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Merta poOOTH — BH3HAYEHHS ONTUMAIBHUX YMOB Mpoliecy (PIOTOEKCTPaKIIii B CUCTEMaX 3 HU3b-
KkuMu KoHeHTpauismu (10 Mr/aM’) ioHiB Baxkkux Meranis. JIOCIIKEHO 3aKOHOMIPHOCT] BHJTydYeH-
us ioHiB Ni** Ta Fe’* 3 MOmEbHUX BOMHMX PO3UMHIB, SIKU MICTATH K OIMH METAJ, TAK CYMIIl JBOX
MeTaiB. MeToANKy TPOBEACHHS AOCTiAIB onucaHo B po6oTi [1]. BukopucroByBanu mMuia Hacude-
Hux kucnor R-COOK B sxocti ITAP. Opraniuna ¢aza — i3oaminoBuii ciupr. O6’eM opraHigyHOi
dasu cknagae 5 cv’. Bussneno, mo aus Beix gocimkenux cucreM (Ni**: Fe’: C,H,;COOK; Ni*" :
Fe’": C,H,;,COOK, Ni*" : Fe’": CH,,COOK) npouec ciiJ NpoBOANTH IIPH CIiBBigHOmEHHI Me :
ITAP =1 : 2, pH 9. TpuBanicts npoBeieHHs npouecy ckianae 20 xBuiauH. HeoOxiHO 3a3HaUNTH,
10 TIPH CYMICHOMY BHUTyY€HI METaTiB X MaKCHMalbHI CTYNEHI BUAAIICHHS € BUIIUMU HIX B CHC-
TEMax 3 OJHUM METaIoM (TaKk MaKCHMaJbHHI CTYIIiHb BUJAICHHs iOHIB Hikemro B cucremi Ni*' :
C,H,;,COOK cknanae 82 %, a B cucremi Ni** : Fe*" : C,H,;COOK — 89,7 %, cTyminb BUgaIeHHs
samiza: Fe'" : C.H;COOK — 74 %, a Ni*" : Fe’* : C,H,;COOK — 81,8 %). MakcuManbHuii CTy-
[iHb BUJIYYEHHsI METANIB NPH (IOTOEKCTPaKIIii cyminri 3aii3a Ta Hikemo npu pH 9 nocsrae Fe’™™ —
94,6 %, Ni** — 99,0 % npu Buxopuctanni [IAP — nanemitary kanito. Ananiz [4-crekrpis cyba-
TiB BKasye Ha Te, 10 Ni’* 3HAXOAUTLCA B CyOIaTi y BUDISL COJi MajibMiTMHOBOI KMCIOTH, a Fe'*
y BUIVISIIL T1IpaTOBaHOTO OKCHULY.

Hocaimxeno BuitydeHHs 1oHiB 3amiza (II1) Ta Hikero i3 MOAETBHUX PO3YUHIB. BusiBieHo pario-
HaJbHI YMOBI MPOBEIEHHS MPOLIECy Ta CKJIaJa cyOnariB, M0 YTBOPIOIOTHCI. MeTon (hoToekcTpakilii
Mae MeBHi MepeBard U J03BOJISIE BIITyYaTy BaXKKH METAJIM 3 HU3bKOKOHIICHTPOBAHUX PO3UHHIB.
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The aim has been to develop an express-method for preparing liquid samples with a complex
matrix in order to determine natural radionuclides and tritium.

Drilling solution samples taken in one of Siberian oil deposits were used as the objects of
study — 15 units. Use was also made of the ground waters with a considerable amount of mineral
salts which had been taken in the Sakha Republic (Yakutia) — 10 units. In the latter case these were
sulphate free Cl-Na-Ca brines effused from drilling holes, with the mineralization being higher than
100 g/L.

The initial solutions were subjected to conventional investigation techniques. The results were
used for further comparison of the uranium and thorium contents obtained when using the approach
being developed.

For this purpose, the liquid to be analyzed by the method of mass-spectrometry was decanted
from a part of the initial sample.

As seen from the presented results, the samples contained considerable amounts of C, K, Na, Ca
etc. Against the background of these elements, it was not possible to determine the uranium and
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thorium content. The samples being analyzed were diluted 100, 1000 and 10000 times. The content
of macroelements decreased to the same extent but uranium and thorium was not determined due to
the concentration being considerably decreased, resulting from dilution.

To separate the liquid suitable for determining the content of tritium, uranium and thorium an in-
stallation for the liquid extraction was designed and a corresponding technique was developed.

The main principle of the technique is in extracting the azeotropic mixture with toluene, used
earlier by the author to determine the tritium content in various environment objects.

When determining tritium in the extracted liquid the measurement efficiency amounted to 27 %.
The measurement time was 720 sec. The results of the tritium determination are presented in Ta-
ble 3. The minimum detected activity for tritium was 1 Bq/L.

Uranium and thorium in the obtained liquid were determined by the method of mass-spectrome-
try. The content of uranium-238, determined by the two methods are in good correlation and differ
only within the measurement accuracy. However, the suggested sample preparation tech-nique is
characterized by considerably decreased preparation time and, consequently, by signifi-cantly re-
duced analysis costs. The detection limit for uranium was 20 ng/L and thorium — 2 ng/L.

This scientific work is done with the partial financial support of the State contract Ne 3005
(2014-2016).
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In order to prevent significant health risks and the loss of biodiversity, and to prevent further
contamination, enhanced remediation methods are necessary. Remediation can result in a speedy
recovery of the environment from oil pollution. Therefore this study aimed at new, cost-efficient
inventions for enhancing bioremediation and to increase the knowledge of oil remediation in water.
Water for the mesocosms experiment was collected from an approximate depth of 1 meter from
the Yenisei River, near the city of Krasnoyarsk. Aquatic plants (Elodea canadensis, Lemna Minor)
were collected downstream from Krasnoyarsk in the Yenisei River. In systems were added different
concentrations of crude oil (1-5 %). Using a Photon-10A fluorimeter the phytotoxic effect on living
plants was studied immediately after removing them from the experimental systems.

Part of the oil evaporated from the water of the mesocosms. Water circulation was slow and
therefore a thin oil layer remained on the surface during the experiment. Phytoplankton biomass
was determined by chlorophyll a concentration. In general, the biomass of phytoplankton decreased
in all basins (also in control treatments), apparently as a result of altered conditions, such as lower
light intensity in the indoor mesocosm laboratory, compared to natural conditions in the Yenisei
River. Biomass of the elodea increased in all basins for three weeks of the experiment, from 5 g to
8 g. Duckweed biomass also increased, and increased the number of leaves from each plant. We
found that all the investigated species of aquatic plants died two days after the start of the experi-
ment by using aqueous extracts of petroleum products (gasoline, diesel fuel, motor oil). Thus, it was
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