provided by UMP Institutional Repository

\ SOUVENIR

THIRD ADVA JP"U
TIONAL rUL\JV’H /—\l.

'R* \ U ST

_ |rr /anan r1 puram, Kerala

9-10' December 2045

3 ;_‘_'Orgamsed by
* “CSIR-NIIST, Thiruvananthapuram

... 1CS Kerala Chapter, Thiruvananthapuram
73 MRSI Tl]nruvananthapuram Chapter



https://core.ac.uk/display/288508206?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

IL-5
Thin metal oxide films on porous carbon for high density charge storage
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An inerease in population, depletion of natural resources, and alarming environmental conditions call for
finding primary materials from sustainable and renewable sources; towards this end carbon from bio
resources plays a dominant role. Recently, AC from biomass are getting more attention in charge storage
applications, typically as a supcreapacitor (SC) electrode, owing to their high specific surface area (S3A),
surface microstructures, and electrical conductivity. In an effort to minimize the wsage of non-renewable
materials and to enhanece the functionality of the renewable materials, we have developed thin metal oxide
coated porous carbon derived from a highly abundant non-edible bio resource, i.e., palm kernel shell L
using a one-step activation-coating procedure and demonstrated their superiority as a supercapacitive energy
storage elecirode, Tn a typical experiment, an optimized composition contained ~10 wi% of Mn,0, on
activated carbon (AC); a supercapacitor electrode fabricated using this electrode showed higher rate
capability and more than twice specific capacitance than pure carbon electrode and could be eycled over 5000
eyeles without any appreciable capacity loss in 1 M Na, 830, electrolyte. A symmeiric supercapacitor
prototype developed using the optimum electrode showed nearly four times higher energy density than the
pure carbon owing to the enhancements in voltage window and capacitance. A lithium ion capacilor
fahricated in half-cell configuration using 1 M LiPF, electrolyte showed larger voltage window, superior
capacitance and rate capability in the ~10 wt.% Mn,0,@AC than the pure amalogue [Figure 1], These results
demonstrate that the current protocol allows fabrication of superior Lhargt storing electrodes using
renewable materials functionalized by minimum quantity of earthbom materials "
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Fig. 1. () Firstthree CDC curves of ACH L; (b) first three CDC curves of 100wi% M@ AC //Li; {c) rate performance with various
current densities and (d) comparison of variation of C, with corrent densities of ACY Liand 10 wits M @AC 1 Li,
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