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FTIR analysis of BAC-GO and G-GO were performed on an FT-801 FTIR spectrometer (Simex, Russian), with a resolution of 1 cm-1 at a range of 450-4700 cm-1, in accordance with the standard method and using an accessory to measure attenuated total reflection (ATR) and specular-diffuse reflection (SDR), at a temperature of 25±10C. 

FTIR spectroscopy 

Figure 1 shows the comparative FTIR spectra of the starting materials and the obtained GO. Weak signals of C-O-H and C=O bonds were observed in the spectra of BAC and GO at wave numbers 980 cm−1 and 1417 cm−1 [1]. This further clarifies the accuracy of the numerical values of oxygen groups (0.2 mg-eq/g) in BAC and graphite molecules in Table 1. This further clarifies the accuracy of the numerical values of oxygen groups (0.2 mg-eq/g) in BAC and graphite molecules in Table 1. And, according to the obtained spectra of BAC-GO and G-GO, the absorption region at 3300 cm−1 and 1420 cm−1 is due to O-H, 1723 cm−1 long vibration of C=O bonds in carbonyl group and carboxyl groups, long-term vibrations and deformation peaks of C=C bonds of the aromatic ring at 1585 cm−1, absorption at 1249 cm−1 is attributed to long-range vibration of C–O epoxy functional groups, 1054 cm−1 was found to be characteristic of long-range vibrations of C–O alkoxy bonds [2-6]. In the course of strong oxidation, we can see that intense absorption peaks of oxygenated hydroxyl, epoxy, carboxyl, carbonyl groups connected with carbon atoms appear. From this, we can see that the increase in the numerical values of the bound oxygen groups in Table 2 by 65 times in BAC-GO and 75 times in G-GO was clearly observed in the FTIR spectrum. Similar research results were obtained in studies [3, 4, 7, 8].
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Fig. 1 FTIR spectra 

Based on this, the FTIR spectra data confirm that the BAC derived from renewable plant biomass and the GO synthesized from it are of high quality and are similar to the GO obtained from synthetic graphite. The synthesis efficiency (yield) of GO from synthetic graphite is 10.4%, and that of GO from BAC is 11.6%, nearly 1,2% higher than the yield of GO from synthetic graphite. In this regard, based on the above data, in comparison with synthetic graphite, BAC is the most efficient and economical material for the synthesis of BAC-GO. 

Table 1 Functional groups of G-GO and BAC-GO according to UV and FTIR spectra

	
Samples
	Functional groups

	
	
UV spectra, 
λ, wavelength (nm) 
	
FTIR spectra, 
wavenumber (cm-1)

	
	228
	233
	980
	1417
	1054
	1249
	1585
	1723
	1420
	3300

	G-GO
	presence of π-π* bond of aromatic ring in GO molecule and C=O bonds in epoxy, carbonyl groups
	C-O-H and C=O bonds
	C–O alkoxy bonds
	C–O epoxy functional groups
	C=C bonds of the aromatic ring
	C=O bonds in carbonyl group and carboxyl groups
	O-H

	BAC-GO
	
	
	
	
	
	
	



Questions
1. Fourier-transform infrared (FTIR) spectroscopy
2. FTIR analysis of BAC-GO and G-GO 
3. Comparative FTIR spectra of the starting materials and the obtained GO 
4. Functional groups of G-GO and BAC-GO according to UV and FTIR spectra
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