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Abstract: At irradiation of the contaminated water reservoir with observed relatively high values of the
weight of removed petroleum products, which indicates the presence of chemical sorption in addition to
the physical adsorption on the surface of wood chips. This important effect will be take into account at
radiation purification of water contaminated with various organic compounds, crude oil and phenol.
Addition of small amount of water solution of the salts of potassium, sodium oxides or quaternary
ammonium organic alkali associated with the acid group of silicic acid for a short period of time
practically completely (96-100%) coagulates the organic colloidal system, spilled petroleum products and
modifies the components of the oil product, reducing their fluidity and evaporation. The spilled oil
products localized in the form of huge viscous, amorphous bunches and frozen spots laying the surface of
the land plot with relatively small dimensions and settle on the bottom of the reservoirs.
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There are numerous oil production facilities, oil refineries, huge oil reservoirs and vessels
for storing oil products with unique medical properties on the territory of Azerbaijan. These
territories characterized by high seismic activity. It is possible the spillage of oil, pollution of
huge areas of the earth, water reservoirs and atmospheric air at the natural disasters cases.

Initiation of the process of decomposition of organic contaminants occurs in the entire
volume of contaminated water because of the high penetrating possibility property of the
ionizing rays of ®°Co.

The processes of spilled petroleum products "modification” by exposure of small
quantities of chemical reagents - bulk powders of metal oxides, activated carbon, aqueous
solutions of alkalis studied in order to reduce of their fluidity and evaporation.

High fluidity and the ability to evaporate (high saturated vapor pressure) of petroleum
products contribute to the spread of spilled oil products to huge areas, pollution of nearby water
reservoirs and the surrounding air basin [1, 2].

Methodical part

Decomposition of organic contaminants can also take place in the mass of cut wooden
chips added to contaminated water. Hence, the process of radiation treatment of water
contaminated with organic contaminants or petroleum products will be more efficient. In order to
do more understandable represent main directions of the process, it is necessary to compare the
rates of elementary reactions from the scheme for the radiation conversion of organic
contaminants in oxygen-containing waters, given in Table 1 [3-8]. The value of the absorbed
dose rate of ionizing radiation in the case of our installation with a ®°Co isotope is 0.33Gy/s or
2.06-10%° eV/g:s.
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Determination of components in solutions and the fractional composition of petroleum
products carried out by physicochemical methods (liquid chromatography LC-10AVP, gas
chromatography GC-2100, mass-spectroscopy GCMS-QP 2010). Analysis provided also by
traditional methods of analytical chemistry such as qualitative reactions analysis of components
of inorganic compounds, vacuum pumping, measurement of saturated vapor pressure of liquids
with oil and mercury manometers, viscosity measurement, centrifugation, separation of fractions
by distillation at fixed temperatures.

The discussion of the results

Taking into account concentrations of organic pollutants (10-1000 pg/kg) of wastewater
of the country's manufacturing plants the conversion rate of these pollutants according to
reaction (1) is 3:(10"13-10"%%) M/s. For comparison the rate of reaction (3) is equal to 5-(10°-107)
M/s. The ratio of the rates of each elementary reaction to the rate of reaction 3 (Wn/Ws) are
estimated taking into account the rate constants, the values of the primary concentrations of the
initial and intermediate products. Reactions (1) and (2) are reaction initiation reactions, reactions
4), (5), (8), (9), (11), (12), (17), (22), (23), (24), (28), (29), (33), (34) are the chain termination
reactions.

As can be seen from Table 1, the elementary reactions (7), (8), (9), (11), (17), (20, 21, 22,
23, 24) are reactions, which is necessary for the formation of new products of the process. The
ratio of the rates of these elementary reactions to the rate of elementary reaction (3) for
irradiation of contaminated with organic compounds water shows that the rates of reactions (11)
and (24) forming new organic compounds have comparable values and these values far exceed
the rates of other product-forming reaction. Consequently, the main channels for the radiation
conversion of organic compounds in water are the formation of hydroxyl-substituted derivatives,
organic peroxides and the products of their mutual recombination, mainly connected by an
oxygen bridge.

As can be seen from Table 1, the macromolecules of the organic matrix of the wood chips
are actively involved in the reaction process by means of the reactions (10), (11) and (14). They
are characterized by high velocities (W10 / W3 = 100, W11 / W3 = 10"4-10° and W14 / W5 = 10°°-
10%) and ultimately hydroxyl-substituted and peroxide radicals of organic compounds
(petroleum products) are joined in the presence of wood chips not only to other hydroxyl-
substituted radicals but also to macro radicals of the organic matrix of wood chips.

This fact confirmed by higher values of the weight of organic compounds (petroleum
products) detected on the surface of wood chips when they removed from irradiated water. These
values at an absorbed dose of 10kGy are 1.5-2.2 times higher than the weight of organic
compounds (petroleum products) adsorbed on the surface of wood chips in non-irradiated water,
held under identical conditions.

When the airflow injected into the experimental tank containing 10 m® of contaminated
water, wooden chips, with a total weight of 10 kg, float around the entire volume of the
reservoir, which favors the adsorption of oil products from their entire volume of water.

Relatively high values of the weight of removed petroleum products during irradiation of
the reservoir indicate in addition to the chemical adsorption on the surface of wood chips in
addition to the physical adsorption. This important effect will be take into account in radiation
purification of water contaminated with various organic compounds, crude oil and phenol.

A sample of crude oil and samples of oil products, accumulated at the treatment plants,
the remains of production processes for processing and transporting crude oil used as a model
system. The heavier the oil, the higher its viscosity and more heavy hydrocarbon fractions it
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contains. Nitrogen-containing gases increase the viscosity of oil. Fluidity is inversely
proportional to the dynamic viscosity. The viscosity of a liquid and oil is their most important
physical characteristic, since it directly affects their fluidity [1, 2]. The dynamic viscosity of
water at 20 ° C is 1 m Pa-s, for the oil under study at standard conditions (20°C and 1 atm.) is 20
m Pa:s. The dynamic viscosity of the "liquid glass™ increases from 1000 Pa‘ s to 100,000 Pa: s at
decrease the water content in the silicate solution from 58% to 52% at 20°C [9-12].

Table 1.
Comparison of the rates of elementary reactions for radiolysis of contaminated with organic substances,
oil products (RH, ROH) oxygen-containing waters, in the volume of which was added the mass of cut
wood chips.

n Reactions Wi/W3
(1) RH - H + R (ROH w5 H +RO") 10

(2) HZO —MA—)H, .OH, e-aq, H+aq, H_aq 0,03'0,3
(3) H+RH-R +H 1

(4) H +R — RH 10°-10°
(5) H+H - H 1-10
(6) H' + H,O — "OH+ H32 2-20
(7) R+ RH — products 10%- 101!
(8) R* + H" RH — products 1018-10-%0
(9) R’ + R' — products 101-10Y
(10) ‘'OH+RH — R+ H0 100
(11) "*OH+R’ (RH)—>HORH (R)) 104-10°
(12) H + OH" — H,0 10 - 100
(13) H + O,— HOy 10°- 108
(14) RH + HO> — R’ + H20» 10°-10°
(15) 2HO2" — 2’0OH+0> (H202 +0>) 103- 10"
(16) H,0, W 2°0H 10°-1010
17) R+ HO2” - HOOR (O + RH) 107
(18) H>02+RH—"OH+R+H20 108
(19) RH+ O2 — R+ HOY 10 8- 101
(20) R+ 02 — ROy 10%-10°
(21) RH+ ROz — R*+ROOH 107- 108
(22) R+ RO2 —ROOR 108-1010
(23) RO, + ROy — products 109-1012
(24) ROz + HO2” —ROOH + O3 104-10°®
(25) H,0; + R"—>RH + HO2' 109-101°
(26) H + HO2" — H202 (2°0OH) 1-10
(27) H + H.02 — "‘OH +H20 0,1-0,01
(28) "OH + HO2'— H20 + O2 1-10
(29) "OH +'OH — H20» 10-100
(30) "OH + H202 — HO2" + H20 0,1-0,01
(31) €-ag + RH — products 10%-10?
(32) €-aq + H20 — products 10%- 102
(33) e'aq + H+aq — H. + HZO 102' 103
(34) OH-aq + H+aq g HZO 102' 103
(35) e'aq + e'aq — H2 + ZOH_aq 102' 103
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(36) e‘aq + .OH — OH-aq + HZO 102' 103
(37) e'aq +'H— H2 + OH—aq 101' 102
(38) 'OH + OH g — O™+ H0 10%-10?
(39) O— + RH—) R + OH—aq 10-2' 1
(40) H*aq + RH — products 102-10°
(41) OH7ag + RH — products 1-100
(42) HZO+ + HZO — HSO+ (H+aq) + OH 1-10
W= 5'(10'6-10'7)M/s, Wi= 3'(10’13-10'15) M/s [3-8]

The most significant effects of viscosity increasing and fluidity decreasing observed (50-
100 times) at using aqueous solutions of "liquid glass". The composition of the "liquid glass"
includes oxides of potassium or sodium associated with the anions of silicic acid (Na2O(SiO2)n,
K20(SiO2)n) with impurities of aluminum’s, iron’s, calcium’s and magnesium’s oxides.

The results of the observed change in the physical properties of the spilled crude oil,
depending on the amount of the 10% aqueous solution of "liquid glass", which is poured into the
spreading stream of spilled oil given in Table 2.

Table 2.
Change in the physical properties of spilled crude oil at watering with an aqueous solution of "liquid
glass."

Quantity of 10% aqueous solution of

Physical properties of oil "liquid glass™ (% of total weight of oil product)
0 1 2 3 4 5
The ratio of the viscosity of the spilled oil, 1 38-42 | 64-66 | 82-84 |98-102 |118-120

after watering with a 10% solution of "liquid
glass" to the viscosity of oil, not watered

10% solution (/}watered/T]original)-

The ratio of the fluidity of the spilled oil, 1 0,025 | 0,016 | 0,012 | 0,010 | 0,008
after watering with a 10% solution of "liquid
glass" to the fluidity of oil, not watered 10%
solution (Fwatered / Foriginal)

Saturated vapor’s pressure of spilled oil 500 330 200 100 40 18-20
after watering with a 10% solution of "liquid
glass"”, mm. Hg column

The amount of distilled (without water) to 29-31 | 16-18 | 10-12 | 8-10 5-6 4-5
200°C fraction of spilled oil after watering
with a 10% solution of "liquid glass”, % vol.

Note: IJwatered/T]original (Fwatered / Foriginai) - the ratio of oil’s viscosity (fluidity) watered with
the solution of “liquid glass” to the similar indicators
for untreated crude oil.

Adding a small amount (1-5% of the weight of oil) 10% of the aqueous solution of
potassium or sodium "liquid glass™ coagulates for a short time (less than 10 seconds) almost
completely (96-100%) the spilled oil and modifies it. This process accompanied by partial
evaporation and oxidation of some components. There is a significant (more than 100 times)
increase in viscosity and decrease in fluidity along with the process of modification of spilled oil.
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The sample of spilled crude oil watered with an aqueous solution of "liquid glass™ coagulates and
is localized in the form of huge viscous, amorphous bunches and frozen spots covering the
surface of a piece of land with relatively small dimensions, and settle in the reservoir to the
bottom. The area covered with a sample of spilled oil (not watered with a solution of "liquid
glass™) is many times larger.

It is desirable to use helicopters, aircraft and cars that create large flows and jets of water
or water solutions, as well as special cars that drive powerful steam-air streams from aqueous
solutions in the arsenal of the fire service to increase the efficiency and stop the process of
spreading huge amounts of spilled oil.

The developed method for reducing the spread of spilled oil products allows to reduce the
contaminated soil area, reduce the intensive evaporation of light hydrocarbons (saturated vapor
pressure), hence the degree of danger of fires and prevent the spread of oil throughout the
reservoir.
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SU HOVZOLORINI CIRKLONDIRON UZVi MADDOLORIN MOLEKULLARININ
TAXTA YONQARLARIN SOTHIN® RADIOLITIK FIKSASIYASI, DAGILMIS
NEFTIN BUXARLANMASININ DAYANDIRILMASI

X.F. Mommoadov, M.N. Mirzayev, H.N. Siraliyeva, A.0. Mommoadova, U.S. Sliyeva

Xiilasa: Neft mohsullari ilo girklonmis su hévzalorinin ionlagdirict radiasiya ilo siialandirilmasi zamani
sudaki taxta yongqarlarin sathino hopmus (yapismis) neft qaliglarinin migdarinin artmasi, onlarin sotinda
fiziki sorbsiya ilo yanasi kimyavi sorbsiyanin da bas verdiyini gostorir. Bu mithiim effect miixtolif tizvi
birlogsmolorla, xam neft vo fenolla ¢irklonmis sularin radiolitik tamizlonmasi proseslarinds nozars alina
bilor. Az miqdarlarda kalium duzlarinin, natrium oksidinin, silikat tursusu qrupu ilo birlosmis
ammonyakin sulu mohlullarinin dagilmis {izvi birlogsmalorin, neft mohsullarinin sathlorina sopilmasi onlar
/izvi kolloid sistemlor/ qisa miiddotdo praktiki olarag tam (96-100%) koaqulyasiya edir /amorflagdirir/.
Dagilmis neftin torkibi doyisir, onun aximlilig1 vo buxarlanmasi azalir, 6zl Vo amorf kiitlalor soklinda
nisbaton kigik ol¢iilii torpaq saholari sathlorinds lokallasir, suya dagilmis neft mohsullar1 qatilasmis dib
¢okiintiilaring gevrilir.

Agar sozlar: girklandiricilor, agac yonqarlarinin stialandirilmasi, buxarlanma, dagilmis neft, koaqulyasiya.

PAJTMAIITMOHHOE CIIUBAHUE MOJIEKYJI OPTAHUYECKNX NPUMECEN B
BOAOEMAX HA ITOBEPXHOCTD APEBECHBIX CTPYXEK, IPEJOTBPAIIEHUE
WCITAPEHUS ITIPOJIUTOM HEDTH

X.®. Mamenos, M.H. Mup3aes, X.H. lllupanueBa, A.A. Mamenona, ¥Y.C. AnueBa

Pe3tome: Habmoaemble BBICOKHE 3HAYCHUS MAacChl HE(TEMPOIYKTOB NPHIIHUIIINE K MOBEPXHOCTH
JNOOaBIICHHBIX B BOJOEM JCPEBSHHBIX CTPY)KEK IPH OONYyUYEHHH 3arps3HEHHOTO HEPTENpOayKTaMu
BOJIOGMa YKAa3bIBAIOT Ha NPOTEKaHUE MOMHMO (HU3MYECKON COpOIMHM M XUMHUYSCKOW COpOIuH Ha
MTOBEPXHOCTH CTPYXKEK. DTOT BaxHBIH A((EKT MOXKET OBITh YYTEH INPH PATUANMOHHONW OYHCTKE BOJIBI,
3arpsi3HEHHON Pa3IMYHBIMH OPTaHHYECKMMHU COCAMHEHHSMH, ChIpoil HedThio u denonom. lobaBnenue
HEeOOJIBIIOT0 KOJIIMYECTBA BOJHOTO PacTBOpa COJICH KaHs, OKCUIOB HATPHUS WM OPTaHMYECKOH MIeNOUH
YETBEPTUYHOTO AMMOHWUSI, CBA3AHHBIX C KUCIOTHON IPYIIOA KPEMHHUEBOW KUCIIOTHI B TEUCHHE KOPOTKOTO
Mepuosia BPEMEHHU, MpPaKTHUeCKH MOTHOCTBIO (96-100%) koarymupyeT OpraHHYEeCKyH KOJUIOMIHYIO
CUCTEMY, TPOJUTYID HePTh M MOJUPHUIUPYET KOMIIOHEHTHI HE(TH, yMEHbIIAs €€ TEeKy4ecTb U
ucnapenue. [Iponuteie HEQTEIPOIYKTHI, JOKATU3YIOTCS KaK BSI3KHE U aMOP(HBIC CT'YCTKH, OKPHIBAIOT
MOBEPXHOCTh 3€MENBHOIO YYacTKa C OTHOCHUTEIHLHO HEOOJBIIMMU pa3MepaMd WIH OCEAAlOT Ha JHO
BOJIOEMOB.

Knwuesvie cnoga: mnpumecu, o00IydeHHE JpPEBECHOW CTPYXKKH, HCIApEHUE, Pa3JIUThIE
HEPTENPOIYKThI, KOAryJsIusl.
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