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The physicochemical and sorption properties of such wastes of the agro-industrial complex of Turkmeni-
stan as seed husks, tumbleweeds and cotton bolls have been studied as a potential raw material for the produc-
tion of oil sorbents. 

 

Introduction. In recent years, agriculture has been rapidly developing in Turkmenistan along with other 
sectors of the economy and is one of the most significant sectors of the country's modern economy. The main 
types of agricultural crops are wheat, cotton, rice, sugar beet, fodder, vegetable and melon and fruit and berry 
crops. At present, all efforts of the state in the field of waste management are aimed at finding alternative ways 
of their rational use. 

At the same time, there are two large oil refineries in Turkmenistan, one of which is the "Turkmenbashi 
complex of oil refineries" located on the shores of the Caspian Sea, which determines a significant risk of oil spills. 

Oil and its components, getting into the environment, be it air, water or soil, cause a change in their 
physical, chemical and biological characteristics, disrupting the course of natural biochemical processes [1]. The 
problem of localization and elimination of emergency spills of oil and oil products lies not only in its scale, but 
also in the development of criteria and effective methods for combating this complex and variable in its compo-
sition pollution [1,2]. That is why the study, development of methods and technologies for the localization and 
elimination of emergencies associated with the spill of oil and oil products in the process of their transportation 
and movement is currently an urgent and important task. 

Despite the developments in this direction, in recent years, a search has been actively carried out in the 
field of obtaining new inexpensive oil sorbents for collecting hydrocarbon spills. The issues of studying the 
collection of oil and oil products from various surfaces, as well as assessing the effectiveness of the use  
of sorbents based on wood waste and crop waste, have not been given sufficient attention, which helped  
to determine the purpose of this study [3-22]. 

Task formulation. The actual direction of research at the present time is the study of wastes of the agro-
industrial complex of Turkmenistan as a raw material base for the production of oil sorbents. 

Methods of research. The study determined the physicochemical properties of the wastes of the agro-
industrial complex of Turkmenistan, namely: humidity according to GOST 12597-67, bulk density according to GOST 
16190, hydrogen index according to GOST 32327-2013, adsorption activity for iodine according to GOST 6217-74 
and adsorption activity for methylene blue in accordance with GOST 4453-74. 

Results, their discussion and perspectives. The following samples of fractions with a particle size of 0.25-1 mm 
were used for the study: sunflower seeds (seed peel), tumbleweed (prickly), tumbleweed (soft), cotton bolls. For 
them, the main physical and chemical properties are determined, the generalized results are presented in Table 1. 

Analysis of the results given in Table 1 made it possible to conclude that the moisture content in the 
wastes of the agro-industrial complex of Turkmenistan is from 2 to 7.5% by weight, which indicates a high ability 
to dry the samples; potentiometric titration established that the aqueous extract has a weakly acidic 
environment, and the bulk density of the samples is on average 100 ... 110 g / 100 cm3, which is comparable 
with industrial sorption materials. 

Almost all samples, except for thorny tumbleweed, have a similar adsorption activity with respect  
to iodine with the enterosorbent of the Polypham brand (23-24%), i.e. almost the same microporosity (pore size 
about 1 nm). The adsorption activity (capacity) for methylene blue, the molecule of which has relatively large 
linear dimensions and molar mass, indirectly characterizes the sorption capacity in relation to petroleum 
products [1-4]. It was found that the adsorption activity for methylene blue of the test samples from the wastes 
of the agro-industrial complex of Turkmenistan is similar to this indicator for activated carbon (210 mg / g) and 
"Polyphepan" (125.8 mg / g). 

Table 1. – Physicochemical properties of agro-industrial waste in Turkmenistan 

Sample name 
Sunflower seeds 

(Helianthus annuus) 
Cotton bolls 
(Gossypium) 

Tumbleweed (Rollin stone) 

prickly soft 

1 2 3 4 5 

Moisture,% mass according to 
GOST 12597-67 

3.5 6.5 7.5 2.0 
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The ending of table 1 

1 2 3 4 5 

Bulk density, g / 100 cm3 in 
accordance with GOST 16190 

99.84 104.09 110.11 107.09 

Hydrogen exponent, pH of 
water extract according to 
GOST 32327-2013 

5.0 4.4 5.5 4.9 

Adsorption activity for iodine,% 
according to GOST 6217-74 

21.08 20.2 13.6 20.5 

Adsorption activity for 
methylene blue, mg / g 
according to GOST 4453-74 

127.5 88.0 98.75 347.5 

Conclusion. Thus, the obtained results of the study of wastes of the agro-industrial complex of Turkmenistan 
make it possible to predict their high ability to sorb oil and oil products. Utilization of such large-tonnage waste  
as an inexpensive volumetric porous sorbent in the technological processes of purification, concentration and removal 
of oil products is a promising direction that will reduce the burden on the environment and obtain an economic effect. 
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