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STUDY OF ADSORPTION PROPERTIES OF NATURAL AND 
MODIFIED CLINOPTILOLITE IN RELATION TO CHLORAMPHENICOL 

 
Today, the main method of combating diseases caused by pathogenic bacteria is 

antibiotic therapy. Research on the sorption of chloramphenicol on clay minerals is really 
relevant, because these minerals show a high ability to retain various substances, including 
antibiotics. Clay minerals such as montmorillonite, illite, and kaolinite have surface 
properties that allow them to adsorb various compounds. 

Research shows that clay minerals are able to sorb chloramphenicol, which can help 
reduce its concentration in the environment and prevent its negative effects on human 
health and the environment [1]. 

Clay minerals can be used as carriers for the removal of chloramphenicol from 
wastewater or in the water treatment process. They have a high capacity for adsorption 
and have a long-lasting effect on the antibiotic, forming stable complexes. However, 
further research is needed to determine the optimal conditions and parameters of 
chloramphenicol sorption on clay minerals in order to maximize their effectiveness in 
water and wastewater treatment applications. 

We proposed the use of natural and modified Ukrainian sorbents for binding 
chloramphenicol from solutions. For determination, UV spectroscopy was used as a fast 
and sensitive method of quantitative determination. We studied the physicochemical 
properties and adsorption of chloramphenicol by samples of natural clinoptilolite from the 
Sokyrnytsky deposit with a grain diameter of 0.75 mm and clinoptilolite modified with Cu2+ 
ions (С(Сu2+) = 2.9 ∙10-4 mol/l. It was found that when modified with Сu2+ ions natural 
clinoptilolite undergoes partial amorphization of the clinoptilolite phase, i.e. fixation of ions 
occurs precisely in this phase. When studying adsorption by samples of natural 
clinoptilolite, it was found that the extraction of chloramphenicol is about 32-57%. After 
modification of natural aluminosilicate samples with copper ions, an increase in the degree 
of extraction is observed up to a maximum of 78% . 

Therefore, the composition Сu2+/natural clinoptilolite can be proposed as a promising 
sorbent for the extraction of chloramphenicol from wastewater and as a system of 
prolonged release after further comprehensive study. 
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The results of these experiments underwent statistical processing and showed a low 
percentage of error, which confirms their ability. 

Therefore, the obtained results indicate that these methods of analysis can be used in 
practical pharmacy to determine the concentration of chloramphenicol in real objects. 
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STUDY OF THE PHYSICOCHEMICAL AND ADSORPTION 
PROPERTIES OF PEARLITE AND PHLOGOPITE 

 
Clay and siliceous materials, such as bentonite, montmorillonite, clinoptilolite, are 

widely used in wastewater treatment, as carriers of catalytic compositions for air 
purification [1], and are actively being introduced into medical use, namely as carriers of 
the active substance with subsequent prolonged release, as well as on the basis of these 
materials, it is possible to create a system of controlled delivery of active substances [2] by 
increasing the rate of dissolution of lipophilic substances in biopharmaceutical processes. 

Adsorption of organic molecules on clay minerals can occur on their outer surface or in 
the interlayer space and depends on many parameters. Therefore, to determine the 
mechanisms of drug/solid complex formation and drug release, it is necessary to know the 
physicochemical properties of the adsorbent.  

Therefore, studying the physicochemical and adsorption properties of such substances 
is an important task for solving the above-mentioned issues. Samples of natural phlogopite 
(N-Ph) and pearlite (N-Per) were investigated by IR spectroscopy, XRD analysis, and the 
adsorption of copper ions (Cu2+) as a model system were also studied. 

The samples turned out to be multiphase: in N-Ph, 80% of the mineral consists of the 
phlogopite phase with an average crystal size of 9 nm, there are also impurity phases of 
corderite and diopside, while the size of phlogopite crystallites is the largest - 65 nm 
compared to other phases. According to XRD, it was established that pearlite of Ukrainian 
origin has an amorphous structure. 

Both IR spectra are characterized by the corresponding bands of oscillations in the 
regions of 400-1000 cm-1, which relate to the valence and deformation vibrations of the Si-
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O structural fragments. Characteristic bands of oscillations of adsorbed water molecules 
were also found in the regions around 1600 cm-1 and 3400-3200 cm-1. A weak calcite phase 
at 1442 cm-1 was also found in samples N-Ph. 

Adsorption of Cu2+ ions from aqueous solutions was studied at 20 oС under static 
conditions, constantly shaking the flask, for 2 hours (equilibrium establishment time); the 
ratio sample mass : solution volume = 1 : 100. Copper(II) adsorption isotherms have a 
similar shape, which indicates the same adsorption mechanism, which is assigned to the L-
type. The following conclusions can be drawn: the Langmuir equation describes well the 
experimental results of Cu2+ adsorption by N-Ph and N-Per samples (R2 values approach 
unity), Cu2+ is better sorbed from chloride solutions than nitrate, which may be related to 
the high affinity of chloride- of anions to the surface of minerals. 
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ВПЛИВ ПРИРОДИ ІНІЦІАТОРА ТА ТЕМПЕРАТУРИ 

НА КІНЕТИКУ ПОЛІМЕРИЗАЦІЇ АКРИЛАМІДУ 
 

Поліакриламід належить до доступних і порівняно недорогих водорозчинних 
полімерів з унікальним комплексом прикладних властивостей. Сьогодні важко знайти 
якусь область техніки та технології, де не застосовувалися б поліакриламідні реагенти. 
В медицині полімери акриламіду використовуються для виготовлення бандажів для 
ран, серветок, пелюшок, в якості плівкоутворювачів для фармацевтичних препаратів 
пролонгованої дії, гідрогелей для контактних лінз, гідрогелей (імплантів) для 
контурної та об'ємної пластики м'яких тканин в хірургії, для отримання сульфатно-
поліакриламідних гелей для ідентифікації білків та їх субструктур у біомедицині. 

Основним методом синтезу полімерів на основі акриламіду та інших ненасичених 
амідів є радикальна полімеризація. У зв'язку з вищевикладеним, нами були проведені 
дослідження кінетики полімеризації акриламіду з використанням різних речовин в 
якості ініціаторів радикальної полімеризації (амонію персульфату, калію персульфату, 
водню пероксиду, водню пероксиду в присутності кобальту (ІІ) ацетату та калію 
персульфату в присутності кобальту (ІІ) ацетату)  у водному середовищі при різних 


