S. AMANZHOLOV EAST KAZAKHSTAN UNIVERSITY


Department of Chemistry






Subject: "Nanotechnologies and nanomaterials" (instruments, research methods)
	
Lecture No. 10: «Introduction to ultrasonic processing equipment»




Lecturer: Kuanyshbekov Tilek Kuanyshbekuly, PhD






Oskemen 2024

	[image: ]

	


[image: ]
	LECTURER: PhD, Associate Professor 
Kuanyshbekov Tilek Kuanyshbekuly
[bookmark: _GoBack]Lecture No. 10: «Introduction to ultrasonic processing equipment»
Plan: 
· [bookmark: _Hlk181732289][bookmark: _Hlk181737751][bookmark: _Hlk181741666][bookmark: _Hlk181728465]Preparation of GO suspension 
· Exfoliation of graphene oxide (GO)
· Preparation of GO[image: ]



Exfoliation of graphene oxide (GO)

In the last stage of GO synthesis, important step is the exfoliation of multilayer graphene oxide sheets into few-layer graphene sheets. As a result of oxidizing graphite with strong oxidizers by the Hummers method, graphene oxide has a large number of oxygen-containing functional groups on both sides and edges of the graphite sheet, which helps to increase the distance between the layers. The process of exfoliation of graphene oxide is carried out using centrifugation and ultrasonic treatment, as a result of which GO is exfoliated into multilayer, even single-layer sheets. The GO suspension was treated with a centrifuge at a rotation speed of 5000 rpm, then processed by ultrasound at a frequency of 45 kHz (UZTA-0.15 / 22-0, Russia) at a temperature of 25 °C for 60 minutes (Figure 1) [1-3]. 
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Figure 1. Stage of synthesis GO suspension.

UV-Vis Analysis of BAC–GO and G–GO
Figure 2 shows the relative UV spectrum of BAC- and graphite-derived GO. In the spectrum of BAC–GO, an absorption band was observed at a wavelength of 228 nm, and for G–GO, a wavelength of 233 nm was observed. This indicates the presence of a π-π* bond of the aromatic ring in the GO molecule and C=O bonds in the epoxy; carbonyl groups formed after strong oxidation [3,4] (Table 1). The obtained results are in good agreement with other studies [5–7] in which absorption was found in the 220–240 nm region. 
[image: ]
Figure 2. UV spectra of G–GO and BAC–GO suspension.

According to the obtained UV spectra, it is found that GO from graphite and BAC are similar, with only a noticeable difference in their intensities.

Questions
1. Preparation of GO suspension 
2. Exfoliation of graphene oxide (GO)
3. Preparation of GO
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