AuCeO,/C — Enhanced Electrocatalytic Activity for Oxidation of Borohydride
and Reduction of Oxygen

V. Kepeniené, R. Stagnitinaité, A. Balc¢itinaité, A. Drabavicius, V. Pakstas, V. Jasulaitiené,
L. TamasSauskaité-Tamasianaité, E. Norkus

Center for Physical Sciences and Technology, Saulétekio av. 3, LT- 10257, Vilnius, Lithuania
virginija.kepeniene@ftmc.lt

INTRODUCTION FABRICATION OF THE CATALYST

In this era is crucial development of technologies that
creates sustainable, highly efficient and of course green | /;\
energy resources because of energy crisis and global

warming. So this is the reason why fuel cells are one of

: ! Glycerol
the Dbest alternative energy sources — It can convert NaOH
chemical energy into electrical energy and do not e 2 ORR
contaminate the environment. Fuel cells are promising . o
energy conversion devices that directly generate energy m ?
without intermediate mechanical link. 30s 170°C
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Fig. 2. Comparison of a) current density, b) mass , and c) specific activities of the investigated catalysts
recorded ina 0.05 M BH,” + 1 M NaOH solution at 50 mV s; 25 °C.
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Fig. 1. TEM images of the investigated catalysts:  yalye of -0.26 V, b) mass and specific activity of the AuCeO,/C gh?f empllotyed a) f‘U/ ¢ fand t?\) Al‘\lucéel_? le?l (c):atalxsts atsh the arllo‘:_:le a;
a) AU/C and D) AuCeQ,/C; ¢) XRD patterns of  and Au/C catalysts calculated from the current density values at TSI Tmperaires ToF the WabH,HaL, WSINg e dnvlyte o
the a) CeO,/C, b) AuCeO,/C, and c) Au/C  the end of the experimental period. 0.05 M BH, in 4 M NaOH and catholyte of 5 M H,0O, in 1.5 M HCI.
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In summary, we deposited AuNPs on the CeO,/C and C substrates preparing the i - AUCeO2/C § 707w ceoyC ]
AuCeO,/C and Au/C catalysts. Because of the synergistic effect between CeO, and Ler _Z ceowc | % 60 ﬁﬂlcceoz/c _
Au in the AuCeO,/C catalyst, this catalyst exhibited an enhanced electrocatalytic 16t o PUC I P ]
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activity toward the BOR and ORR compared with that of the bare Au/C and Pt/C

catalysts. It has been found that the AuCeO,/C catalyst showed approximately 4.5 0 400 800 12001600 400 800 1200 1600
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times higher electrocatalytic activity toward the oxidation of BH,”. Ca. 1.5 times _ _
o[ 0 ool e s e VAV IS e gt N PR R PO i o [T RS e e faA  Fig. 5. Comparison of &) LSV curves recorded on the CeO,/C, Au/C, AuCeO,/C, and Pt/C

catalysts in an O, — saturated 0.1 M NaOH solution at 1600 rpm; b) LSV oxygen reduction current
densities at 0.8 V normalized by Au loadings and ESAs of AuNPs for the Au/C and AuCeO,/C
catalysts; c) chronoamperometric curves recorded on the investigated catalysts at 0.55 V in an O,
— saturated 0.1 M NaOH solution; d) chronoamperometric responses (percentage of current
density retained vs. operation time) of all the catalysts.

employing AuCeO,/C as the anode as compared with those for Au/C. Moreover, the
synthesized AuCeO.,/C catalyst demonstrated similar onset potential (0.96 V vs. 0.98
V) of ORR and maintenance of initial ORR current density (92 % vs. 94 %)
compared to commercial Pt/C.




