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OIL-SORBENTS ON THE BASIS OF VEGETABLE RAW MATERIALS FOR 
COLLECTING OIL SPILL AND PETROLEUM PRODUCTS

Bulauka Yu. ass.professor, Ph.D., Mayorava E.I., Yakubouski S.F ss.professor, Ph.D.
Polotsk State University, Novopolotsk, Belarus 

In the framework of the student scientific community of the department of chemistry and 
technology of processing of oil and gas Polotsk state University conducted research in the use as 
sorbents for elimination of oil spills and pulp and lignin-containing  local wood waste and crop 
waste [1,2].  

The increased interest in cellulose-containing vegetable raw materials is conditional to the 
fact that cellulose has a complex supramolecular structure, the minimal structural elements of 
cellulose fibers are microfibrils, consisting of several hundred macromolecules of cellulose. 

As the object of study selected sawdust and pine bark Pinus silvestris, straw cereals in the 
form of fuel granules (pellet) and the pericarp of rapeseed (Brassica napus) and radish (Raphanus). 
The dried raw material was subjected to mechanical processing (grinding was carried out until 
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samples for 1 hour, treated with 1.5% solution of sodium hydroxide in accordance with the 
generally accepted in chemistry of wood method. 

For analysis the sorption capacity of selected oil products produced by OJSC «Naftan»: 
vacuum distillation of 4-th ring (VD-4), diesel fuel (DF) and kerosene lighting with different 
density 890, 831 and 775 g/cm3 at 20°C, respectively. For studying oil capacity selected light oil 
with a density of 848 g/cm3 at 20°C. 

Absorptive capacity in relation to oil and petroleum sorbents in the form of native fractions 
of 0.25-1 mm, obtained from waste forestry and agricultural industries is presented in figure 1 in the 
form of graphic dependences of change of sorption ability of the density sorbent. 

Analysis of sorption ability in relation to oil and oil products sorption materials in the native 
form showed that the investigated samples can be attributed to volume-porous sorbents, absorbing 
the pollutant due to capillary forces and holding it in volume due to adhesion, also established a 
number of regularities: 

– for most of the samples established a linear relationship – an increase in the density of oil 
leads to an increase in sorption capacity;

– the absorption capacity of sorbents on the basis of wood waste correlate with pulp content in 
the sorbent, the higher the content of cellulose, the greater the degree of absorption of oil; 

– cost-effective sorption capacity (more than 3.0 g/g) were detected in the sawdust and pine 
bark, it is seen that waste wood is two times more effective than Crop waste in the 
absorption of various petroleum products (kerosene, diesel and VD-4).
However, it is established that crop waste show high results on the sorption of oil unlike 

other oil products. The ability for sorption of oil from straw cereals in the native form, as can be 
seen from figure 2, is 1.6 times higher than DT, and of the pericarp of a rape in 3.8 times greater 
absorption of oil, than when DT is close to the density sorbent. This fact may be due to a high 
content of lipophilic substances in the waste of crop.  

It was noticed that after the extraction with alkali sorption capacity compared to the diesel 
fuel oil and wood waste increased by 15-27%, and for straw and husk radish 1.6-3.2 times, this fact 
is probably related to the fact that chemical processing of vegetable raw materials allows to increase 
the proportion of amorphous zones cellulose which positively affects the increase of the specific 
surface and adsorption capacity of the material.

Among the main indicators of the effectiveness of sorbents in addition to oil capacity 
include water absorption and buoyancy, which at liquidation of oil spills and oil products on water 
surfaces are especially important since the sinking of the oil due to the big environmental risk is 
unacceptable. For all the studied samples of plant origin characterized by high rates of water 
absorption that is associated with the presence of a large number strongly polar groups such as HE, 
COOH, etc., creating a large free force field. To eliminate this phenomenon it is possible to carry 
out surface treatment of the surface, for example, good water-repellent composition gives 
polymethylsiloxane liquid, paraffin etc.  

Analysis of buoyancy showed that the high buoyancy has pine bark (over 72 h), limited 
buoyancy (3-72 h) straw of cereals and pericarp of rape and radish, and not  floating properties 
showed pine sawdust (up to 3 hours). High buoyancy pine bark is conditional  to the presence of a 
decent amount of pine wax, possessing hydrophobic properties. It should be noted that materials 
with low buoyancy (sawdust of pine, etc.) in the liquidation of emergency floods of oil and oil 
products on water surfaces can be effectively used in products with a reinforcing shell – floating 
booms, mats, etc. 

Sorbents on the basis of the knowledge of local wood waste and crop waste may disperse 
during cleaning of different contaminated surfaces pollutant by hand, mechanical or pneumatic 
devices, then the assembled  conglomerate of hydrocarbon soaked sorbent may be subjected to 
extraction of oil (petroleum) compression methods (pressing on filterpresses, centrifuges). Saturated 
hydrocarbons (waste) sorbents after mechanical pressing can be used as fuel briquettes with high 
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calorific value or used as resinous additives in the asphalt mixture or roofing materials that will not 
lead to re-contamination of natural objects [5-8]. 

Thanks ecological purity, wide raw material base, hydrophobicity and oil capacity at a 
relatively low cost sorbents based on waste wood and agricultural industries can successfully 
compete with industrial produced counterparts. The production of sorbents with the use of raw 
materials unskilled application will allow to expand the range of oil absorbers, reduce the burden on 
the environment and to obtain economic benefits. 

Thus, promising and economically feasible to utilize of local large-capacity pulp and lignin-
containing  wood waste and crop waste as a low-cost sorbent in the processes of oil spill response 
and oil from different surfaces. 
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