
 
Full Paper ___________________________________________ Thematic Section: Research into New Technologies. 
Reference Object Identifier – ROI: jbc-02/18-53-3-136                                                       Subsection: Physical Chemistry.                                     

136 _________ © Butlerov Communications. 2018. Vol.53. No.3. _________ Kazan. The Republic of Tatarstan. Russia. 

Publication is available for discussion in the framework of the on-line Internet conference “Butlerov readings”. 
http://butlerov.com/readings/ 
The article is published based on the materials of the 2nd stage of the Mini-Symposium "Butlerov's Heritage –17-18" (Kazan). 
Submitted on January 20, 2018. 
 

Adsorption of sodium diclofenac on activated carbon,  
oxide and iron(III) hydroxide 

 
© Irina B. Dmitrieva,* Sergey E. Erdny-Garyaev, Alexander S. Chukhno,+  
Ekaterina Yu. Pavlova, Maria O. Koryakovskaya, and Anna A. Pyurbeeva 

Department of Physical and Colloid Chemistry. St. Petersburg State Chemical-Pharmaceutical Academy.   
Professor Popov St., 14. St. Petersburg, 197376. Russia. 

Phone: +7 (812) 499-39-00 (4140). E-mail: irina@dmitriyev.ru, alex-chuhno@yandex.ru 
___________________________________ 
*Supervising author; +Corresponding author 
Keywords: adsorption, sodium diclofenac, activated carbon, iron(III) oxid, spectrophotometry, рН.  

 
Abstract 

The adsorption of sodium diclofenac on activated carbon, iron(III) oxide and on freshly precipitated 
iron(III) hydroxide has been studied. The amount of adsorbed diclofenac is determined from change in 
concentration of the solutions before adsorption and after adsorption by spectrophotometric method. In this 
paper, the analytical wavelength for diclofenac sodium is λ = 276 nm. All measurements of the optical density 
of the diversifenac solutions is carried out at λ = 276 in further. It was shown that the adsorption capacity of 
iron(III) esters is higher than that of activated carbon. Iron oxide is a hydrophilic sorbent, and activated carbon 
is hydrophobic and naturally iron oxide sorbs the electrolytes better, such as sodium diclofenac. A major 
disadvantage of iron oxide is its low specific surface area, therefore to remove from the water the same 
amount of diclofenac by iron oxide because of its low specific surface, it takes ten times more than activated 
carbon, which obviously isn't beneficial. We proposed using freshly precipitated iron(III) hydroxide as the 
sorbent considering that activated carbon and iron oxide are expensive sorbents. Iron salts are used in practice 
as coagulants in the purification of industrial and domestic wastewater. The effect of pH on the sorption of 
sodium diclofenac on the ash of freshly precipitated iron hydroxide was studied. The following pH values is 
chosen in the work: 3, 6 and 12 corresponding to the region of high positive, neutral and high negative charges 
of the iron(III) hydroxide surface. The sol of freshly precipitated iron hydroxide was prepared directly in a 
solution of diclofenac sodium by the hydrolysis of iron nitrate. The sorbent, obtained in this way with particle 
sizes of 10-100 nm has a larger specific surface area than activated carbon. 

Comparison of sorption isotherms of sodium diclofenac on hydroxide and iron(III) oxide shows a 
higher sorption capacity of freshly precipitated iron hydroxide, which is due to a very large specific surface 
area and a large number of active adsorption centers. 
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