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Electrical Characterization 
The electrical properties of GO and RGO films were investigated by four-point probes method. Electrical measurements were made using the traditional four-probe method, with current measured on a Keithley 6485 (Tektronix, Inc.  U.S.A.) and voltage applied with a Tektronix PWS2326.


Electrical characteristic of the G-GO and BAC-GO
[bookmark: _Hlk181745140][bookmark: _Hlk181745361]The electrical characteristics of the G-GO and BAC-GO samples were measured using the Keithley picoammeter (Model 6485) by four-point probes. The resistivity results showed the following values: ρ (G-GO) = 1.2x103 and ρ (BAC-GO) = 1.53x104 (Fig. 1). According to the obtained resistivity values, there is a difference between G–GO and BAC–GO, that for the BAC–GO sample, ρ has become an order of magnitude greater than for G–GO. The high value of BAC–GO resistivity is due to the fact that BAC crystals by their nature have a random porous rod-like structure of the aliphatic character of saturated carbon bonds (Fig. 8 (a, c)) [1-18], respectively, the conductivity of the electric current is lower than that of G-GO. Graphite crystals mainly have flocculent, scaly or lamellar forms of aromatic nature of the ordered structure [1, 1-18] (Fig. 7 (b, d)), which allows good current conductivity, respectively, shows a lower value of resistivity than in BAC. In addition, the high value of BAC resistivity is presumably influenced by the location of functional oxygen-containing groups, along the periphery and inside the tunnel rod-like porous form of BAC (Fig. 8 (a, c)) [1, 1-18], as well as the presence defective surface (Fig. 4) (Table 1) [54-66]. That is in good agreement with the results of UV, XPS, IR, Raman, XRD, SEM, SEM, EDX (Fig. 1-9) and determination of the level of oxygen-containing groups (Table 2). 
[image: E:\1. Paper and Conference\1. Papers 2022\11. GO BAU GO Graph\Материалы GO from AC,Graph\ALL Figures EMF\Electr Charact 14.11.2023.emf]
Fig. 1 Electrical characteristics
Electrical Characterization of the GO and GO/CMC membrane
[bookmark: _Hlk181744906]The electrical characterization of the GO and GO/CMC membrane was carried out using a Keithley Picoammeter (Model 6485) using the four-point probe method. The resistivity of the GO/CMC membrane increased from 1.51×106 to 1.26×107Ohm×m compared to the initial GO with an increasing amount of CMC (0.03 g; 0.06 g; 0.15 g) (Figure 2(0)–(3)).
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Figure 2. Electrical characterization of 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.


The value of the resistivity of the initial GO was equal to 1.51×106, and for the GO/CMC sample (0.03 g), it showed the following value: 6.46×106 (Figure 9(1)). On the following GO samples of added CMC solid masses (0.06 g; 0.15 g) there was an increase from 9.27 ×106 to 1.26×107(Figure 2(2),(3)).
In general, according to the obtained results of the specific resistance of the GO with added CMC particles (0.03 g; 0.06 g; 0.15 g), an increase in the resistivity was observed compared to the initial sample. According to the research, an increase in the permittivityof a composite with GO is associated with interfacial polarization that occurs at the CMC–GO interface [3,4].
[bookmark: _GoBack]Moreover, the increase in the dielectric constant was affected by the presence of polar functional groups of GO, such as –OH, –CHO, –CO, and –COOH, providing good adhesion and corresponding to local electrical contacts that can lead to strong interfacial polarization. In the case of a pure GO sample, this polarization can be due to the immiscible phase of the polymer matrix. Presumably, spatial polarization due to trap states leads to the accumulation of charge carriers and to an increase in the value of the permittivity [3,5].

Questions
- Electrical characteristic of the G-GO and BAC-GO
- Electrical Characterization of the GO and GO/CMC membrane
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