Electrospinning of Alcell lignin for the preparation of ORR electrocatalysts
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Introduction

Carbon fibers are one of the components of the electrode assemblies used in fuel cells. They
are usually prepared from polyacrylonitrile, a non-renewable synthetic polymer. Lignin is a
highly abundant biopolymer that is obtained in large amounts as a byproduct in the
papermaking and biofuel industries. It can be used as renewable precursor in the production
of carbon fibers. In this sense, we have reported the production of carbon microfibers by
coaxial electrospinning of Alcell lignin [1]. It is also possible to load platinum on these fibers,
obtaining excellent catalysts for methanol oxidation [2]. In this work we report the production
of electrocatalysts for the oxygen reduction reaction (ORR) via electrospinning of Alcell
lignin/metallic salt solutions, enabling the replacement of synthetic polymers as raw material.

Experimental

Different metallic salts have been added to 1:1 lignin:ethanol solution and electrospun using a
coaxial spinneret. Metal loaded carbon mats of different loadings have been obtained after the
thermostabilization and carbonization of the electrospun fibers. The ORR activity of these
samples has been studied using rotatory ring-disk electrode in 0.1 M KOH saturated with O».

Results and discussion

STEM-EDX images on Figure 1 shows that carbon fibers with loadings between 5 and 15 %
of well-dispersed metal nanoparticles are successfully obtained through the proposed method.
N2 adsorption measurements reveals the development of wide mesopores during the
carbonization process. These samples have outstanding ORR electroactivity, having water
selectivity and onset potentials similar to commercial Pt-C catal;gsts, but using lower loadings.

FeCF,
CoCF

PtCF

j/mAcm?
S A b N s
T r T T T

o
=~

i = = 05 06 07 08 09 1
— e el E/Vvs RHE

Figure 1. EDX mapping of different metal-loaded CFs, and LSV-ORR activity in 0.1M KOH
Conclusions

Synthesis of carbon fibers with supported metallic nanoparticles have been obtained by
electrospinning of lignin/metallic salt solutions. The resulting carbon mats shows an excellent
performance, confirming that these carbon mats are promising ORR catalysts.
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