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Puc.2. 3anexHicTh MaKCUMaJIbHOI BUCOTH TIOJIyM s BiJ] yacy rOpiHH:A: 1 —y BIICYTHOCTI
ENEKTPUYHOTO MO, 2 — B eNleKTpruHoMy moiti E = 82 kB/m: @b = 1, 96 MM.

B emexTpuuHOMY TOJI MH CIOCTEPIraEMO 3MEHIICHHS MAaKCHMaIbHO! BHCOTH TOIyM'S
npuOJIM3HO B MiBTOpa pa3u. B enekrpuunoMy mosi BiiOyBaeThes gedopmartis MOMyM'si: BIIXUICHHS
B HampsMi JIHIA HANIpPyXKEHOCTI JIeKTPUYHOTO IS, 3MEHIICHHS HOI0 BHCOTH 1 301IbIICHHS
MOTIEPEYHHUX PO3MIipIB.

OTpumano, 10 B OJHOPITHOMY CTAI[iOHAPHOMY CICKTPHIHOMY TIOJI 3MEHIIYETHCS IMBUAKICTH
IUTaBJICHHS YACTUHKHU OKTAJEKaHy 1, IK HACI1A0K, 301MBINYETHCS Yac ITABICHHS.

Takum YMHOM, JTOBEIEHO, IO EJIEKTPUUHE I0JIC TIPH3BOJUTH JI0 3MIMEHHS TOIyM'ss Kpari y
Hanpsmi nosst. [lpu ipoMy monmyMm's cTae acUMeTPUYHUM, 3HAYHO 3MIHIOIOTHCSI HOTO reOMEeTpUYHIi
pPO3MIipH: 3MEHIYETHCS BHCOTA 1 30UThIIYEThC mupuHA. L[i sBUIAa mOB's3aHi 3 Ji€r0 "IOHHOTO
BITpY" B moJyM'T 1 mepeTBOPEHHSIM eHeprii eMeKTPUIHOro MOJsl B TEIUIOBY, BHACIIOK YOro ()pOHT
TOpiHHS HAOIMKAETHCS 0 TIOBSPXHI Kparii, 301IBIITYIOUN IBUKICT 11 BHUIIAPY.

Hayroeuii kepisnux: Opnoscoka C.I., 0oy., K.¢h.-Mm.1.,
Oodecvkuii nayionanvruil ynieepcumem imeni 1. I Meunuxoea
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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 ass.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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granulometric composition to 1.0 mm) and dry fractionation on a laboratory sieves. Part of the
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 «Naftany:
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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AHAJIIB 1OHUIbHOCTI BUKOPUCTAHHS
EHEPI'O3BEPII'AKOYOI CUCTEMH HIAITI'PIBY IPHPOAHOI'O I'A3Y
HA T'A30PO3IOJAIJIBHIN CTAHIII OAECBKOI OBJACTI

Bapeonens M. /1., cTyaeHT
OHAXT, m. Opneca

VYTunmizailis HHU3BLKONOTEHIIHOI eHeprii sKka He BHKOPUCTOBYETBCS B IEBHOMY
TEXHOJIOTIYHOMY IIPOIIECI B PI3HUX TaTy3sIX IMPOMHUCIOBOCTI Oy/e CHPHSITH HE TUIBKA €KOHOMIl
KOINTIB, a ¥ MABHINEHHIO €HeproeeKTUBHOCTI JAHOTO BHPOOHUIITBA 1 3HUKEHHS HETATHBHOTO
BIUIUBY Ha HaBKOJMWIIHE cepenoBuine. HadrorazoBa ramy3p Hamoi KpaiHM B JIaHUW dYac
3QIIUIIAETECS  CHEPrOEMHUM BUPOOHHWIITBOM 3 IIHPOKUMHU MOMJIMBOCTSIMU  BIPOBAKCHHS
eHeproe(eKTUBHUX TexHOJIOTiH. OAHWM 3 HampsSMKIB, SKHW PO3BHBAETHCS y BCIX, KpaiHax €
BUKOPHUCTAHHS JIeTaH/Iep-TeHEPATOPHUX arperaTiB Ha razopo3noauibaux crailisx (I'PC).

[Ipu 3amxenH1 Tucky ra3zy Ha I'PC 10 THCKIB y po3MOALTHUNAX MEpeKaX BTPAYaEThCS 3HAYHA
KUTBKICTh TIOTEHIIHHOI eHeprii HaAJMIIKOBOTO TUCKY Ta30BOT0 MOTOKY, sika OyJia paHilie rnepenaHa
HOMY Ha KOMIIPECOPHHUX CTaHIIIX. BUKOPUCTaHHS BTOPUHHUX €HEPreTUYHHUX PECYPCIB, 0 SIKUX
HAJICKUTh €Hepris HaJIMIIKOBOTO TUCKY mpupogHoro razy Ha ['PC, € omuum 31 cmoco0iB
I IBUITIICHHS €HEProe(EeKTUBHOCTI MariCTPaIbHOTO TPAHCIIOPTYBAHHS Ta3y.

Opniero 31 eHepro3depirarouux TEXHOJIOTiH BHPOOHUIITBA EJIEKTPOCHeprii € eTaHaep-
reHepaTopHa TEXHOJIOTIs, SIKa OCHOBaHA Ha BUKOPUCTAHHI HA CTaHIIISIX TEXHOJIOTIYHOTO 3HUKCHHS
TUCKY TIPUPOJIHOTO Ta3y Mepej HOro MoIadueto y CUCTEMY ra30nocTayaHHs AeTaHIep-TeHepaTOpHUX
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