2 (Figure 1.B). 
Acknowledgements. The authors thank the financial support from Fundación Séneca (Región de Murcia, Spain; 
Ref: 20985/PI/18 and 19882-GERM-15), Spanish Agencia Estatal de Investigación (PID2019-104272RB-
C55/AEI/10.13039/501100011033 and PID2019-104272RB-C51/AEI/10.13039/501100011033), and Gobierno 
de Aragón (DGA T03_20R).
References. 
(1) Song, C.; Zhang, J. Electrocatalytic Oxygen Reduction Reaction. In PEM Fuel Cell Electrocatalysts and 
Catalyst Layers: Fundamentals and Applications; 2008; pp 89�134.  
(2) García-Bordejé, E.; Víctor-Román, S.; Sanahuja-Parejo, O.; Benito, A. M.; Maser, W. K. Control of the 
Microstructure and Surface Chemistry of Graphene Aerogels via PH and Time Manipulation by a Hydrothermal 
Method. Nanoscale 2018, 10 (7), 3526�3539.

A B



Current Trends in Electrochemistry
41st Meeting of the Electrochemisty Group of the

Spanish Royal Society of Chemistry
1st French‐Spanish Atelier/Workshop on

Electrochemistry

Paris
6th July � 9th July 2021


