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In order to obtain the GO membrane, the following methods are used: filtration (vacuum, pressure filtration); casting-plating (spinning casting-plating, drop casting, two-piece coating); layer-by-layer assembly; evaporation; alignment method which is related to the shift and hybrid method [1].
From all the above methods in our experimental work, we chose vacuum filtration because of its availability, low labor intensity, nano-sized control over the membrane thickness and the possibility of high-scale production of GO membranes. GO membranes using vacuum filtration were first obtained in work [2], in which GO monolayers were connected almost in parallel. Also in this work, it is stated that during the preparation process, the physical and chemical properties of GO monolayers do not change [3, 4].
The synthesis of GO membrane using vacuum filtration consists of following main steps: the selection of the appropriate concentration of GO solution; GO membrane is deposited by passing GO solution through a porous film, then after the completion of the filtration, the obtained GO membrane is dried [3, 5]. The result is a uniform dispersible membrane with a relatively flat surface due to the fluidity of water in the solution filtration process. The thickness of obtained film depends on the concentration. 
In order to prepare GO membrane, we used the vacuum filtration method. In order to do that, 200 mLsuspension of GO (C= 1.5 mg/mL) was filtered through a porous alumina membrane filter. The GO membrane was left to dry at 252C for 48 h and then separated from the filter (Figure 2).
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Figure 2. Preparation of GO membrane.
Surface morphology and cross section GO membrane

The SEM images of GO (a) in Fig. 2 (b –surface, c –cross section) clearly show that GO has a two-dimensional sheet-like structure. From the images (Fig. 2 (b, c)) of SEM, it can be seen that the films are stacked one above the other, and there are wrinkled areas on the GO membrane surface. According to Fig. 2 (c), the SEM image of the cross-section clearly shows that the GO membrane is layered and has a highly ordered lamellar structure. The film thickness is about 20 μm. GO membrane has a relatively flat surface, a large area, flexible and mechanically strong (Fig. 2) [3, 4]. The EDX analysis in Fig. 2 (a) shows that GO membrane contains: C – 69.02 at.%, O – 30.04 at.%, S – 1.39 at. %, Cl – 0.77 at.%
 
[image: ]

Fig. 2 Surface morphology and cross section and EDX GO membrane: a) GO membrane; b) Surface of GO membrane; c) Cross-section of GO membrane; d) EDX analysis of GO membrane.

Questions
1. Vacuum filtration
2. Vacuum filtration methods
3. The synthesis of GO membrane using vacuum filtration
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