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Research Progress of Graphene and Its Composites as Electrodes
for Capacitive Deionization

FENG Ai-Hu, YU Yun, SONG Li-Xin

(Key Laboratory of Inorganic Coating Materials, Shanghai Institute of Ceramics, Chinese Academy of Sciences, Shanghai

200050, China)

Abstract: Capacitive deionization is an energy-efficient and environment-friendly desalination method, which forces

ionic species toward oppositely charged high-surface-area electrodes under an electric field to achieve the purpose of

desalination. The key technology is to prepare electrode materials, which require high specific surface area, reasonable

pore size distribution and excellent electrical conductivity. Graphene is a desired kind of electrode material used in ca-

pacitive deionization for its high specific surface area and wonderful conductivity. However, the actual specific surface

area is far below the theoretical value due to the effect of aggregation of graphene. The three-dimensional graphene or

the composite materials can overcome aggregation effect to improve the performance of electrode. The research pro-

gress of the capacitive deionization technology based on graphene and its composite electrode are reviewed in detail.

The existing problems and application prospect are also objectively pointed out in this review.
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Table 1 Comparison of the performance among different graphene-based electrode materials

[Specific capacitance/

[Initial concentration/

prerte s (CUSIT ATS T
(mV-s1)] ductivity/(uS-cm™)]
GR 142 75.18/70.00 2.0 -/~50 1.85 [21]
GR 77.0 - 2.0 22.8/- 0.46 [17]
GR 222.1 - 2.0 /~55 1.35 [26]
GR - - 2.0 -/86.9 0.88 [27]
GR 464.0 149.8/5.0 2.0 -/500 8.60 [19]
RGO-RF 406.4 135.7/10.0 2.0 -/~58 1.42 [35]
3DMGA 339.0 58.4/5.0 2.0 -/~105 5.39 [37]
3DGHPC 384.4 80.34/10.00 1.2 -/60 6.18 [38]
GHMCS 400.4 43.22/10.00 1.6 -/68.5 2.30 [39]
STGS 305.0 57/10 1.5 -/~106 4.95 [40]
GS 356.0 205.2/5.0 1.2 500/- 14.90 [41]
KOH'gclsvated 3513.0 - 2.0 70/150 11.86 [46]
20%GR+AC 779.0 181/1 12 -/100 2.94 [48]
5%GR+MC 685.2 89.5/1.0 - -/~90 0.73 [49]
GR+10%CNTs 479.5 68/10 2.0 /57 1.41 [53]
10%GR+CNTs 438.6 311.1/10.0 1.6 -/100 0.88 [54]
GR+10%SWCNTs  391.0 213/10 2.0 780/1540 26.42 [55]
GR+15% SnO, - 323/5 1.4 /=61 1.49 [60]
GR+MnO,-NPs - 180/10 12 -/~100 ~3.50 [61]
GR+MnO,-NRs - 292/10 1.2 -/~100 5.01 [61]
GR+Ag - 114.7/25.0 1.5 - - [64]
GR+Ag@C - 107.6/25.0 1.5 - - [64]
GR+TiO, 187.6 142.6/5.0 1.2 500/- 15.10 [66]
GR+20%TiO, - 443/10 0.8 ~300/- 9.10 [67]
GR-+4%PANI 394.0 - 12 500/- - [71]
GR+PCNF 474.0 151/- 12 100/- 7.80 [75]
10%GR+ACF 621.0 193/5 12 400/- 7.20 [76]
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