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Since the 20th century, redox flow battery (RFB)
has been investigated as an energy storage system for
large stationary application, loading level and renewable
energy storage. It has the advantages of long life time,
quick response time, deep-discharge capability and low
maintenance cost. The RFB is an electrochemical energy-
storage device providing reversible conversion between
electrical and chemical energy, basically in two redox
couples contained in external electrolyte tanks.

Various RFB systems have been proposed, such
as dl vanadium, iron/chromium, zinc/bromine and
zinc/cerium and so on. These traditional RFBs with
aqueous electrochemical couples are limited to low
operating voltages due to the water electrolysis potential
window [1]. Accordingly, a non-aqueous RFB is
attractive system because it offers the expansion of the
potential window which is directly related to the system
energy and power density [2-3]. To increase the operating
voltage, it isimportant to choice available and appropriate
redox couples.

The magjority of the redox-active molecules for
the non-aqueous RFB have been concentrated on metal-
coordinated redox coules, such as ruthenium bypyridine
complex [4] and vanadium, chromium and manganese
acetylacetonate-based systems [5-7]. However, their
limited solubility in the electrolyte and complicated
systems lead to low cell efficiency [1-2]. In this regard,
redox-active organic molecules which can be obtained
from natural sources would be suitable candidate active
materials for the non-aqueous RFB.

In this study, 2,2,6,6-tetramethyl-1-piperidinyl-
oxy and 5,12-naphthacenequinone were employed as
active materials for the catholyte and anolyte, respectively.
The quasi-reversible and stable redox reactions were
investigated by cyclic voltammetry. Consequently, the
operating voltage of the non-aqueous RFB system
reached to over 2.0 V, and showed good cyclibility during
charge-discharge test.
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