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AHHOTaumsa

MpuBeneHbl pe3ynbTaTbl MOHWTOPUHIA TEXHOFEHHOM HAarpy3ku Ha NPUPOLHYI Cpefdy B YC/OBUSX MECTOPOXAEHMS
KyMKonb BcneacTeune gestenbHoOCTM HedTepobbiBatowmx npeanpusatnii KazaxcraHa.

NokazaHo, 4To Ha TeppuTopun Kbi3blNOPAMHCKOM 06NacTn B pesynsTate NPOM3BOACTBEHHOM AEATEIbHOCTU psaa KPYMHbIX
HedTenobbIBAOWMX NPEanpUaTUA  HAaKOMUAMCL  OFPOMHbIE  KOAMYeCTBa HedTe3aMasy4YeHHbIX [PYHTOB, CyLECTBEHHO
3arpsa3HSIOLLMX OKPYXXAIOLLYH NPUPOAHYI0 cpeny. YCTaHOBNEHb! U OLeHeHbl Hanbonee nNpobieMHble 3KONorMyeckne CUTyaumm
3arpsi3HEHWS 3eMeNbHbIX PecypcoB NpY aBapuMHOM pasnunee HedTv M HedTeNPOAYKTOB B NpoLecce A06bIUM 1 TPAHCMOPTUPOBKM
HedTU. Pa3paboTtaHa TexHonorMs GUMopeKkynsTMBaLMM 3aMa3yyeHHbIX 3eMeNb C MCMOAb30BaHMEM BGMONpenapaToB HA OCHOBE
OTXOJ,0B PACTUTENBHOTO M MULLLEBOTO NPOUCXOXAEHMS. HayuHas HOBM3HA NpeanaraeMoro crnocoba pekynbTMBaLLMmM 3aMasyyeHHbIX
MOYBOrPYHTOB NOATBEPXKAEHa NaTeHToM Pecnybnmku KaszaxcraH, YTo NoaTBepKAAET HaYYHO-NPAKTUYECKY0 3HAYMMOCTb PaboThl.

Pe3ynbTathl ncCnenoBaHW MOTYT HbITb NONIE3HBIMM NPU PEKYNLTUBALLUM 3arpA3HEHHBIX HETbIO 3eMeb APYIMX PErMOHOB
M BOCCTQHOBNIEHUM UX PACTUTENIbHOTO NOKPOBA.

KntoueBble cnoBa: HedTsHble MeCTOpPOXAEHMS, pa3paboTka, HedTenpoayKTbl, pa3nune HedTH, 3arpsa3HEHUe MOouBbI,
npupoaHas cpenbl, 6UOpeKyNbTUBALLUS, «BUoLLEeny.
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Abstract

Introduction. Oil waste has a high degree of toxicity and poses a great danger to humans and to the natural
environment as a whole. One of the most acute problems is the negative impact of oily waste. The negative impact

© M. b. Hypneucosa, b. XX. bypxaHos, H. A. ®enoteHko, E. A. Hazapos, 2023.

V.15, Ne4(58), 2023 T 833



YCTOVH/BOE PASBUTIIE FOPHBLIX TEPPUTOPUIA

of petroleum products on the soil can lead to irreversible changes in the chemical composition, physical biochemical
and microbiological properties of the soil, which determine, among other things, its fertility. The main potential
sources of soil pollution with oil and petroleum products include ground vehicles, oil storage facilities, oil refining
enterprises, as well as transport transporting petroleum products. The study of the physico-chemical properties of ash
and slag waste to reduce the anthropogenic load on the environment.

In Kazakhstan, as a result of the production activities of a number of large oil-producing enterprises, huge amounts
of oil-and-oil soils have accumulated, significantly polluting the environment. The areas of polluted lands continue
to increase as a result of emergency oil spills. Therefore, on the territory of the Kumkol oil field, it is very relevant to
conduct environmental monitoring of soil pollution and carry out reclamation measures to restore land fertility

The purpose of the research. Environmental monitoring in the conditions of development of the Kumkol deposit
and the development of an effective technology for the reclamation of contaminated lands through the use of highly
effective biological products to reduce the anthropogenic load on the natural environment.

Research materials. For the research, samples of smeared soils of various sites of the Kumkol deposit of the
Kyzylorda region of Kazakhstan were used.

Research methods. The choice of soil monitoring methods was carried out taking into account the available
sources of pollution and types of soil pollution: chemical, biochemical, biochemical, microbiological, etc. The analysis
of existing methods of ecological monitoring of soils shows that due to the high cost and technological complexity,
the use of a number of them is limited. Therefore, an effective approach to determine the degree of contamination of
soils with petroleum products is the use of bioindication and biotesting methods

Research results and discussion. As a result of the environmental monitoring, the technology of recultivation of
polluted lands was developed using a biological product obtained by composting rice husks with the help of aerobic
and anaerobic soil microorganisms. The scientific novelty of the proposed method of recultivation of contaminated
soils is confirmed by the patent of the Republic of Kazakhstan, which confirms the scientific and practical significance
of the work. The results of the research can be useful in the reclamation of oil-contaminated lands in other regions
and the restoration of their vegetation cover.

Conclusion. The monitoring of soil pollution by oil and petroleum products shows that the main potential sources include
ground transportation facilities, oil storage facilities, oil refineries and transport, which first brings petroleum products.

The developed technology of biorecultivation, firstly, reduces the anthropogenic load on the soil surface due to the
biodegradation of oil spills, and, secondly, at the same time, the disposal of spilled oil in the form of vermicompost
is carried out. In the work, for the first time on the basis of the application of a new technology for the reclamation
of contaminated land resources using a biological product obtained from waste of plant and food origin, a new
approach to the problem of utilization of oil-contaminated soils and restoration of their fertility, with the production
of vermicompost, is proposed.

Suggestions for practical application. A new approach to the problem of utilization of oil-contaminated soils
and restoration of their fertility, with the production of vermicompost, is proposed, which can be useful in solving
environmental problems in other oil-producing regions of Kazakhstan.
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BeeneHue OTPOMHBIE KOJIMUECTBa He(hTe3aMa3ydeHHBIX TPYHTOB, CY-
IIECTBEHHO 3arps3HSIONNX OKPYKAIONIYI0 TPUPOIHYIO
cpemy. DTO PUBOANT K HEOOPATUMBIM U3MEHEHUSIM MOD-
(honmormyeckoro cocrana, (PU3NKO-XUMHUECKUX U MHKPO-
OHMONIOTHYECKUX CBOMCTB TIOYBEHHOTO MOKpoBa [5—8].
Jdus ycnoBmit MectopoxaeHust Kymkons HamOomee
JKOJIOTUYECKH Oe3BpEeIHBIM METOIOM BOCCTAHOBJICHUS
CBOWCTB He(Te3arps3HEHHBIX ITOYB SIBISIETCS MCIIONB30-
BaHHME Pa3IMYHBIX OMOJIOTUYECKUX T00aBOK W TIperapa-
TOB, AKTUBUPYIOIINX JEATEIBHOCTh YITIEBOJOPOIOKHC-
JSFOIIUX  MUKPOOPTraHW3MOB. [Ipowm3BoauTCs OUYMCTKa

OnHOM U3 Cephe3HBIX MPOOJIEM OXPaHbl OKPY>KaroLer
cpenpl IpH pa3paboTke HEPTIHBIX MECTOPOXKICHHUM SBIIS-
eTcsl TMKBUAALMSI TIOCJIEICTBUN HEPTIHOTO 3arps3HeHUs
MOYBBL. 3arpsi3HEHHUE MOYBHI HEPTEPOAYKTaMH HapyIIa-
€T ee DKOJOTMUECKOE COCTOSHHE U Aedopmupyer ecte-
CTBEHHYIO CTPYKTypy OuoreoreHo3os [1-4].

Ha teppuropuu Ke3pmopaunckoii obnactu Kazaxcra-
Ha B pe3yJibTare MPOM3BOACTBEHHON NIESITENILHOCTU psijia
KPYIHBIX HE(PTET00BIBAIOLINX MPEANPUSITHI HAKOITUITUCH
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HedTe3arps;3HEHHBIX MT0YB ITyTeM MHUKPOOHOJIOIHYECKOTO
PpaspylLICHHs COAEPKAIINXCS B HUX YIIEBOAOPOAOB HE(YTH
[9-11]. B cBs13u ¢ 3THM pa3paboTKa TEXHOJIOTHH PEKYIIb-
THBALM 3aMa3ydeHHBIX 3€MeNb Ha OCHOBE HMCIOJIB30Ba-
HUSI JICIIEBBIX M BBICOKOA()(EKTUBHBIX OHOMpEnaparoB
SIBIISIETCS AKTyaJIbHOU 3aJa4yei.

Lenb pa6oTbl

Pa3pabotka >QekTHBHON TEXHOIOIMU PEKYIbTHBA-
UM 3aMa3yYeHHBIX 3eMeJIb IyTEM HCIIOIb30BaHMUS BBICO-
K03 QeKTHUBHBIX OHOIIpenaparToB yisi oOecreueHns: Hop-
MaJIbHOTO (D)YHKIIMOHUPOBAHHUSI SKOCUCTEMBI B YCIOBHUSIX
MecTopokaeHus KyMKonb.

Martepuanbl uccnepoBaHui

Jnst mpoBeneHust vccneaoBaHui MCIONIb30BaHbl MpPO-
OBl 3aMa3y4YCHHBIX TPYHTOB PA3JIMYHBIX Y4aCTKOB MECTO-
poxaenust Kymxonb Keibumopaunckoir obmactu Kazax-
CTaHa.

MeToAabl uccnepoBaHum

Breibop MeTomoB MOHHTOpMHra MOYB IPOBOIMIN C
YYeTOM HMMEIONINXCA MCTOYHUKOB 3arps3HEHHS M BUIOB
3arps3HEHHS TOYB: XUMHUYECKNUX, OMOXUMHYECKHX, Ono-
XUMHAYECKHX, MUKPOOHOIIOTHYECKUX M JIp. AHAIU3 Cy-
IIECTBYIOIINX METOIOB JKOJIOTHPYECKOTO MOHHUTOPHHTA
TOYB TIOKA3bIAET, YTO B CHJIY BBHICOKOH CTOMMOCTH H T€X-
HOJIOTHYECKOM CIIOKHOCTH MTPUMEHEHHE pAja U3 HUX SB-
nsiercst orpaandeHHBIM [ 12—-14]. [Toatomy s peKTHBHBIM
MTOJIXOIOM ISl ONPE/EeHHs] CTETIeH! 3arpsa3THEHHOCTH
T0YB He(TETIPOAYKTAMH SIBIISETCS UCTIONB30BaHNE METO-
JIOB OMOWHIMKAIINH U ONOTECTHPOBAHUS.

PesynbTathl McCnepoBaHuii U 06CykaeHUe

OueHka COCTOSIHMS HAKOILIEHUsI HeTeoTX0/10B
Ha MecTopoxkaeHun Kymkonb

Bo mHOrEX paboTax, MOCBAIIEHHBIX PEKYIBTHBALIIN
3arps3HEHHBIX HE(THI0 3€MENbHBIX YYacTKOB, paccMma-
TPHUBAIHCH PA3IMIHBIE METOIBI UCTIONB30BaHMS HEPTEOT-
XOJIOB B Ka4€CTBE BTOPHYHOTO CHIPBS, TIPH 3TOM TOJBKO
B OTPaHWYECHHBIX OONIACTSIX MPUMEHEHHs, B YaCTHOCTH, B
KauyecTBEe CTPOUTEIHHON MacCTHUKH, THAPOU3OISIIMOHHBIX
MaTepualioB, JOPOKHOM CTPOMTENbCTBE U T. 1. [15; 16].
B 10 e Bpems nmanbHeHIee HaKoIUICHHe HePTEOTXOM0B
W WX OTPHIATEIhHOE BO3ICHCTBHE HAa OKPYKAIOIIYIO
Cpeny, HECOMHEHHO, BBIHYXK/IaeT MCKaTh HOBBIE W Oonee
MIEPCIEeKTUBHBIE O0JIACTH WCIIONB30BaHUS HE(PTIHBIX OT-
XOIOB. A BBIOOp METO/IAa CHMYKEHHSI TEXHOT€HHOH Harpys-
KH Ha OKPYKAOIIYFO CpeTy IyTeM yTHIA3aIlU TEXHOTeH-
HBIX OTXOJIOB C WCIIONIb30BaHUEM OHOTIPErapaToB CBS3aH
¢ (PU3UKO-XUMUIECKOH MIPUPOION M XapaKTEPHBIMH 0CO-
OCHHOCTSIMH HE(TSHBIX OTXOIOB. DTO B CBOIO OUEPEIh
TpeOyeT BBIPAOOTKM HWHIMBHIYAIBHOTO TIOIXOAa K pe-
[ISHUIO MTPOOIEMBI YTIITU3AIUN TEXHOTEHHBIX OTXOIOB B
3aBHCHUMOCTH OT II€JTM W HAlpaBJeHUs WX JaTbHEHUIIero
WCTIOIb30BAHUSI.
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MOHHUTOPHHT 32 COCTOSHHEM IIOYBBI 00ECTICUNBACTCS
OpraHu3aiyeil ceTr CTalMOHApHBIX IOCTOB (CTaHLMM) U
MPOBEACHUEM Ha HUX CE30HHBIX 3aMepoB. MOHMTOPUHT
3a COCTOSIHUEM I10YB Ha MECTOpOXKAeHHU «KyMKomby» Be-
JIETCs1 C IEPUOANYHOCTBIO J1Ba pas3a B Iol, BECHOU U oce-
Hbt0. HaOmoieHus 3a XUMU4ECKUM 3arpsi3HCHUEM I0YB
Ito TmyouHsl 5—20 ¢M — TpH pasa B roji, BKITIOUasl JIETHHN
nepuon. B pesynerare HaOmomeHuil (GUKCHPYOTCS OC-
HOBHBIE TTOKA3aTeNId (PU3NKO-XMMHUUYECKUX CBOWCTB MOYB
(XMMHUYECKHH COCTaB, MOYBEHHAs BBITSKKA, MEXaHHUUe-
CKHM COCTaB), ONPEACIAIOIINE UX COCTOSIHUE, CTEIICHb
3arpsi3HEHHUS He(QTENPOAYKTaMH, TSHKEIIBIMU METaJLIaMH,
PagUOHYKJIMIAMH U COCTOSHHE IIPU3EMHOIO paaualu-
onHoro ¢onHa. Ha puc. 1 u 2 npencTaBneHsl pe3yabTaThl
WCCIIEA0BAHMS COlEP KaHUS TSOKENbIX METAJJIOB U HeTe-
HPOAYKTOB B [IOYBaX MECTOPOXKAEHU KyMKob B IeTHUIH
nepuon roga [17-19].

B

@

Banopoe cogepranme, mrfur
Gross content, ma/fkg
]

il ihy il ilili]

grd Cr2 Cra Crd Cr& 1 gr2 €13 [= A1

KomnoHedTo: Dueas Beagui Ogwes O cenney
Components: copper cadmium zine  lead

Puc. 1. Coneprxanue TSDKEIBIX METAJUIOB B ITOYBaX
MecTopoxaeHuUst KyMKoib
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MecTopokaeHus Kymkoib
Fig. 2. The content of hydrocarbons in the soils of the Kumkol
deposit

UccnenoBanus Becennero neprona 2020 roma moka-
3aJIM, 9TO CHCTEMa II0YBa—PaCTHTENBHOCTEY» B TOW WU
WHOW Mepe COAEPKUT TSDKENTbIe METaJUThI M YIIIEBOAOPO-
Iel. BanmoBoe coneprkaHue TSDKENNBIX METAIOB B ITOYBaX
MMEJI0 MO3audHYI0 CTPYKTYPY U XapakTepH30BaJIOCh He-
KOTOPBIMH OCOOCHHOCTSAMH KyMYJISIMH. B BeceHHHH 11e-
PHOZ BaJIOBOE COIEPKaHKE IIEMEHTOB B 00pa3Iax MoYBHI
ObUI0 B mpeaenax, MKr/T: muHK — 18,09-30,01; menp —
3,09-6,28; kagmuii — 0,08-0,23; ceuner — 0,50-8,17. B
psiie METaJTOB MPOCIIEKUBAIACEH YETKAs MOCIIeI0BATEb-
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HOCTh: IIMHK — CBHHEIl — Meab — Kaamuid. Ha Gonprumn-
CTBE Pa3pe30B IOKA3aTeNH METAIIOB HHUBEIHUPOBAIUCE.
KoHueHTpanus yrineBogopoaoB B OOJNBIIMHCTBE CIIydacB
OBbLITa 3aKITFOYeHa B Ipeieriax oT caeqoBbix 1o 0,850 Mkr/T
cyxou noussl [20; 21].

K Hacrosimemy BpeMeHH Ha MecTOpoxkaeHnH KyMKkomnb
B pe3yJbTare aBapUHHBIX Pa3lUBOB HEPTH U IPYTHX Ha-
PYILICHHH TEXHOJIOTHYECKOTO periaMeHTa padoThl Ha-
kormtoch Oonee 15319,34 ToHH 3aMa3zydeHHOTO TPYHTA,
BCJICICTBUE YEr0 U3 XO3IHCTBEHHOTO 00OpOTa BBILLIM
COTHU T€KTapoB 3eMiu. bonbiime HedTepasiuBbl MpPo-
M30LIUIM Ha TeppUTOpHUU CKBAXHUHBI Ne 2079 u Ne 17, a
Takke Ha TuHUU HedrenpoBona Kymkoms-/xycansr. Ha
HEKOTOPBIX He(Te3arps3HeHHBIX Y4acTKaxX CTeleHb 3a-
rpsisHenus npesbimaet [1IK 6onee wem B 1000 pas. 3a-
TPSI3HAIOLINE BEIIECTBA C TEYCHUEM BPEMEHH BKIIFOYAIOT-
sl B QU3UKO-XMMHYECKYI0, MEXaHUYECKYIO M OMOTeHHYIO
MUTPALHIO BELIECTB.

BuopekyabTuBanus 3aMa3y4eHHbIX 3eMeIbHbIX

pecypcoB

WHTencuBHOE pa3BUTHE NOOBIMM M TPAHCIIOPTUPOB-
KU He()TH HEPa3PHIBHO CBSI3aHO C aBapHHHBIM Pa3IHMBOM
HedrenponykroB. HedrenponykTsl ¢ MecTa ux pasimBa
yOuparoTcsi B BHIE 3aMa3y4eHHOTO TPYHTA M CKIIaJUpy-
I0TCS B CIICLMANBHBIX CAHKIHMOHUPOBAHHBIX amOapax. B
HacTosiiee BpeMsl B HeTe00BIBAIOIMX PETHOHAX HAKO-
MUJIKCH COTHH THICSY TOHH HETEOTXOIOB, KOTOPHIE MPO-
JOJDKAIOT 3arps3HITh OKPYXKAIOLIyI0 Cpedy BpEIHBIMU
BBIJICTICHUSIMU.

B 3KOTOKCHYECKHX HCCIEAOBAHUSIX HE(PTENPOLYKTOB
Oomnbllloe 3HAYEHWE NPHIOACTCS MOUCKAaM PETYISTOPOB
MpoLecca CaMOOYHIIICHHS TTOYBBI OT HEPTH MyTEM YCKO-
peHHoit ee aerpagauny. Ha nmpakTrke Hanbosee nepcerex-
THUBHBIM HAIlpaBICHUEM OUYUCTKM He(Te3arps3HeHHBIX
TI0YB SIBJISIETCS OMOPEKYJIBTUBALIUS 3aMa3yYeHHBIX IT0YBO-
TPYHTOB C HCIIOJB30BaHWEM OHONpPENapaTroB B Ka4eCTBE
nectpykropoB HepTH. [IpenmymecTBoM OHOXUMHUYECKO-
T'0 METOZA SIBJISIETCS SKOJIOrHYecKasi 0€30IacHOCTh M HU3-
Kasi CTOUMOCTb, T. K. AJIsl yTHIIM3ALHH C TIOMOIIBI0 MUKPO-
opranu3moB | T otxomoB Tpedyercs S0—80 nomi., mpu ux
3aKanblBaHUM CTOMMOCTB Bo3pacTaeT 10 200 nomiapos, a
MIpY CKUTaHUH — 10 650 MOoIT./T.

PexynbsTHBAlIMOHHBII MpOLecC TPOU3BOAMIIN B ITOJIE-
BBIX YCJIOBUSIX BOJM3M CKBakKMHBI Ne 17, T.e. Ha yuacTke,
rae obpasoBajcs 3aMa3y4eHHbIH MOYBOIpPYHT. /s Boc-
CTaHOBJICHHS IUIOJOPOIMS MIOYB B MOJICBBIX YCIOBHAX HA
MUJIOTHOM Y4acTKE KOMIIOCTHPOBaHUS B KauecTBe HedTe-
pa3pyLIAOIUX HHIPEIUESHTOB HapALy ¢ NpeliaracMbiM
Ouomnpenaparom «buoIIe UCHONB3YIOTCS MUILEBBIE OT-
xonel AO «lIlerpo Kaszaxcran Kymkons Pecopcusy, uto
WCKITIOYaeT HEOOXOIMMOCTh IEPEBO3KM MHOTOTOHHAXK-
HBIX HE()TEOTXOIOB HA CIEUMATBHYIO IUIOLIAAKY I UX
pexynbTHBanyi. KpoMe Toro, BociaeacTBUM BOCCTAHOB-
JICHHBII TIOYBOTPYHT OyAET MCIIOIB30BATHCS B Ka4eCTBE
Ouorymyca Ui BBIpalMBaHMS KYyJIBTYPHBIX HJIM JTUKO-
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pacTylmx pacTeHuil BOIM3M MECTOPOXKICHHS, YTO OyaeT
MIEPBBIM OIBITHBIM ITPOLIECCOM SKOJIOTU3aLNK He(hTeOoTXO0-
JIOB Ha MECTE NX 00pa30BaHUsL.

Bbin coOpaHbl CHITBHO 3arps3HEeHHbIE HeTenpoayKTa-
MU TIOYBOTPYHTHI ¥ 3a0ypToBaHsI (puc. 3). Y3 Hedrezarpsz-
HEHHOTO0 OypTa II0YBOI PYHTOB OTOMPAIIH TEXHOIOTHIECKUE
TpoOBI U TIPOBEACHUS WCCIICZIOBAHUN B J1a0OPATOPHBIX
YCIIOBHSIX 110 OMOpa3pyLICHUIO He(TETIPOIYKTOB B ITOYBE C
MCIIONIb30BaHKEM IIpeIaraeMoro Oromnpenapara.

L 3 = : .Mhu.d:ﬂi_:- = .-}_....-.-.."'_ R
Puc. 3. Cobpannble HeTe3arps3HeHHbBIE OypTHI
Fig. 3. Collected oil-contaminated burts

Jdns pexynsTUBalMM 3aMa3y4eHHBIX TOYBOIPYHTOB
aBTOpaMH OBUT HWCIOJNb30BaH Ouompenapar «buomeny,
MOTYYSHHBIH KOMIIOCTHPOBaHMEM PHCOBOM ICITYXH C HC-
MOJTB30BaHUEM LEJUTIONIO30pa3pyIAlOMINX adpOOHBIX U
aHa’POOHBIX MOYBEHHBIX MHKpOOpraHm3MoB. buompena-
par «buorem) SBIsSeTcs] MPEBOCXOAHBIM CyOCTPaTOM IS
npeBpalleHus: HeTeoTxonoB B OnokomriocT. [lonydenue
Ouomnpenapara «buorien» U3 puCOBON MIETYXH SBISETCS
HayKOEMKHM TpoueccoM. [IpousBoacTBo Omonpemnapara
OCYIIECTBIISIETCS] Ha CHENUATBHBIX KOMIIOCTOBBIX IOJISX
BOJIM3M PUCOOYUCTUTENBHBIX 3aBOJIOB, I7I€ HAKATUIMBAIOT-
Csl OTPOMHEIE 3aIachkl PHCOBOW mmenyxu. s agantanun
MHKpPOOPTraHU3MOB (IITaMMOB) OHompenapara K Hedre3a-
IpsI3HEHHBIM TPYHTaM B COCTaB Ipenapara J00aBiseTcs
He(Th WK HedTe3arpsa3HeHHBIE TPYHTHI B I03UPOBAHHBIX
KOJNWYeCTBaX. AJaNTUPOBAaHHBIA OHONpenapar akTHBHO
npeBpalnacT Here3arpsa3HeHHbIE TPYHTHl B OMOKOMITOCT
B OCHOBHOM B a3pOOHBIX YCJIOBHSX. IHTEHCUBHOCTD Jie-
rpajanydi He(TENPOAYKTOB B IMOUYBE IVIaBHBIM 00pazoM
3aBUCHT OT KOJIMYECTBa OHoIpenapara, BpeMEHH IiepeMe-
LIMBaHUS, TIIYOUHBI aspanuy, Temreparypsl u pH cpenst
[22; 23].

[epememmBanue 3aMa3yueHHOTO IOYBOTPYHTA C TIpe-
napartoM «buomem» M HEeKOTOPBIMH HHIPEJHECHTaMH, B
TOM YHUCJIE C PUCOBOM HICTYXOH, CEMEHaMU TUKOPACTY-
LIMX PAaCTeHUH M HANOJHHUTEIISIMH CIIOCOOCTBYET BOCCTa-
HOBJICHHIO U HAaKOIUICHUIO B HUX BO3JyXa W Biaru. Hako-
IUIEHHUE BIard U BO3AyXa B HedTe3arps3HEHHBIX MOYBaX
co3aeT ONaronpHsATHBIC YCIOBHSA ISl aKTUBALMK abopH-
TeHHOM MHUKPOQIIOPHI MOYBEI ¥ YCKOPEHHOU JIerpafalin
HEPTENPOAYKTOB.
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Pe3ynbrarel cepruu ONBITOB MOKA3bIBAIOT, YTO BO BCEX
BapUaHTax KCIICPUMEHTA I10 Mepe UCTECUECHUSI BPEMEHH U
MepeMEIINBAHUs 3aMa3yyCeHHbII OYBOIPYHT MOCTEIIEH-
HO TepsieT Pe3KHUi 3anax HeTePOLYKTOB U LIBET IOYBBI
CTaHOBHUTCS TeMHee. Bo Bcex ombiTax 0€3 MCKIIOUEHHUS
yepe3 4-6 Hemenb MOYBAa HOJHOCTBIO TEMHEET U 3arax
HedTu ucye3aeT. OTH BU3YaJbHBIC U KadeCTBEHHBIEC I10-
Ka3aTeJId CBUIETENBCTBYIOT B IOJIB3Y TOTO, YTO OMompe-
napar «buomen» sBiseTCs MPEBOCXOAHBIM PETyIATOPOM
MIOYBBI, CIIOCOOCTBYIOLINM NEPEBOAY HE(PTEHPOAYKTOB B
6uoxommnoct. Mcnosnb3yemslil Ononpenapar, co3aasast yc-
JIOBUSL A71s1 OropaspylueHusl He(TENPOAYKTOB, YIy4IlaeT
arpou3nyeckoe M arpoXMMHYECKOE COCTOSHHE IIOYB,
BCJICICTBUE YEro BOCCTaHABIMBACTCA €€ IUIOAOPOAUE.
VYrneBonopoasl B YCIOBUSX KOMIIOCTUPOBAHHUS MOX BO3-
JeHCTBUEM MUHEPAIN3ALUU U TyMUBHUKALUY IEPEXOIST B
ouorymyc. B nienmom nporece 6nopaspyiierns Hedrenpo-
IOYKTOB B IIOUBE IIPOTEKAET B OOIIEM BHJE MO CXEME: «HO-
YgoepyHm + MUKPOOP2aHU3MbL (8 YCIOBUAX NAPHUKOBO2O
aphexma) = buokomnocm + yenexucolii 2az + menio».

Buomnpenapar «buorien» no cpaBHEHUIO C U3BECTHBI-
MH UMIIOPTHBIMH Onompenaparamu (Jesopoiin, buonpun
U Ap.) XapaKTepusyeTcs BEICOKON 3 eKTHBHOCTHIO BOC-
CTaHOBJICHUSI He(Te3arpsa3HEHHBIX MOYB Onaromapsi cie-
OYIOIIMM CBOMCTBaM: BBICOKOH CKOPOCTH IECTPYKLHMU
YIJIEBOZOPOAOB; BO3MOKHOCTH HCIIOIb30BaHUS Mperapa-
Ta B )KUAKOM U TBEPAOM BHIE; BHICOKOH aKTHBHOCTH IO
OTHOILCHUIO K HE(TH; CONEPKAHHIO JIEIKOAOCTYIHBIX
[OYBEHHBIX MUKPOOPTaHU3MOB, aKTHBHO paOOTaIOLINX B
a3pOOHBIX M aHAIPOOHBIX YCIIOBHSAX [24; 25].

Ouncrtka MoyB ¢ MOMOLIbI0 Ononpenapara «buomem»
OCYLIECTBIISIETCS [IyTEM CMEILEHUS He(hTeOTX0N0B 1 OHo-
npenapara B COOTHOIIEHUH 9:1 npu BBICOKOH BIAKHOCTU
B YCIIOBHSIX «IIApHUKOBOTO 3ddekra». CMech yKiaabiBa-
0T B BUJI€ Ky4uH BbICOTOH 1,0 M U BBIIIIE, 3aTEM BBIICPAKH-
BAalOT B TEYEHHE OJHOTO MECSLA C MEPUOANIECKUM Iepe-
MEILIBaHHEM.

Jnst cHKeHHs pacxofoB Ouompenapara M IOBbIILE-
HUsL 3G PEKTUBHOCTH IpoLiecca KOMIIOCTUPOBAHUS B Ka-
yecTBe OaKTEpUAILHON «3aKBAaCKM» HCIONB3YETCs CBe-
KETIONyYCHHBIT OMOKOMIIOCT, COIEpIKallii aKTUBHbIC
MHUKPOOPIaHU3MBI, a TaKKe Pa3iNyHbIC OTXOABI, B TOM
YHCIIE TTUILEBbIE.

JlaGopatopHble M YKPYITHEHHBIE UCTIBITAaHHS IPOBOIH-
JICh HA HeTeoTXonax CKBaXUHbI Ne 17 MecToposkaeHHs
Kebuikus AO «Ilerpo Kazaxcran Kymkone Pecopcus»
(TexHONMIOrMYECKas CXeMa PEKYJIbTUBALUY 3aMa3ydeHHbBIX
3eMeJIbHBIX PECYPCOB IIPUBEICHA Ha PUC. 4).

[lonyuenHslii B mpouecce OHOPEKYIbTUBALIMM 3aMa-
3yYEHHBIX II0YBOTPYHTOB OHOKOMIIOCT SIBJISICTCS Hpe-
BOCXOIHBIM yZOOpEHHEM NSl MOMY4EHHs SKOJIOTMYECKU
YHUCTHIX MPOAYKTOB IMUTAHUS, YTO OTKPBIBAET HOBOE HEp-
CIIEKTHBHOE HAIIPABJIECHHUE B 00JIaCTU UCTIOIb30BAHUS TEX-
HOTEHHBIX OTXOAOB B Ka4€CTBE BTOPUYHOTO CHIPHSI.
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Puc. 4. TexHonornyeckasi cxeMa OMOPEKyIbTHBALUH
3aMa3y4eHHOrO [IOYBOIPYHTA: | — 3aMa3y4eHHbIH MOYBOTPYHT,
2 —Boja, 3 — MUIIEBBIE OTXOEI, 4 — Oro3aKBacka «buoreny,
5 — GHOKOMIIOCTHPOBAHHUE, 6 — THAPOYEXOJ TS CO3AAHUS
«ITapHUKOBOTO 3 deKrTar
Fig. 4. Technological scheme of biorecultivation of the smeared
soil: 1 —smeared soil, 2 — water, 3 — food waste, 4 — bio-
leavening “Bioshel”, 5 — biocomposting,

6 — hydro-sheathing to create a “greenhouse effect”

XapakTepHble OCOOCHHOCTH TPOEKTa KOMIIOCTHPO-
BaHMS He(TECOACPIKAIIMX OTXOJ0B TIOKa3aHbl HA puC. 5.
KommocTupoBaHHBIN 3aMa3ydyeHHBIA TPYHT BBIACP)KHUBA-
10T B TeueHue 1—1,5 Mecsdlia B yCIOBUSX «IIapHUKOBOTO
3 derTa» ¢ IePUOINICCKUM TIEPEMEIIIMBAHIEM C BBLICP-
JKHBAaHHEM COOTBETCTBYIOLIEN BIAXHOCTH U B IPUCYT-
CTBUH JIOCTAaTOYHOTO KOJIMYECTBA HE(TEpa3pyIIArOIIIX
a’pOOHBIX ¥ aHA3POOHBIX MUKPOOPTaHU3MOB [26].

Puc. 5. ITMIOTHBINA IPOEKT KOMIIOCTUPOBAHUS
HedTeconepKaliX OTX0I0B
Fig. 5. Pilot project for composting oil-containing
waste
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YCTOVIHBOE PASBUTUE MOPHBLIX TEPPUATOPUN

OKOJIOro-3KOHOMHUYEeCcKas 3PPEKTUBHOCTL HCIIONB30-
BaHUS HOBOM TEXHOJIOTUH PEKYJIBTUBALIMN 3aMa3yYeHHbIX
3eMeJb OAHOBPEMEHHO TIO3BOJISCT:

- CHHM3WTb TEXHOTECHHYIO HArpy3Ky Ha IOBEPXHOCTH
TIOYBBI, YTO CO3/1AET OJIATONPHATHBIC YCIOBUS AJIS )KU3HE-
JESTETbHOCTH TOYBEHHBIX MUKPOOPTaHU3MOB;

- YTHJIM3UPOBATh pa3yiuBbl HeTH B BUAE OMOrymyca,
IIPY 3TOM Pa3iMThie HE(YTEIPOLYKTHI TOJBEPraroTCs pe-
KyJIbTUBALMM Ha MecTe MX 00pa3zoBaHMs 0e3 MepeBO3KU
UX B CHEUUATIbHBIC aMOapBl.

3aKknyeHue

[IpoBeneHHBII MOHUTOPUHT 3arpsi3HEHHS MOYB Hed-
TBIO U HE(TEMPOAYKTaAMH MOKA3BIBAET, YTO K OCHBHBIM
MOTEHINAIBHBIM HCTOYHUKAM MOYKHO OTHECTH Ha3eMHbIE
TPaHCIIOPTHBIE CpelcTBa, HedTexpaHwiuila, HedTerne-
pepadarbIBaroLIne MPEANPUATUS U TPAHCIIOPT, MepeBO3-
AMIUH HEPTENPOAYKTHL.

Pa3paboranHas TexHOMOrus OMOPEKYALTHBALIMH, BO-
TIEPBBIX, CHIDKAET TEXHOTEHHYIO Harpy3Ky Ha IOBEpX-
HOCTH MOYBHI 32 CUeT Onoaerpagauny HeQTIHBIX pas3iiu-
BOB U, BO-BTOPBIX, OTHOBPEMEHHO C 3THUM OCYILECTBIIACT-
s yTUIIM3anus pa3nuTol HeTH B Buae OMorymyca.

B pabote BriepBbIe Ha OCHOBE MPUMEHEHNSI HOBOH TEX-
HOJIOTHU PEKYJIBTUBALMK 3aMa3yyeHHBIX 3€MENbHBIX pe-
CYPCOB C HCIIONB30BaHUEM OHOIIpenapara, moly4eHHOTO
13 OTXOZI0B PACTUTENBHOTO U MUILEBOTO MPOUCXOKICHHS,
MPeIOKEeH HOBBIN MOAXO K MpoOJiieMe YTUIIM3alu He-
(Te3arpsI3HEHHBIX MOYB U BOCCTAHOBJICHUSI MX IUIOAOPO-
IS C TIOMy4YeHneM Ouorymyca.
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BbiBoabl

1. [IpoBeneHa olleHKa MOHUTOPUHTa TEXHOTEHHOW Ha-
TPY3KH Ha MIPUPOIHYIO CPEIY B PE3yJBTaTe eI TETbHOCTH
He(Ten00BIBAIOLINX NPEIIPHUSITHH.

2. Pa3paboTraHa TexHOJOTHs OWMOPEKYNbTUBALIMU 3a-
Ma3y4eHHBIX 3€MeNlb C UCIONb30BaHUEM OWoIpernapara,
MTOJYYEHHOTO KOMIIOCTHPOBAaHHUEM PHUCOBOW IIEIyXH C
TTOMOIIBIO a9POOHBIX M aHAIPOOHBIX TOYBEHHBIX MHKPO-
OpraHu3MoB. BHOpeKyIbTHBAINS TPOBOIUTCS CMEIICHH-
€M 3aMa3y4eHHOTO MOYBOTPYHTa C OMOIperaparoM MpHu
coornomenuu 1:(0,1-0,3) Bec. % B ycnoBusx Ouorep-
MHYECKOTO «ITapHHUKOBOTO ddekray. [ yaemepnenus
IpoIiecca B KaueCTBe «OM03aKBACKM» UCIIONB3YETCS CBE-
JKETIONYYCHHBI OMOKOMIIOCT, CoieprKaIuii Hedrepaspy-
[IAFOIE MUKPOOPTAaHU3MBI.

3. Pesynbrarsl ucciae0BaHHS TO3BOJITH YCTAHOBUTH
oOriue 3aTparhkl Ha MPOBeNeHHE OMOOYHCTKH HEPTEOTXO-
JIOB, KOTOpBIE COCTaBIAOT 80 MOIIApOB HA TOHHY OTXO-
Jla ¥ 3HAYHUTENLHO HWKE 3aTpar Mo TPAIUIMOHHON TeX-
HoNoruu OuopekynsTUBaMu HedTeoTxomoB. Hapsmy c
STHM CPOK MPOBEACHUS OYMCTKU HA MOPAIOK MeHbIe (4
MecsI1a) IO CPAaBHEHUIO C CYIIECTBYIOIIMMHE MPOIECCAMU
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