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Abstract
Today, the demand for clean and high-quality products is growing significantly. Sorbents 

play a very important role in the purification of these products. Special attention is paid to 
the selectivity and desorption properties of activated clay powders that purify edible oils, in 
particular vegetable oils. The selective action and reuse of sorbents were considered highly 
effective both from an ecological and economic point of view. For the analysis of the selectivity 
and desorption properties of sorbents, the chromatographic method was used. Also, the areas 
of application of the products obtained as a result of the desorption process of adsorbents are 
determined.

In the desorption process, the binding force is high due to the increase in the kinetic energy 
of molecules bound to the surface (heat transfer). It was established that the selectivity property 
depends on the chemical composition and structural structure of the activated clay powders.
Keywords: Paligorskite clay, activation, adsorption, desorption, selectivity, chromatogra-
phy, organic matter, chemical composition and structural structure

The urgency of the issue
Processes carried out using clay pow-

ders for the purification of vegetable oils are 
considered an environmentally safe and ef-
fective method. However, chromatographic 
analysis is necessary to determine and mon-
itor the effectiveness of these processes. 
Chromatography is a very effective method 
for determining the separation and quan-
tity of various substances in vegetable oils. 
Also, obtaining sorbents with desorption 
properties is a waste-free technology and is 
relevant today. This article provides detailed 
information on the application of chromato-

graphic analysis to determine the high ef-
ficiency of oil purification after the process 
using clay powders.

In addition to organic compounds, fat-
ty acids, triglycerides, and other chemicals, 
vegetable oils can sometimes contain toxic 
substances, dyes, and microorganisms. The 
main purpose of cleaning is to remove pollut-
ants and maintain the quality of the oil.

Clay powders are natural adsorbent ma-
terials, and their high surface area and po-
rous structure allow them to be used for the 
effective separation of pollutants from vege-
table oils.
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Paligorskite clay varieties were ground 
to a  size of 0.1 to 1 mm and then weighed 
on a scale of 20 g. Prepare 100 ml of a 15% 
sulfuric acid solution. It is carried out in 
a chemical-resistant reactor for 2.5 hours at 
a temperature from 220to 280 °C under pres-
sure from 2.5 to 3 atm. The solution is boiled, 
dried, and the width of the porous volume is 

increased. Then this suspension was filtered 
and placed for drying. Dried in an air drying 
oven (dryer) at 110 °C for 40 min. Wash until 
pH=3 to 4. It required 700 ml of water. After 
drying in a 1:15 ratio, the pH of the sorbent 
treated with 15% acid was 4.4. Table 1 below 
shows the characteristics of palygorskite clay 
varieties and their role in cleaning.

Table 1. Characteristics and application of varieties of palygorskite clay

Paligorskite 
clay variety Features Application

Grade A The upper surface area adsorbs white 
paint. Separation of dyes and fatty acids

Grade B Has a large diameter of porosity, ad-
sorbs organic substances. Separation of organic pollutants

Grade D Effectively adsorbs heavy metals. Separation of heavy metals

The process of purifying vegetable oils us-
ing clay powders includes an adsorption pro-
cess for separating pollutants from the oil. 
The main stages of this process are:

1.	 Oil preparation – Vegetable oil is ob-
tained in its initial state or purified 
from waste.

2.	 Adding clay powder – A  certain 
amount of clay powder is added to the 
oil and mixed.

3.	 Filtration – Oil and clay powders are 
separated, clay powders help adsorb 
pollutants.

4.	 Obtaining purified oil – All residual 
substances are separated from the pu-
rified oil to obtain pure oil.

Diagram 1. Diagram of the process of 
cleaning vegetable oils with clay powders

Chromatography is used for the sepa-
ration and quantitative analysis of various 

substances in oil. After the cleaning process 
with clay powder, it is possible to check the 
cleanliness of the oil using chromatographic 
analysis. The process of separating mixtures 
using chromatography can be carried out in 
the following ways:

1.	 Gas chromatography (GC): Mainly 
used to detect fatty acids and organic 
compounds.

2.	 Liquid chromatography (HPLC): Ef-
fective in separating polar compounds 
in oil.

3.	 TLC (Base Chromatography): Used to 
detect small amounts of pollutants.

Diagram 2. Chromatographic 
separation process

Diagram 2: The process and results of 
chromatographic separation.

After the purification process of vegetable 
oils using clay powders, it is possible to de-
termine the amount of pollutants remaining 
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in the oil through chromatographic analysis. 
The following table shows the results obtained 

using chromatography and their purification 
efficiency.

Table 2. Efficiency of oil purification using chromatographic analysis

Pollutant Amount separated by 
clay powder (%)

Quantity determined by chro-
matographic analysis (%)

Paints 90% 92%
Heavy metals 85% 87%
Organic compounds 98% 96%

From the figures presented in Table 2, it 
can be seen that the polygorskite clay powder 
of grade B is selective to accompanying and 
associated organic substances in the compo-
sition of clay. It can be assumed that these 
clay varieties are obtained from the layers of 
the palygorskite clay deposit, which, appar-
ently, differ from their chemical composition 

and structural structure. The indicated indi-
cators are the total mass obtained as a result 
of desobtion, and solvent eluins were used 
for separate separation. This method also re-
vealed the separation of valuable substances.

The IR structure of this grade of activat-
ed palygorskite powder is shown in Figure 1 
below.

Figure 1. IR spectrum of activated palygorskite grade B

From the frequencies of valence and de-
formation vibrations in the regions, it can be 
seen that there are bonds between the atoms 
of alkaline earth metals, silicon, aluminum, 
hydrogen, oxygen, and carbon elements. It 
was established that there is a chemical com-
position and structure that increases the se-

lectivity of physical sorption properties and 
also shows desorption properties.

The main advantages of purifying vege-
table oils using clay powders and analyzing 
them using chromatography are:

1.	 Effective cleaning: Clay powder sepa-
rates pollutants with high adsorption 
capacity.



CHROMATOGRAPHIC ANALYSIS OF THE SORPTION AND DESORPTION PROPERTIES47

The Austrian Journal of Technical 
and Natural Sciences, No 11 – 12

Section 2. Chemistry

2.	 Non-toxic: Natural adsorbents do not 
harm the environment.

3.	 Rapid analysis: With the help of 
chromatographic analysis, it is pos-
sible to obtain quick and accurate 
results.

4.	 High accuracy: Pollutants and their 
quantities are measured with high ac-
curacy using chromatography.

Thus, the process of cleaning vegetable 
oils using clay powders is not only effective, 
but also environmentally safe. Chromato-
graphic analysis plays an important role in 
determining the effectiveness of this process 
and the high quality of purification. In the fu-
ture, it is necessary to develop new innova-
tive approaches to improve this method and 
expand its areas of application.
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