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1. Introduction 

Water purification is a critical need in many industries, as water and environmental pollution is a serious 

environmental problem worldwide. Industrial pollutants in water usually include heavy metals and/or a huge amount 

of organic pollutants, their removal requiring the use of complex and expensive processes [1]. Natural and modified 

clays have a large surface area and high ion exchange capacity, allowing their application as effective adsorbents for 

the removal of heavy metals or organic pollutants from wastewater. In this regard, scientific interest in the 

development of new environmentally friendly technical solutions and inexpensive materials (adsorbents and/or 

catalysts) based on clays is growing [2]. The purpose of this work is to modify natural clays by introducing organic 

alkoxide compounds, aiming to increase the adsorption capacity of those materials. 

 

2. Experimental 

A natural clay composed mainly by kaolinite, obtained from Aktobe deposit, were used in this work as raw source. 

The natural clay were first washed with distilled water at 60 oC, considering 6 g of clay in 6 L of water and after 

contacted with 60 mL of dimethyl sulfoxide (DMSO) and 2.5 mL of H2O. The suspension was kept under magnetic 

stirring at 80 oC for 10 days, and then left at room temperature for 5 days. The resulting material was extracted after 

two series of centrifugation, first with 50 mL of dioxane, then with 50 mL of isopropanol. The product obtained was 

dried at a temperature of 50 °C for 1 day, resulting in DMSO sample. Then, an additional sample was prepared 

using 1 g of DMSO and 6 g of triethanolamine (TEOA) and placed in a water bath at 120 oC for 2 h, further washed 

with isopropanol and dried at 60 oC for 24 h, resulting in sample DMSO-TEAO. All materials were tested in 
adsorption of methylene blue (MB) to assess their capacity as adsorbents. The concentration of MB along time was 

determined by UV/VIS spectrophotometry at a wavelength of 665 nm. 

 

3. Results and Discussion 

The adsorption runs were conducted for 8 h, starting with 

a MB concentration of 50 mg/L, 2.5 g/L of catalyst, pH 

3.0 and temperature = 50 oC. The results obtained for the 

Aktobe-based clays are shown in Figure 1. It is observed 

that the modification introduced in the natural clays 

increases its adsorption capacity. The difference between 

the natural clays and the modified clays is ascribed to the 

embedded organic substances in the modified clays. 

Additionally, it can be observed that the sequential 

treatment with DMSO followed by TEAO, strongly 

increase the adsorption capacity of the materials 

compared to the adsorbent modified with DMSO. 
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Figure 1. Adsorption of MB with the natural Aktobe clay 

and with Aktobe-DMSO and Aktobe-DMSO-TEAO. 

4. Conclusions 

The results obtained show that organic modified clays are suitable adsorbing materials for removing organic 

pollutants from water. 
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