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EXPERIMENTAL INVESTIGATIONS OF THE BIOSORPTION PRO-
CESS OF HEAVY METAL IONS FROM NATURAL AND WASTE WATER 

 
Novoseltseva V.V., post-graduate student, Kovalenko О.O., Doctor of Technical Sci-

ences, senior research associate 
 

Odessa National Academy of Food Technologies, Odessa 
 

One of the current environmental problems of today is the pollution of natural water objects 
with heavy metals. Using of water with such impurities is the cause of health problems in humans 
and animals. Untreated or insufficiently treated industrial waste water is the main heavy metals 
source in natural reservoirs. 

Ion exchange, membrane separation, coagulation with deposition, electrolysis and other 
methods are widely practiced in wastewater treatment from heavy metals. Each of these methods 
has main advantages and disadvantages. However, most of them are characterized by high cost of 
wastewater treatment due to significant cost on materials, or on reagents or energy. Therefore, the 
technology development that will reduce the cost of extracting heavy metals from waste water and 
provide the necessary degree of purification is relevant. 

The technologies in which the extraction of heavy metal ions from wastewater are carried 
out by biosorption means are considered promising. Waste processing of plant and animal raw ma-
terials are used as biosorbents. There are significant raw materials for the biosorbents production in 
Ukraine, but there are no technologies for manufacturing materials for the extraction of heavy metal 
ions from waste and natural waters. This scientific research is devoted to solving this problem. 

The report presents the results of an experimental study of sorption characteristics of leaves 
of fruit trees (apple, cherry). The leaves were collected after the harvest was completed during July-
August. Then it was treated as follows: miles in running water for 10 minutes; dried on an open 
surface at the ambient temperature in the range of 18 to 25 ° C and the relative humidity of 50-60% 
for 24 hours; dried in the drying cabinet of grade 2H-0-01 at a temperature equal to 120 ± 5 ° C for 
8 hours; chopped with a knife to the particle size of 1 to 3 mm (on the larger side). Model solutions 
were used as the adsorbate. Distillate and salt CuSO4 • 5H2O with the purity degree «clean for 
analysis»were used for the preparation of model solutions. 2 hours after the model solution prepara-
tion, it was used for the experiment. 

The process of sorption was carried out as follows: the part prepared biosorbent was added 
in the model solution with volume 0.2 dm3, and periodically mixing (every 15 minutes for 30 se-
conds) was carried out the process. In the course of an experimental study, the influence of the ini-
tial metal ions concentration, the process duration, the sorbent dose, the initial temperature and pH 
of the medium on the efficiency of the biosorption process was studied. The efficiency of 
biosorption was evaluated by the "adsorption percentage" parameter. During the experiment the 
biosorbent dose was changed in the range from 0,3 to 1,0 g/dm3, the initial concentration of copper 
ions in the model solution - in the range of 50 to 100 mg/dm3, the initial temperature of the solution 
- in the range from 30 to 60 ° C. The duration of the biosorption process was investigated in the 
range of 15 to 180 minutes. Model solutions with different pH values - from 2.5 to 6.5 were used in 
the experiment. The pH of the solution was changed by adding H2SO4 or NaOH to it. More alka-
line solutions were not used, since at a pH greater than 6.5, Cu(OH)2 precipitation occurs.  

As the result of the performed experimental studies, it was found that under these condi-
tions, the most effective biosorption is carried out with the process duration - 90 ± 5 min, the 
biosorbent dose -0,5 ± 0,03 g/dm3, pH of the solution - 4,5 ± 0,1 units of pH, the solutional initial 
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temperature is -45 ± 2 ° С. Under such technological conditions, the adsorption percentage of the 
test biosorbent is 15%. Since this level of biosorption process efficiency is insufficient for industrial 
conditions, further research will be carried out with other types of raw waste and pre-treated with 
other technologies. 

 
 
PREREQUISITES FOR THE INNOVATIVE DEVELOPMENT OF THE 

HOSPITALITY INDUSTRY IN VARIOUS REGIONS OF UKRAINE 
 

Titomir L.A., Ph.D., Danylova O.I., Ph.D., Reshta S.P. Ph.D. 
Odessa National Academy of Food Technologies 

 
The analysis of the hospitality industry in different regions of Ukraine was carried out and it 

was determined that each region has its real opportunities for the development of hotel and restau-
rant economy. The object of the research is a complex of theoretical and practical aspects of hotel 
and restaurant management organization in various regions of Ukraine. The biggest problems are 
the lack of strategic planning for most hotel and restaurant enterprises, the lack of coordination of 
development plans of individual regions with the needs and current realities, and the inefficient use 
of labor resources. The research used general scientific methods of analysis: economic and statisti-
cal methods of information collection and processing, methods of comparative, systemic, qualitative 
SWOT-analysis (Table 1), as well as abstractions. 

Table 1 — SWOT-analysis of the hospitality industry of Ukraine 
Strengths Weaknesses. 

 features of location of Ukraine; 
 an increase of business-activity is up 

country as a result of increase of competition; 
 beneficial and various natural and climatic 

terms, landscape variety of different regions; 
 presence of monuments of nature, archi-

tecture, history and culture; 
 sufficient development of a transport net-

work that continues gradually to develop; 
 a personnel that inherent high dynamism 

of development.   

 imperfection of legislation is in relation to 
investing and taxation of enterprises of sphere of 
hospitality; 

 disparity of prices to the level of quality of 
hotel services; 

 low level of differentiation of hotel services 
and poorly developed network of хостелів, mo-
tels, camping and resort hotels; 

 uneffective and unreliable systems of de-
fence;  

 absence of modern communication and in-
formative communications of world level means; 

 limited nature of the use of the electronic and 
automated systems of reserving of hotel numbers. 

Opportunities Threats 
 economic and tax encouragement of the 

Ukrainian and foreign investors; 
 co-operation of resources of investors and 

enterprises; 
 a presence of specialists is in the field of 

hospitality; 
 distribution of competition and upgrading 

of services; 
 distribution of international hotel chains 

and networks. 

 support of power is by the acceptance of legis-
lative acts; 

 support of tourist activity is at regional level; 
 marketing of activity; 
 there is development of strategies recognition 

features of management tourist; 
 forming of positive image of country by a way 

wide bringing in of information technologies and 
MASS-MEDIA. 

Insufficient development of tourist infrastructure, low quality and small amount of addition-
al services are the main obstacles for the stable functioning of the industry. Therefore, the basis for 
the development of any enterprise in the hospitality industry should be the strategy of innovation 
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