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The duration of exposure of materials at the final temperature of the process in 

all experiments was the same and amounted to 1 h. Analysis of the experimental data 

allows us to conclude that temperature is the main factor affecting the process of 

carbonization of the initial plant material. Regardless of the pyrolysis atmosphere, the 

yield of the product from plant raw materials decreases with a significant increase in 

temperature. At present, the main raw material for the industrial production of 

adsorbents is in many studies organic substances - wood, fossil coal, peat, remnants 

of the processing of agricultural raw materials due to their low cost and large amount. 

Solving the problem of creating sorbents based on plant raw materials with the 

inclusion of hydrated fullerenes in their composition solved the problem of creating 

sorbents and environmental problems, since the waste did not always find a useful 

application. Concentration of water solution of hydrated C60, fast C60FWS, є 

molecular-coloidal systems and spherical fractal clusters, structural unit of which is 

micro-hydrophilic, high-hydrophilic supramolecular complex, molecules can be 

folded to fit into ) 24 - hydration of fullerene C60 (C60HyFn). The hydrated 

cultivation is set in its own well-ordered, structurally heterogeneous watery middle, 

in which the directness and kinetics of chemical processes are seen in such, that it is 



144 

necessary to be washed in order to clean 

Keywords: adsorptive purification, sunflower and soybean oil, free fatty acids, 

peroxide compounds,  metals. 

 

Introduction Refined vegetable oils after technological operations of 

hydration and alkaline neutralization contain some groups of chemical compounds in 

dissolved state: pigments, primary and secondary oxidation by-products, toxic 

elements (heavy metals), residual soap, phospholipids, moisture and other impurities. 

Being presenting in oils they worsen their salable condition and quality, also for 

various reasons they complicates heat exchange and hydrodynamic regimens in 

further processing of vegetable oils [1]. Adsorptive purification provides first (and in 

certain cases the only one) possibility to considerably reduce presence of 

contaminating materials in oils. For this reason adsorptive purification makes the 

greatest influence on product quality among all other purification stages. 

Analysis of scientific-technical data and problem statement. 

To reduce oxidation of oils during adsorptive purification it’s recommended to 

vacuumize adsorbents before their adding into oils and to provide the whole process 

under vacuum [2]. In periodic schemes of fat purification an adsorbent is fed into the 

apparatus under vacuum at temperature of 90-950C, and after agitating and exposition 

it is separated on frame filter-presses. In world practice devices for continuous 

purification are widely applied which composition includes tight filters of various 

design with mechanized removing of a deposit. For all technological flowcharts the 

following processing stages are common: preparation of concentrated oil suspension 

of an adsorbent; deaeration, preliminary and final refining; separation of an adsorbent 

on cyclically working filters [3]. 

Theoretical laws of the adsorptive purification process, in particular, 

chemosorption of contaminating materials containing in vegetable oils are described 

thoroughly enough in scientific and technical literature [3,4,5]. 

The key question of effective adsorptive purification is an applied adsorbent. 

Adsorbents existing today can be divided conventionally into several groups.  
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The second group are presented by adsorbents of Russian production having 

1,5-2 times lower average coefficient of purification and oil-absorption power that 

consequently leads to their increased consumption and losses of oil with waste 

materials [6]. Unfortunately, in Ukraine activated bleaching clays are not 

manufactured. Among the ones used in fat-and-oil industry the most known are [7]: 

Testing of these clays in Ukrainian fat-and-oil enterprises have shown that all indexes 

(oil-absorption power, acidity, powder formation, filtration index) of the above-stated 

clays are approximately the same. Purification factor of the American soil 

«Engelguard–F» is by 10% more than of the Polish one «Ieltar–100», but cost of the 

first one is twice more. Besides, raw materials for the Polish bleaching soil are 

supplied from Ukraine. Therefore, most of the enterprises of fat-and-oil and even 

petrochemical branches in the western regions of Ukraine 

(in particular, close corporation «Lvov complex», public corporation «Nezhinsky 

complex», public corporation «Lvov Petro-oil plant») work with Polish bleaching soil 

already more than 5 years. 

The adsorptive purification is a complex process engaging many chemical 

reactions both desired and undesired ones. For example, bleaching soil schematically 

looks like [8]: 

- NHP – Ca2+H+ (bleaching soil) – phosphatidic acid + Ca2+ 

-+R – COO – Na + H+(bleaching soil) - R–COOH 

- Chlorophyll + H+(bleaching soil) - pheophytin 

Hydroperoxides + H+(bleaching soil) – Ketones + Aldehydes 

As a result of this process some impurities are adsorbed within pores of a 

bleaching soil and some of them transform into secondary impurities which 

negatively influence not only organoleptic properties, shelf-life of oils and fats, 

subsequent manufacturing processes (hydrogenation or re-etherification), final costs 

of industrial expenses, but also on the most important – consumer health. 

That’s why it’s very important to choose correctly grade of a bleaching soil 

with properties and characteristics providing obtaining of a high-quality product with 

minimum quantity of primary and secondary impurities, basing on the following 
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parameters: 

- type of processed raw materials; 

- features of an equipment; 

- aims of bleaching or sorption; 

- quality of oil or fat. 

For adsorptive purification of plant oils adsorbents traditionally used can be 

divided into two groups: mineral and carbon-containing ones. Mineral native, 

naturally activated bentonites and synthetic amorphous compounds of silicon dioxide 

are attributed to the first group. The most widespread reagents are activated bleaching 

clays. The second group is presented by carbon-containing substances obtained from 

organic raw materials by pyrolysis with the subsequent activating in a flow of water 

steam or carbon dioxide [9]. Analysis of current state in scientific research 

concerning adsorptive purification shows that in Ukraine only 2 dissertation papers 

are devoted to this problem. The first one [10] is about a choice for the most effective 

sorbents from proven territories of minerals in Ukraine and development of advanced 

technology for adsorptive purification of sunflower oil. Author of this work has 

shown that non-activated palygorskite of the Cherkassy proven territory can be used 

as effective and inexpensive adsorbent allowing to substantially reduce content of 

peroxide compounds, phospholipids and colorants in sunflower oil. Another work is 

devoted to elaboration of new adsorbent from sunflower peel obtained by acid 

hydrolysis with rinsing and leaching [11]. The obtained sorbent had the following 

composition: carbon – 54,62-55,63%; hydrogen – 5,26-5,36%; nitrogen – 0,82-

1,48%; oxygen – 37,23-39,0%; sulphur – not more than 0,3%. Use of this adsorbent 

has appeared effective in technology of alkaline neutralization that minimized losses 

of neutral fat. Proceeding from the above-stated, we have developed new composition 

and improved technology for the adsorbent from peel with nanotubes using method 

of pyrolysis. 

The purpose and tasks of the research. The purpose of this research is 

scientific substantiation for the technology of adsorptive purification of vegetable oils 

using phytosorbent from sunflower peel with nanotubes. 
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Objects and methods of the research. As research objects the samples of 

non-refined sunflower and soybean oils, bleaching clay of «Ieltar–100» trademark 

and adsorbent from sunflower peel with nanotubes have been chosen. Determination 

of acid and peroxide values, mass fraction of phospholipids and colour indexes was 

carried out by standard methods used in oil-and-fat industry, metal content (Fe,Na,K) 

– by method of X-ray-fluorescent spectroscopy using Elvatech firm device. 

Research results for adsorptive activity of the adsorbent from sunflower peel 

with nanotubes. For last years an increasing attention was paid to safety of foodstuff 

including vegetable oils and fats. Safety is evaluated by impurity limit level of 

technogenic and natural origin – dioxines and polycyclic aromatic hydrocarbons [10]. 

On the first stage adsorptive activity of a new adsorbent with nanotubes against 

free fatty acids, phospholipids, colorants and some metals presenting in non-refined 

sunflower and soybean oils has been researched.  

Processing conditions for vegetable oils within a laboratory reactor were the 

following: temperature +45-72°С, duration of agitating – 25-60 mines; agitating 

intensity – 120-400 rpm; residual pressure in a reactor – 1,2 mm Hg. The table 1 

presents experimental data concerning change of some organoleptic, physico-

chemical and structure parameters and also content of Fe,Na,K in samples of 

sunflower and soybean oils prior to and after processing with commercial bleaching 

clay of the «Ieltar– 100» trademark and the adsorbent developed from sunflower peel 

with nanotubes. The data shown in the table 1 prove that adsorbent with nanotubes 

from sunflower peel efficiently eliminates free fatty acids, peroxide compounds, 

phospholipids, colorants and some metals from non-refined vegetable oils, and in 

more extent than it’s provided with application of commercial bleaching clay of the 

«Ieltar– 100» trademark. Thus, high adsorptive activity of the new phytosorbent with 

nanotubes from sunflower peel is confirmed. 

Conclusions. 1. Basing on analysis of scientific advances in the field of 

adsorptive purification the especial importance of the latter in technology of 

vegetable oil purification from contaminating materials and impurities and also 

insufficiency of scientific researches in development of domestic sorbents have been 
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pointed out. 

Table 1 

Influence of adsorbents on quality parameters of oils 

The parameters 

evaluated 

Sunflower oil Soybean oil 

Initial sample 

Acid value,  3,02± 0,3 4,1± 0,36 

Peroxide value,  0,101± 0,01 1,79 ±0,20 

Phospholipids, % 0,45± 0,39 2,1± 0,19 

Metals, mg/kg Na   115,0  ± 10,7 

K     120,0  ±  11,0 

Fe      49,0  ±  4,8 

Na 35,0 ± 3,9 

K 96,3 ± 9,2 

Fe   7,0 ± 0,8 

Adsorption with adsorbent from peel with nanotubes 

Acid value,  0,25 ± 0,02 0,20 ± 0,18 

Peroxide value  0,015 ± 0, 002 0,56 ± 0,06 

Phospholipids, % 0,2 ± 0,02 0,15 ± 0,02 

Colour index,  

iodine units 

5,0 ± 0,4 6,0 ± 0,07 

Metals, mg/kg  Na    No 

K      No 

F       No 

Na    No 

K      No 

Fe     No 

1 High adsorptive activity of the developed phytosorbent with nanotubes 

towards free fatty acids, peroxide compounds, phospholipids, colorants and some 

metals (Fe,Na,K) has been found. 

2 The results obtained point on necessity of further continuation of scientific 

research concerning influence of the phytosorbent with nanotubes on qualitative 

characteristics of vegetable oils including safety parameters.  

3 The research provided by us testifies that raw materials for production of the 

sorbent is wastes of oil-and-fat manufacture. It allows to carry out strategy for 

complex processing of raw materials which is one of the main trends in modern 

technology. 
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