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Fig. S1 (A) XRD patterns of TGR, GO and graphite, and (B) XPS spectrum of TGR.
For comparison, the XRD pattern of TGR is shown in the Figure S1A. Compared to
GO, the sharp peak at 10.3°disappears, while a board peak at 26=23.2° appears in the
XRD pattern of TGR. Hence, the oxygen-containing groups on the GO planes are
removed after the high temperature calcination. As seen obviously, the peak at 23° is
strong, indicating the exfoliation degree of GO is compromised in the absence of PS
templates. During the calcination process, graphene sheets in the TGR stacks
compactly due to the strong n-rconjugated structure and van der Waals force between
the planer basal planes of graphene sheets. Oppositely, gases released from the
pyrolysis of PS templates have promoted the exfoliation of graphene sheets and form
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numerous open pores in the 3DMGA structure.” ® Therefore, the 3DMGA exhibits
more sufficient exfoliation as compared with the TGR. In Figure S1 B, the Cls
spectrum of TGR includes four main peaks centered at 284.6, 286.4, 287.8 and 288.8
eV. Noticeably, the intensity of oxygen functionality peaks in the C1s XPS spectrum
is weak, indicating that GO was highly reduced after the high temperature calcination.
However, we can conclude that the reducing degree of TGR is similar to 3DMGA
after the calcination with the same conditions, but the exfoliation is deeply

compromised according to the analysis of XRD and XPS.
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Fig. S2 Ragone Plots of 3DMGA electrodes at various current densities.

Ragone Plots in the Figure S2 shows the relationship between the special energy
and the special power density for various current loads from 0.1—0.4 A g™*. It is clear
that higher current loads lead to an increased power output. The 3DMGA has a power
density of 45.34 W Kg*, while the current density was raised up to 0.4 A g*, the
power density is increased to 141.12 W Kg™. Meanwhile, the decrease in the special
energy at the low current load is less rapid than that at the high current, indicating the

3DMGA electrode exhibits the typical hook shape of Ragone plot.*
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Fig. S3 Plots of current vs time during the CDI process for the 3DMGA electrode in
NaCl solution with an initial conductivity of 107 uS cm™.

As shown in the Fig. S3, the current drop rapidly with time during the CDI
application at an applied voltage of 2 V and 1.6 V and the current response is found to
be proportional to the applied voltage. In addition, the curve under 2 V shows a
similar tendency with that under 1.6 V, indicating that no water electrolysis was
taking place. Ideally, if each electron charge is fully balanced by ion adsorption, the
transfer of electron could be monitored and the thus current response is generated
accordingly. Therefore, more ions in the salty solution are adsorbed by the electrode

at a high voltage according to the current response curve.””
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Fig. S4 CDI profiles of the 3DMGA and commercial activated carbon (AC)

electrodes under 1.6 V
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For comparison, the CDI performance of AC electrode is measured under the same
batch-mode experiment conditions as the 3DMGA one. As seen the CDI curves in the
Fig. S4, the solution conductivity by using AC electrodes is always higher than that of
3DMGA during the whole adsorption process, indicating the AC exhibits a lower
deionization rate due to the existence of micropores.® ° The electrosorption capacity

of AC is 2.9 mg /g, which is lower than that of the 3DMGA one (3.9 mg/qg).
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