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Scheme of «Rubizhansky» 
waste collector  

The task of the present work was to purify the «Rubizhansky» tailings storage facility 
wastewater from organic pollutants by sorption materials based on the clay minerals, as well as to 
study the effect of the physicochemical characteristics of the natural and modified clays on their 
sorption capacity.  

Sorption materials: 
• Montmorillonite from Cherkasy deposit (Ukraine) (ММТ), 
(Ca0,12Na0,03K0,03)0,18(Al1,39Mg0,13Fe0,44)1,96(Si3,88Al0,12)4O10(OH)2·nH2O) (layer silicate); 
• Palygorskite from Cherkasy deposit (Ukraine) (PG), Mg5Si8O20(OH)2·4H2O) (fibrous 
silicate); 
• MMT-HDTMA – modified MMT by the cationic surfactant (HDТМА, 
(C16H33)N(CH3)3Br);  
• PG-HDTMA – modified PG by the cationic surfactant (HDТМА, (C16H33)N(CH3)3Br).  Wasterwater characteristics:  
Organic pollutants: aromatic sulfonic acids, plasticizers, nitrobenzene, chlorobenzene, 

phenol, mineral salts; 
•pH=4; thick dark brown color; a large amount of suspended particles; organic and 
inorganic substances (in terms of dry residue) - 98.5 g/L; calcined residue (mineral 
substances) - 79.6 g/L; total organic carbon (TOC) -  1130 ppm at a 1000-fold dilution. 

 
Characteristics of the clay adsorbents 

Sample Ssp.(BЕТ), 
m2/g 

Ssp.(BJH), 
m2/g 

Vtotal, 
sm3/g 

raver., 
nm 

Removal  
efficiency, 

% 

PG 213.0 153.
8 

0.51 4.8 5.9 

МMТ 89.1 39.5 0.08 1.8 4.8 

PG- 
HDТМА 

65.1 100.
3 

0.35 10.
9 

96.5 

MMT-
HDТМА 

2.3 2.8 0.01
7 

15.
0 

91.8 

The effect of -potential on sorption 
materials 
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Conclusions: 
 The natural clays had no affinity to negative charged dyes while samples of HDTMA- 

montmorillonite and HDTMA-palygorskite had significant removal ability of organic 
pollutants from wastewater; 

 Wastewater of «Rubizhansky» waste collector can be successfully removal from dyes by  
the low-cost sorbents - modified clay minerals. 

Section 5 of 
«Rubizhansky» waste 

collector    

Water sample from section 5 
and dry residue  


