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Mechanical Characterization
The mechanical characteristics of the GO and GO/CMC membranes were studied using a tensile testing machine (Tensile testing machine WDW5× kN - Time Group Inc., China) with a measured load range of 0.01–5kN and a loading speed range of 0.0005–500 mm/min. Data registration was performed automatically using a computer with a special program. During the testing of the samples under a load of 0.01 kN, the movement speed was 2 mm/min. The samples were tested until the maximum tensile force was reached or before the sample became deformed.
Mechanical Characterization
One important point of the study is the mechanical testing of the GO/CMC composites, which highlights the importance of the properties of the obtained composite membranes. Figure 1(0)–(3) show a graph of the applied force and relative elongation after stretching GO and GO with CMC (0.03 g, 0.06 g, and 0.15 g) at room temperature on WDW-5E. The obtained results regarding the mechanical properties of the GO and GO/CMC composites showed that with an increase in the added solid mass of CMC (0.03 g; 0.06 g; 0.15 g) in the GO, the mechanical tensile strength increases from 2.3 MPa to 14.3 MPa and the Young’s modulus from 2.3 MPa to 143 MPa (Figure 1(0)–(3)).
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Figure 1. Mechanical tensile strengthof GO and GO/CMC samples: (0) initial GO; (1) GO/CMC 0.03 g; (2) GO/CMC 0.06 g; (3) GO/CMC 0.15 g.
According to the obtained results, the tensile strength of the initial GO was 5.7 MPa andthe Young’s modulus was 57 MPa. After adding 0.03 g of CMC to the GO, the strength limit was 2.3 MPa and the Young’s modulus was 9.2 MPa. Then, after adding 0.06 g of CMC to the GO, the ultimate strength was 9.9 MPa and the Young’s modulus was 66 MPa. Further, after adding 0.15 g of CMC to the GO, the strength limit was 14.3 MPa and the Young’s modulus was 143 MPa. Based on the results of this research, it can be seen that adding a small amount of CMC to the GO decreases the strength limit and Young’s modulus, and increasing the amount of CMC significantly increases the strength limit and Young’s modulus. In our opinion, presumably, the addition of CMC in a small amount can increase the porosity in the layer of graphene oxide film, and when the amount of CMC is further increased, it fills the pores between the GO lattices and forms a connection between the GO and CMC, leading to an increase in the Young’s modulus at the strength limit. Also, an increase in mechanical strength with an increase in the added mass of CMC particles in GO according to the Young modulus values of the GO/CMC composite membranes is explained by the presence of a large number of carboxymethyl groups in the CMC and various functional oxygen-containing groups in the GO, as well as the presence of hydrogen bonds between GO and CMC [1–4] and the ether bond –C=O, which is confirmed by the FTIR spectra. Therefore, the results regarding the mechanical testing of GO/CMC composite membranes are in good agreement with the data fromthe SEM, FTIR, XRD, and electrical characterization analyses.
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