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Kasipri tanma Kasakcran PecmyOmukaceiHna aybulmapyambuibIKTa ©CIMIIKTEpAiH 3USHKECTepiMEH Kypecyne
KOJIIQHBUIATHIH XUMISUIBIK 3aTTapIblH — MNECTHIMATEPAIH KOIl JKBUIIBIK KOJJAHBUIYBIHA OaiIaHBICTEI KypAelni
9KOJIOTHSIIBIK Macelie TybIHAayna. [lecTHIuaTepaiH >KOFapbl TOKCHHIUIIT jKOHE SKOJOTHSIIBIK KayiNTUITiHEeH, oJapra
JIETeH CYPaHBICTBIH TOMEHJEYiHeH, caKTay Ke3iHJeri TeMeH TYPaKThUIBIFbIHAH, KOPANTayAblH TYTACTHIFbIHBIH
Oy3buTybIHAH PecnyOnukanarel ©CIMIIKTEpIl KOPFayFa apHAIFaH XUMISUIBIK 3aTTapAbIH OYpBIHFHI caKkTay aiiMaKTapbIHAa
THIMBIM CaJIBIHFaH, KOJIaHyFa )KapaMChl3 IECTHLUATEPAIH )KUHAKTATYBI ©3€KTi Macese 0o caHanazs! [1].

Tlectumunrep — eciMmikTepai KOpFay MakcaThIHAA KOJAAHBUIATBIH XUMISJIBIK 3aTTap FaHa OOJBIN TaObLIMAaiiIbL,
COHBIMEH KaTap oJlapJbl aca KayilTi MOJUTIOTAaHTTap eceOinae KapacTeipyFa 6onanbl. bacThl SKOJIOTHSIIBIK Macemeaep i
Oipi KopmIaraH opTa OOBEKTUICPiHIH, TOKCHKAIBIK >KOHE MEPCHUCTCHIMSUIBIK KaOieTi KOFapbl OpPTraHUKAJIBIK
MIECTHIATEPMEH JIacTaHybL. TOKCHHIII 3aTTapIIbIH KOpIIaFraH OpTaFa TYCyl OapibIK Tipi opraHm3muepre KayinTi, COHBIH
[IIiHEe TOMBIPAKTHIH MUKPOOTHIK alyaHTYpIirine acepi 6ap [2]. OpraHuKaibIK IECTUIMATEPMEH JIaCTaHFaH dKOXKYieneH
OOIiHIN aJbIHFAaH MUKPOOPTaHM3MIEP OMoc(epaHbH KCEHOOMOTHKTEPIH TOJBIK BIIBIPATyFa KaOiIETTI OOJNBIN KeJemdi.
MukpoopraHu3MAepaiH MYHIalk KacueTi OJapAblH JKOFaphl aJalTalllsUIBIK JACHreiliHe JKoHE OHOXUMHUSIIBIK
peakuusiIapbiHa Tikesei OainanbicTsi[3].

3epTTey JKYMBICBIHBIH MaKCaTbhl — IMECTUIHATEPMEH JIACTaHFaH KOpIIaraH OpTa OOBEKTLIEPiHIH MHKPOOTHIK
aTyaHTYPJIUIITIH 3epTTey JKOHE NEePCIEeKTHBTI MUKPOOPTaHU3M — NeCTPYKTOPIIApAbI OeJIil aiy.

3epTTey KYMBICEIHBIH OOBEKTIIEpi peTiH/e MeCTUIUATEPIIH KOMIUITEeH OpbIHIapbIHA KAaKbIH OpHAIacKaH AJIMaThI
Kanacel, TainFap aynaHBIHBIH alMarblHaH TOIBIPAK »oHe cy yiaritepi amsiHnsl. Omap Keiseuikaiipar, beckaiinap,
Awmanrenni-bpurana 1 (koiima 1 sxone koiima 2), benOynak, bpuraga-2 — AO Ilnem3aBox «Anmatel». bakeuiay petinae
TaykapaTypbIKaybUIBIHBIH TOIBIPAFBI XKOHE CY YIT1Iepi KOIJaHbUIABL.

3epTTey *KYMBICHIHBIH OapbICBHIHIA TECTUIMATEPAIH KOMIITEH OPbIHAAPIHA )KAaKbIH OpPHATACKaH TONBIPAK JKOHE Cy
YJriiepiHiH ~ MHKPOOTHIK — adyaHTYPJUIri  3epTTeNAi. Muxkpoopranu3MaepIiH JKOHE CaHBIPayKYIaKTapIbIH
alyaHTYpJtirine cumarrama Oepingi. [lectunmarepMeH nacTaHFaH KOpIIaFaH oOpTa OOBEKTUIEPiHIH MHKPOOTHIK
TyaHTYPJIUTITIH 3epTTey OapbIchlHAa aMMOHU(uuupieymn Oakrepusiiap Ke3puikaiipatr sxoHe beckaiiHap TombIpak
yirinepinge — 1,0x108 — 1,2x108 KTB/r kepcetkimrepin kepcetce, AManrenmi-bpurana 1 (kokiMa 1 xoHe Koiima 2) xoHe
Benbynak ayMmarblHBIH JIACTAHFAH TombIparbiHaa6,5x107 — 1,1x108 KTB/r, an Bpuraga-2 — AO Ilnemsasos
«Anmatei»Tonbipak Mukpoguopackinaa — 1,7x10° KTB/r kepcerkimrepin kepcerti. ['eTepoTpodyThl GakTepusnap
Kpbuikaiipar sxone beckaiinap yiarinepinae — 4,2x107-7,5x107 KTB/r;Amanrenni-bpurana 1 (koiima 1 sxome Koiima 2),
Benbynak yiricinge — 12x107 — 8,7x107 KTB/r; Bpuraga-2 — AO Ilnemsason «Anmate»yiriciage - 4,5x10° KTB/r
KOpCETKIITepine colikec Gonnpl. 3eH caHblpayKynakTapbl Keisbuikaiipar xone Beckaiimap yirizepinge — 1,4x10°-
1,7x108 KTB/r, Awmanrenmi-Bpurama 1 (xoiima | sxome koiima 2) sxone benOymak vyariciage - 1,8x107-
1,4x108KTB/r;Bbpuraga-2 — AO Inems3aBoa «AIMaThl» TombIpak yiricinge - 6,2x10* KTB/r KepceTKilTepiH KOpPCeTTi.
A>poOTHl IENTIONO30IUTHKANBIK ~ GakTepusnapKei3puikaiipar sxone Beckaiimap ynrinepinge — 1,7x10° — 8,6x10°
KTB/r; Amanrenni-bpuraga 1 (koiima 1 xoHe Koiima 2) xoHe benbynak yunricinge —8,7x10° KTB/r; bpuraga-2 — AO
IlnemsaBon «Anmate» - 1,8x10% KTB/r kepceTkimTepin kepceTti. Bakpuiay peTinue anbinran TayKapaTyphiK TOIBIPAK
YJTiNepiHiH MUKPOOTBIK JIyaHTYPJIUIITT 3epTTen/i, Oy yiriae xanmsl Me30(pHiIbai a3po0Th! (HaKyIbTaTHBTI aHA3POOTHI
Mukpoopranusmaep caasl (MAD®ABM) 1,7x10%-6,9x102 KOE/r Kypapsl. 3epTTey HOTHKENIEpiHe
coiikec a30T(UKCANMIIAYIIBl JKOHE MUKPOCKOMISUIBIK AIIBITKBUIAPIBIH CAHIBIK KOPCETKIITEepi OaKpuIay YiTiIepiHeH
epexmenenOeni. Kepuikaiipat, beckaiiHap xone bpurama-2 — AO Ilnem3aBon «AJMaTBI»TONBIpAK YITIEpiHIE
ammoHHUIMpIeynr Oakrepusiiap OacBIMABUIBIK Kepcerce, AmaHrenni-bpurama 1 (koiima 1 sxoHe Kolima 2) koHE
Benbynak ynriepinae — 3¢H CaHbIpayKYJIaKTapbl 6ackiM OOJIIbI.

3eprTeyre ajblHFaH MECTHLHATEP/IH KOMUITeH aiiMaKTapblHAaH XUMHUSUIBIK JIACTAFBIIITAPIBIH MUKPOOPTaHU3M —
JeCTPYKTOPIIApbIHBIH CKPUHUTIH JKYPTi3y MakKcaTbIH/a, TONBIPAK YiriiepiHeH 28 Ta3a JaKpLl XKoHE Cy yirinepiHeH 12
mtaMM OemiHin anblHAbLBeuniHin aneiHFaH Ta3za AaKeUIAApPABIH MOPGOJIOTHS — KyJIbTYpPaJbIbIK, (HU3UOJIOTHUS —
OMOXMMUSIBIK ~KacHueTTepi 3epTTenai. XMMHSUIBIK JTACTAFBIIITapAbIH — AECTPYKTOPHI HETi3iHIE Kemeci 3epTrey
KYMBICTapbIHAA NaimanaHyra, OeNiHIN anblHFaH MJaKeUIIApJaH 9 TEPCIeKTHBTI INTAMM TaHJAJBIT  AJTBIHIBL
MosteKynansiK — reHeTHKAIBIK HaeHTH(OUKAIS HOTIKeciHe coiikec K2 — Pseudomonas plecoglossicida typise, mramm
K3 - Bacillus aryabhattai, AK3 - Bacillus amyloliquefaciens, AKS5 - Bacillus subtillis, AK4 - Bacillus pumilus, AC1 -
Bacillus megaterium, BP1 - Serratia quinivorans, BP3 - Enterobacter cloacae subsp. dissolvens, BP7 -Alkanindiges
illinoisensis typnepine aeitiH uaeHTUDUKAHSATIAHIBL.

TypakThl OpraHUKAIBIK JaCTAFBIIITAPABIH OCICEH I AerpafalusachiHa KabiIeTTi MepCrneKTHBTI MUKPOOPTaHH3M
JaKbUIIapbIH i3aeCTipy, OpraHMKaJbIK MECTULN] KAJIABIKTApbIH JKOIOAA jKaHa OMOpeMeNUalVsUIBIK — TEXHOJIOTHSIIBIK
chI30a-HyCKallap/ibl KypacThIpyFa MYMKIHIIK Oepei.
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BIOLOGICAL METHODS OF REFINING OIL CLEANING
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Currently, the disposal of waste from the oil and gas industry is becoming important. Oil contaminated soils,
resulting from the extraction, processing and transportation of crude oil, now occupy landfills with areas reaching tens of
km2. This is especially true for enterprises that own such landfills due to the tightening of environmental legislation
aimed at increasing fees for negative environmental impacts [1]. At the present stage of development of the oil and gas
industry in the RK, the following methods for the processing of oil sludge have been applied.

Usually, refineries use a set of measures that includes several of the listed methods for processing oil sludge to
achieve the best effect.

World practice uses many techniques aimed at neutralizing oil-polluted soils. All techniques can be divided into
several groups.

The first group should include techniques that include the excavation of contaminated soil and subsequent
measures for the disposal of pollution:plowing of oil-contaminated soil into the soil on uncomfortable lands. This
technique involves the rehabilitation of oil-contaminated soil, distributing loosened soil (10 kg / m?) over the surface of
the earth. This amount of soil polluted with oil is plowed to a depth of 30-35 cm, and land usually falls into the category
of average land pollution. Plowing is repeated after a month, gradually decreasing to one per season after 2 years. Most
often, the period of detoxification of soil contaminated with oil does not exceed 3 years, but with the use of
bioremediation it can be reduced to 1 year [2-3];removal to a remote landfill. Oil contaminated soil can be added to the
waste of urban landfills no more than 1-2% of the total waste.

The general term of utilization usually does not exceed - 3-5 years;export of soil contaminated by oil to
specialized sites, providing for the distribution of contaminated soil over the area followed by aeration loosening and
forced ventilation, irrigation, the introduction of nutrients and microorganisms into the soil. The total disposal period is 1
year;rehabilitation, involving the removal of contaminated soil and placing it in a kagat with a height of up to 2 m.
Further irrigation of the laid kagat with a suspension of biomass of microorganisms with the addition of nutrients. Kagat
gardening is often used.

The general term of recycling is 2 years;processing of soil contaminated by oil on stationary block lines for
coarse and fine cleaning, which allows the maximum to bring oil to the specified parameters. At the same time, the soil
with the content of oil products not exceeding 15 g / kg goes back to the site. This is followed by remediation (GenECO
technology).

The second group of techniques is devoted to bioremediation measures directly at the site of contamination:

1.treatment of oil-polluted soil with oil-oxidizing strains of microorganisms with simultaneous application of mineral
fertilizers to the soil;

2.treatment of polluted soil with preparations to stimulate the growth of native oxidizing microflora. This technology is
currently the most widely used biotechnology for the elimination of oil pollution of the soil;

3.burning of oil at the site of the spill, which allows you to utilize oil pollution only on the soil surface. Ecologically
unfavorable is the destruction of natural biocenoses in places of annealing, as well as air pollution by combustion
products.

There are other techniques for sanitizing the soil. Such as soil separation, high-temperature soil firing, steam
treatment and other methods. These methods are rarely used due to the complexity of implementation. The analysis of
methods of processing and disposal of oil-polluted soils, carried out by the authors, made it possible to identify the
most relevant set of measures in the conditions of the Saratov region: the localization of the oil-polluted part of the
territory; selection of commodity oil products, oil contaminated plant residues and garbage for subsequent disposal;
chemical melioration using minerals (bentonite clays, bauxite ores and other materials); bioremediation - cleaning of
oil-contaminated soil and water using preparations of hydrocarbon oxidizing microorganisms, biogenic additives that
provide them with additional nutrition; as well as special preparations necessary for the stimulation of native oil-
oxidizing microflora. At the final stage of cleaning of oil-contaminated soils, it is advisable to use oligochaetes Eisenia
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