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BJIMAHUE BETPOI'EHEPATOPOB HA 3ATI'PA3HEHUE
ITOYB TAXEJBIMA METAJIJIAMHA

Kaszakoea H.A., Cadpemounosa JI.P., Myxamemuiun A.A.

Axmyanvhocms. B cospemennom mupe nosensiemcs 6ce 6ovuie nymeti no-
JIYYeHUs KaKux-1ubo pecypcos u 3mo eedem 3a coboll onpeoeiientble Nocieo-
Cmeust, KOmopwvle 3a4acmyio 8bl3bl6aloN 3A2PA3HEHUe OKPYICAIoOuell cpeobi.
Ha cecoonsiwnuii Oenb oOnum u3 nymeil noiyueHus: SHepu AGI0Mmes 6empo-
2eHepamopbl, NOIMOMY USYUEHUE UX GIUSHUSL HA OKPYICAIOWYIO CPedY, 8 MOM
yucie U noygy, AGIAENCcst 6eCbMd AKNMYANbHbIM.

Llenv. H3zyuums cmenens 3a2psisHeHUs NOYE MANCENBIMU MEMALIAMU HA
Meppumopuy 6emponaprd, pacnonodicenno2o 6 ceie Kpacuwoiii Ap Yavsnosckou
obnacmu.

Mamepuanvt u memoowt. B ocrosy pabomvi OvLiu nonodicenvl 0ouenpu-
HAmble 6 2eoOXumuu U nougogedeHuu memoowl [1-4]. Onpedenenue KonyeH-
Mpayuy Msjicenvix MEmaiios 8 00pasyax no4ebl NOBOOUNU 8 AZPOXUMYEHMPE
2. Ynvanoecka nma amomno-abcopoyuonrom cnekmpogomomempe. OyeHnka
pe3ynomamog npogoounacs no «llepeunto IIJIK u QK xumuueckux eeujecme
6 nougey (Ne6229-91, 1991). Cmamucmuueckutl anaius noay4eHHuIX OAHHbIX
NPOBOOUNIU C UCHONB30BAHUEM ODUWENPUHSIMBIX MEMOO08 U NAKEeMd NPUKIAo-
novix npoepamm MS Excel for Windows (2013).

Bo scex 63simblx nougeHnvIx 06pazyax memooom amomHo-adcopoyYUoOHHOU
CREKMPOCKONUY ObLIU ONpedesieHbl KOHYEHMPAYUU C1EeOYIOUIUX MSIHCENIX Me-
mannoe — Zn, Pb, Cu, Ni, Cd.

Pesynomamel. B xo0e nawux ucciedosanuil 6bliu NOIYHeHbl A0EKEAMHble
pe3yibmamoi, Komopule ompaxjcenvl ¢ maonuye 1. M3 nomyuennvix OaHHbIX
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ovL10 yemanoeieno, umo cooepacanue Pb 8,1 me/ke, y okpaunvt Kpacrnozo
Apa — 9,1 me/ke, 8 yenmpe Kpacnoeo Apa — 10,7 me/ke. Odbwecanumapnas
npedenvro oonycmumas konyeumpayus (IJ[K) Pb cocmasnsiem 30 me/ke. Pe-
3YI6Mamsl UCCIEO08aHUL NOKAZBIBAION], YMO NPEGbIUEHUS (POHOBO20 NOKA3A-
mens no Pb 6 cene Kpacuwiii Ap u 'y éemponapka ne oonapyiceHo.

Hanuuue Cd 6v110 06HapydHceHo 80 8cex NOUBEHHbIX NPobax, codepicanue
Komopozo ne npesvuaem IIJ[K (1,0 me/xe).

Cooeporcanue Cu makce Hax0OUmMcsi 8 OONYCMUMBIX NPeOeNax KOHYeH-
mpayui. IT/[K Zn cocmasnaem 100 me/ke noussl, npegviuierie 0aHHO20 NOKA-
3ameJis He 8bIA6/IEHO HU 8 0OHOM U3 Mecm coopa npoo.

Haubonvwee cooepoicanue Ni obnapyoiceno na okpaune cena Kpacnuiii Ap,
HO nokasameib He npesvlulaen npeoesibHo OONYCMUMBLIL KOdpduyueHm.

3aknwouenue. Ipesviuienus npedeibHo 0ONYCMUMbBIX KOHYEHMPAyuil msi-
JHCENBIX MEMALILO08 BbIAGLEHO He OblLI0, NOIMOMY, D1a200aps NOIY4YEeHHbIM pe-
3YIbMAMAamM MOJNCHO COeLamb 8bl800, UMO 8EMPOLEHEPAMOPbL BNOIHE 030~
NACHbL 07151 NOUEbL U OKA3BIBAIOM MUHUMATILHOE GIUSIHUE HA HAKONIEeHUe 6 Hell
MANCENBIX MEMALO08, YMO USPACH 8AICHYIO POJlb 8 IKOLOSUU YUACHIKA, Gbl-
OpaHH020 OO CIMPOUMENLCMBEO 6EMPONAPKA U ONUBNENHCAWUX MEPPUNOPUIL.

Knroueswie cnosa: sempozenepamopul; nouea,; msiceible Memaiibl, 3a2psi3-
HeHue; 6emponapx.

INFLUENCE OF WIND GENERATORS
ON POLLUTION OF SOILS BY HEAVY METALS

Kazakova N.A., Sadretdinova L.R., Muhametshin A.A.

Topicality. In the modern world, there are more and more ways to obtain
any resources and this leads to certain consequences, which often cause envi-
ronmental pollution. Today, wind generators are one of the ways to get energy,
so the study of their impact on the environment, including the soil, is very
relevant.

Background. To study the degree of soil pollution with heavy metals on the
territory of a wind farm located in Krasny Yar of the Ulyanovsk Region.

Materials and methods. The work was based on the methods generally ac-
cepted in geochemistry and soil science (GOST 17.4.2.01-81, GOST 17.4.3.01-
83, GOST 17.4.3.04-85, GOST 17.4.3.05-86) [1-4]. The determination of the
concentration of heavy metals in soil samples was carried out at an atomic ab-
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sorption spectrophotometer in the agrochemical center of Ulyanovsk. Evaluation
of the results was carried out according to the «List of maximum permitted con-
centrations and maximum permissible concentrations of chemical substances in
the soily (Ne6229-91, 1991). Statistical analysis of the data was performed using
standard methods and the MS Excel for Windows application package (2013).

In all selected soil samples, atomic adsorption spectroscopy was used to de-
termine the concentrations of the following heavy metals — Zn, Pb, Cu, Ni, Cd.

Results. In the course of our research, adequate results were obtained, which
are reflected in Table 1. From the obtained data, it was found that the Pb content
is 8.1 mg / kg, at the edge of the Krasny Yar — 9.1 mg / kg, in the center of the
Krasny Yar — 10 7 mg / kg. The general sanitary maximum permitted concen-
tration (MPC) of Pb is 30 mg / kg. The research results show that there was no
excess of the Pb background in Krasny Yar and at the wind farm.

The presence of Cd was detected in all soil samples, the content of which
does not exceed the MPC (1.0 mg / kg).

Cu content is also within acceptable limits of concentrations. MPC Zn is
100 mg / kg of soil, the excess of this indicator was not detected in any of the
sampling sites.

The highest Ni content was found on the outskirts of the Krasny Yar, but the
figure does not exceed the maximum permitted coefficient.

Conclusion. Exceeding the maximum permitted concentrations of heavy
metals has not been identified, therefore, thanks to the results obtained, it can
be concluded that wind generators are completely safe for the soil and have
minimal impact on the accumulation of heavy metals in it, which plays an im-
portant role in the ecology of the place chosen for the construction of a wind
farm and nearby areas .

Keywords: wind generators, the soil; heavy metals, pollution; wind farm.

B COBPEMEHHOM MUPE YCJIIOBEK HAYMHACT UCKATh HOBbBIC HCTOYHUKHU DHEP-
rud. OTHAM M3 DTUX HCTOYHUKOB CIIY)KUT BETEp, I0OITOMY B MUpE ceifuac ax-
THUBHO YCT@HaBJIMBAIOTCSI BETPOr€HEPaTOphl. JTa Hay4yHasl paboTa MOCBsIIIeHA
UCCJIEZIOBAHUIO CBSI3M [TOYB C BETPOT€HEPATOPAMH, 8 UMEHHO BO3JICHCTBYIOT JIN
OHM Ha HAKOIUICHHE B [IOYBE TSDKEIBIX METAJUIOB, KOTOPbIE, B CBOIO OYepenb,
OKa3bIBAIOT HETIOCPE/ICTBEHHOE BIIMSHHE Ha 3/10POBHE YEJIOBEKA.

BerposHepreTnka — 9TO HalnpaBlieHHE aJbTePHATUBHON YHEPIEeTHKH, OC-
HOBaHHOHM Ha MCIIOJIB30BAHMH BO30OHOBIAEMOIO MCTOYHHKA YHEPIHHU, KOTO-
PBIM SIBJISCTCS BETep. BETPOBBIE 2IEKTPOCTAHIINY CTPOSAT B MECTaX C BHICOKOI
cpenHeil cKopocThio BeTpa — oT 4,5 M/c n Bbitie. OHM TPeoOpasyIoT SHEPTUI0
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BETpa B AJIEKTPUUYECKYIO DHEPIHIO M COCTOST U3 HECKOIBKUX BETPOI'€HEpaTo-
pOB, COOpaHHBIX B OHOM MecTe. KpyITHbIe BeTpOBBIE 311€KTPOCTAHIINN MOTYT
coctosTh u3 100 1 Goee BeTporeHeparopoB. BeTpoBast anekTposHEprHs Ipo-
n3BoauTcs Oonee yem B 70 crpaHax. JIngepamu B ee IPOM3BOJICTBE SIBIISIOTCS
CIIA, Ucnanus u Kuraii [3, c. 38—42].

EcTtb na(popManus o BIUSHINA BETPOTEHEPATOPOB Ha ITHUII: 3aHATHE TEPPH-
TOPHH, OTIIyTMBAaHUE MHUTPUPYIOIINX IITUI] BPAILAIOIIUMUCS dJIEMEHTaMH Be-
TPOBLIX YCTAHOBOK U HOUYHBIM OCBCHICHUCM, CTOJIKHOBECHUCE IITUIL C JIOTIACTAMU
1 BEPTUKAJIHHBIMH KOHCTPYKIUSAMH BETPAKOB [5, c. 15]. ¥ uenoseka sxe MOXeT
pa3BuThCs «CHHIPOM BETPOTeHEpaTopa», a BOT HH(OPMAIMN O BIUSHUH Be-
TPOTeHEepaToOpOB Ha MOYBY KpaifHe MaJlo.

OCHOBHBIMU BUJIAMH OTXOJIOB OT BETPOIIEKTPOCTAHIIUHN SIBIISIOTCS OTpado-
TaHHbIEC PTYTHBIC JIAMIIbI, TBEPAbIC OBITOBBIC OTXO/BI,  TAK)KE MYCOp, KOTOPbIE
IIPY HECBOEBPEMEHHOM cOOpe MOT'YT HETaTHBHO CKa3bIBaTHCSl Ha COCTOSHUU
IMMOYBCHHOT'O MMOKPOBA M CIIYKHUTh HCTOYHHUKOM ITPUBHOCA B MTOYBY pa3JIMUHbIX
3arps3HAIONINX BemecTs [6, c. 57-73].

UYroObI TPEIOTBPATUTH MPOLIECCH HETATHBHOTO M3MEHEHHST OMOJIOT HIECKOH
AKTHBHOCTH TIOYB, HAPYILICHHSI €€ CAaMOBOCCTAHABIIMBAIOIIEH CIIOCOOHOCTH U
3arpsI3HEHMS TSUKEIIBIMU METajIaMu, ObliIa IPOBE/ICHA OLIEHKA HKOJIOTNYECKOTO
COCTOSIHUSI TEPPUTOPHUIT BOJIM3H BETPOr€HEPATOPOB.

B nccnenoBaniu oOpamieHo BHUMaHUE Ha 3arpsi3HEHHE TEPPUTOPHI BOIH-
31 BETpOMapKa TAXKCIbIMU METAJUIAMH, TaK KaK UM CBOMCTBEHHO HAKOIIJICHHE
1 MHTpAIys, 9TO HETaTUBHO CKa3bIBACTCS HA MOYBE M Pa3BUTHH pacTeHUil [7,
c. 158], a Takxe HEMOCPEICTBEHHO Ha YEIIOBEKE.

OOBEKTOM HCCIIeIOBAHUN TIOCITY)KHIIM ITOYBBI BETPOIIApKa Ha TEPPUTOPUU
c. Kpacuwrii Sp 1. YnbsiHoBcKa. [TouBeHHBIE 00pa3ibl OTOMpAH B IIEHTPE cea,
Ha ero OKpanHe 1, KOHEYHO, BOJIM3H caMUX BETporeHeparopoB. Beero B BeTpo-
napke 14 BeTporeHepaTopos.

HccrnenoBanue TsHKENbIX METAJUIOB B [TOYBaX BeTponapka cena KpacHslii SIp
TIPOBOIIITUCH C CEHTAOPs 1o HOsIOph 2018 roma. Pesymbrarer naHHO# pabOTHI
TIpe/ICTaBIICHbI B TabMLE 1.

Tabruya 1.
Coneprxanue TSKeJbIX MeTALI0B B IOYBaX paiioHa uccae10BaHMIA, MI/KT
Cu Zn Ni Pb Cd
Betponapx 13,2 29,2 35,7 8,1 0,14
Oxkpauna cena 15,4 32,6 36,5 9,1 0,14
Hentp cena 9,8 46,4 32,0 10,7 0,10
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Ha puc. 1 ormeuensl Mecta cOOpa MccieayeMblX 00pa3IoB IIOYBbI

Puc. 1.

Ha puc. 2 n300pakeHa maHopaMa OHOTO U3 MECT cOOpa MaTepuaia.

Puc. 2.

[Ipu ananm3e mpoO MOYB Ha TEPPUTOPUH BETPOIIApKa yCTAHOBJICHO COMEP-
xanrue Cu 13,2 Mr/kr, Ha okpauHe cena — 15,4 Mr/kr, u B ieHTpe — 9,8 MI/KT.
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OomecanuTapHas MpeaesibHO oMmycTUMas KoHIeHTpanus mo Cu cocraBiser
55 MI/KT ¥ IO TaHHOMY ITOKa3aTeIto MPEBBIIICHNH He BhIsBIeHO. Coneprkanne
Zn u Ni HCCIIeyeMbIX TePPUTOPHI TaKKe HAXOAUTCS B IOMYCTHUMBIX IIpeeax
KoHIeHTpanuii. Haubomnbinee Hakoruienue Pb 00HapykeHO B MpoOax MouB IeH-
TpanbHOU yacTh cena — 10,7 MI/KT, HauMeHbIllee Ha TEPPUTOPUH BETPOTIapKa —
8,1 mr/kT, cTOUT OT™METHTH, uTO [1JIK — 30 Mr/KT ipeBrItieH He ObuT. Hammuane
Cd 6b110 00HAPYKEHO BO BCEX MOYBEHHBIX IIPOOAX UCCIICTYEMbIX TCPPUTOPHIA,
cozepxanue koroporo He npebimaer [1JIK (1,0 mr/kr). Tepputoputo uccie-
JyeMBIX TEPPUTOPUII MOKHO OTHECTH K TEPPUTOPHSIM YMEPEHHOTO PUCKA, KO-
TOPBIM TPEOYeTCs TOCTOSHHBIA YKOJIOTHICCKII MOHUTOPHHT.

[pu TIaTrebHOM y4YeTe ¥ MUHUMH3AIUN BCEX BO3MOXKHBIX (DaKTOPOB OT-
PHUIIATENTLHOTO BO3JIEHCTBUS BETPOIIEKTPOCTAHIINN HA OKPYKAIOMIYIO CPEIy
Ha BCEX dTalax MX KU3HEHHOTO IMKIIA, BETPOIHEPTETHKA CETOTHS — OIUH U3
CaMbIX OE30IaCHBIX BUIOB 3JICKTPOTCHEPALINH.

Paboma svinonnena npu noooepcxe epanma PODHU Ne 18-44-72000/18
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