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Preparation of graphene oxide-carbon nitrides hybrid membranes for desalination

Uemura, Shinobu

2,800,000

Reverse osmosis (RO) membranes consisted of two-dimensional materials, such
as graphene and graphene oxide (GO), have attracted increased attention in seawater desalination.
In this research, various hybrid membranes consisted of GO and carbon nitride (CN; which is known as
a photocatalyst with 2D nanosheet) have been prepared and their water permeability from saline
water have been also investigated. The GO-CN hybrid membranes bK electrostatic interaction were
thinner and more stable in saline water than other GO and GO-CN hybrid membranes, and the lowest ion
permeation were achieved. These results might be due to low void space between GO layers and CN
layers for nanosheet structures and intermolecular interaction by the ionization.
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Scheme 1. Chemical structures of graphene
oxide (left) and carbon nitride (right).
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Table 1 Preparation conditions of the membranes

Treatment of Treatment of Membrane
membranes

GO GCN treatment
GO
GO hesat thermal 100°C,2h
GO-GCNht (pH 4)  hydrothermal
GO-pCN-M (pH 4)  HCI treatment
GO-GCN-M (pH 4) pH 1.2
GO-GCN-M-2  (pH 4) pH 1.2 50°C,2h
GO-GCN-M-24  (pH 4) pH 1.2 50°C,24h
GO-GCN-M-2°  (pH 4) pH 1.2 100°C, 2h
GO-GCN-M-24"  (pH 4) pH12  100°C,24h
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Fig. 1. SEM images of GO (A and B),
GO-GCNht-M (C and D), GO-pCN-M (E and
F), and GO-GCN-M-2 (G and H).
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Fig. 2. Penetration process of ions through

the prepared membranes.
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Table 2 The membrane’s features and the ion
penetrations

Water
thickness Density of  conductivity

sample (um, ave.) membranes (mS/m,
3hlater)
GO 18 Non-dense  0.62 (0.46)
GO heat 0.54 Non-dense  0.62 (0.46)
GO-pCN-M 017 Dense 0.36 (0.18)
GO-GCN-M 0.27 Dense 0.77 (0.60)
GO-GCN-M-2 0.19 Dense 0.38(0.22)
GO-GCN-M-24 011 Dense 0.63(0.48)
GO-GCN-M-2 0.80 Dense 0.63(0.47)
GO-GCN-M-24' 0.54 Dense 0.32(0.17)
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Fig. 3. AFM images of GO with cyanuric
chloride (left) and long treatment GO with
cyanuric chloride (right).
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