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Porous Calcium Manganese Oxide: Preparation and Electrocatalytic
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Abstract: Calcium-manganese oxides (Ca-Mn-O) of layer-pervoskite Ca,MnO, was firstly prepared by using cal-
cium alginate fiber as supporter and then investigated as electrocatalysts for oxygen reduction reaction (ORR),
compared with post-spinel CaMn;Oq4. The results of XRD, FE-SEM, TEM and BET displayed the as-synthesized
layer-pervoskite Ca,MnQ, displayed interconnected porous network structure and high special surface area. The
catalyst demonstrates significant electrocatalytic activity towards ORR: a high limit current density, near an appar-
ent quasi four electron oxygen reduction, and low yield of peroxide species in alkaline solutions, which suggestes
the potential application of Ca,MnQO, as cheap and abundant ORR catalysts. The catalytic activities of Ca-Mn-O
oxides (onset potential, limiting current density and transferred electron number) depend strongly on the surface Mn
oxidation state and the crystallographic structures. In addition, high specific surface area and porous network struc-
ture increase electrocatalytic activity sites of ORR, high concentration of oxygen vacancies favor process of ORR,

appropriate crystallographic structures with open tunnels, facilitating oxygen chemisorption.
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Fig. 1 XRD patterns (a), adsorption-desorption isothermal and inset of pore size distribution curves (b) of Ca-Mn-O samples
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2 FBERREGLTYEN SEM MR
Fig. 2 SEM images of calcium alginate fibre
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Fig. 3 FE-SEM images of CMO-1 (a, b) and CMO-2 (c, d); EDS results of CMO-1 (e, f)
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Fig. 4 TEM and HRTEM images of CMO-1(a-c) and CMO-2 (d-f)
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Fig. 7 LSVs of Ca-Mn-O samples and Pt/C (a), percentage of peroxide and electron transfer number at different potentials (b)
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Table 1 Summary of electrochemical results for the Ca-Mn-O series

Material Crystallographic structures Eonse/ V Evad/V n HOy/%  I/(mA-cm?>)(0.3 V)
CMO-1 Ca,MnO, 0.81 0.66 3.78 12-18 -6.03
CMO-2 CaMn;04 0.86 0.68 3.84 9-15 -4.41

Pt/C - 0.93 0.86 3.87 5-11 -6.38
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Fig. 8 LSVs of Ca-Mn-O samples at various rotation rates
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