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THE KINETICS OF SORPTION OF ISOPROPANOL VAPOR  

ON NATURAL AND ACID ACTIVATED SHUNGITE.  

MECHANISM OF SHUNGITE ACTIVATION  

Excess volatile organic substances in the air is a high priority environmental problem. Currently, 

the purification of gas emissions from vapors of organic solvents by adsorption on natural sorbents, in 

particular shungite, is very promising method. 

It is a fact that acid treatment is an effective way of modification of natural sorbents. Acid treat-

ment is accompanied by an increase in specific surface area, sorption volume, change acid-base proper-

ties of the surface. As a result sorbent works more effectively. 

The aim of the present paper is to study the details of isopropanole sorption on the natural and acid 

modified shungite and establish mechanism of the acid modification of shungite.  

Shungite from the Zazhoginskoye deposit (Russia, Karelia) was the object of the investigation. Ac-

id modification was conducted as follows. Shungite 2–3 mm fraction was in contact with 3.7 M H3PO4 

solution for 4 h at 95ºC. The solid shungite : H3PO4 solution ratio was 1 : 10. Activated samples were 

washed and dried at 100ºC. 



À. Ñ. Ïàíàñþãèí, À. Ð. Öûãàíîâ, Í. Ï. Ìàøåðîâà, Ñ. Â. Ãðèãîðüåâ, Ë. Ì. Ãóçîâà 165 

Òðóäû ÁÃÒÓ   Ñåðèÿ 2    2   2017 

The kinetics of isopropanol vapor sorption on natural and acid activated shungite was studied by 

weighing using appropriate installation. X-ray powder diffraction, adsoption-structural analysis were 

also used to study the samples obtained. 

X-ray powder diffraction data show that acid activation results in disappearance of muscovite phase.  

It is shown that the acid activation causes the increase in the specific surface area from 12 to 32 m2/g 

and the sorption volume from 0.2 to 0.6 mmole/g. The result of acid activation was an increase in iso-

propanol vapor sorption rate of 2-fold. 

Key words: sorption, acid activation, shungite, isopropanol. 
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