High-Voltage Graphene Nanowalls Supercapacitor
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Abstract

The microwave plasma enhanced chemical
vapor deposition tool is used to grow
vertical graphene nanowalls (GNW) and
nitrogendoped GNW (NGNW) electrodes in
step (Figure 1). The superior
performances of an asymmetric EDLC
consisting of a negative NGNW/Ti electrode
and a positive GNW/Ti electrode in Figure 2
reveal the successful development of a high
performance, 4.2 V EDLC in 1 M TEABF4/PC.
In Figure 2a, the CV curves of this full cell in 1
M TEABF4/PC with the cell voltage varying
from 3 to 4.2 V at 50 mV s ! are generally
symmetric and rectangular in shape,
revealing an ideal EDLC with excellent
reversibility. Figure 2b shows the charge —
discharge curves of this asymmetric cell at
different cell voltages. The highly symmetric
curves of this cell at various cell voltages
strongly support the performance of high-
voltage graphene nanowalls
supercapacitor. [1]

one

(a) (b)

; Positive
¢ Vertical
7/ graphene N

Nitrogen doped (NGNW)

‘ Negative

lectrol Oxygen free (GNW)

enetratic COand CO, Inhibit
th barrier were not produced at 4V hydrogen evolution

Figure 1: (a) The electrodes, GNW/Ti and
NGNW/Ti display a binder-free, vertical structure,
the penetration of electrolytes and electron
transport in the whole graphene matrix. (b, left)
The oxygen-free, binder-free GNWs circumvent
the issue of oxygen-functional group removal,
which are inert to the irreversible oxidation of
organic electrolytes, enlarging the upper limit of
working potential window. (b, right) The uniform
N doping on the binder-free, vertical NGNWs
significantly depresses the irreversible reduction
of residual water and organic electrolyte at the
negative potential end, further enlarging the
working potential window.
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Figure 2: (a) CV curves of an asymmetric EDLC
consisting of a positive GNW/Ti electrode and a
negative NGNW/Ti electrode in 1 M TEABF4/PC
with cell voltage of 3.0, 4.0, and 4.2 V at 50 mV s
~1, (b) The constant-current charge—discharge
curves of the above asymmetric EDLC in 1 M
TEABF4/PC with a cell voltage of 3, 4.0, and 4.2
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