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Abstract

Supercapacitors hold much promise, as electrochemical devices in terms of both energy and power
densities. However, their capacitance fading over cycles (often times less than 10k) is a serious
impediment for their penetration into the consumer electronics segment. Recently we demonstrated
that through a materials informatics driven approach, cerium oxynitrides could offer a capacitance
fading of less than 10% over 100000 cycles. This was thereafter proven experimentally. The precise
device specification are as follows: 194 Fg* at 2 Ag current density with ~100% specific capacitance
retention over 10k cycles. This material design-based discovery has paved way for developing
confidence in a new paradigm for materials (composition) selection and implementation. With regards
to implementation, the device is currently being put into circuit to minimize the leakage current (in
MA range), thereby allowing for development of a readily usable two-electrode, 12 V module with
technical specifications that address a clear market gap (with a series resistance in the mQ range and
competitive stability till ~100, 000 cycles).

The lecture will end with brief overview of two more cases where in computational design and
quasi-chemistry drove materials selection and implementation in the clean energy-water interface.
This will show that the materials design to system implementation paradigm we adopt in our group in
IIT Madras is likely to pave way for accelerated development of solutions in the clean water-energy
interface.
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