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®ITOPEMEJIIAIIA - EPEKTUBHUM NIJISAX 3HUKEHHS
BMICTY BAKKUX METAJIIB Y TPYHTAX

VY3araabHEHO J0CB1I BAKOPUCTAHHS METO/IB BUIYUEHHS BaXXKUX METaNIB
3a pomomoroto ¢iropememiarnii. [lokazano, MO pPyXOMICTh BaXKKHX METANTIB
3HAYHO 3POCTAE MPHU BBEJEHHI (PITOCKCTPAKTOPIB OPraHIuHOI IPUPOJIH.

KirouoBl  cioBa:  BaXKl  METalld,  POCIMHU-TIIEPAKYMYJISTOPH,
ditopememiarlisi, piTOEKCTPAKTOPH.

OO00OIllEH OIBIT HCIIOJB30BaHUSA METOAOB U3BJICUYECHUSA TIKEIBIX
METAIJIOB Tpu momomu Quropemenuanuu. IlokazaHo, 4YTO MOIBHKHOCTD
TSDKEJIBIX METANIOB 3HAUUTENIbHO BO3PACTACT MPU BBEACHUU (UTOIKCTPAKTOPOB
OPraHuYeCcKON IPUPOABI.

KitoueBblie c10Ba: TSHKEIbIE METAILIBI, PACTEHUS-TUIIBPAKKYMYJISITOPBI,
dbuTopemenu3ius, GUTOIKCTPALIOPHI.

It is generalized experiment of using of methods of extract of heavy
metals by means of phytoremediation, it is shown that mobility of heavy metals
considerable increase under application of phytoextmotors of organic nature.

Key words: heavy metals, piant-hyperaccumuiators, phytoremediation,
phytoextractors.

Opgnumu 3 HaiOLIBII HEOE3MEYHMX JUIsl 370pOB'S JIOJUHU 1 TBapUH
3a0pyaHIOBaYaMH TIPHPOJTHOTO CEPEAOBHINA € BaXKi MeTaid. BoHu He
PO3KJIaIal0ThCS B HABKOJHUIITHBOMY CEPEIOBHILI Ta aKyMYJIIOIOTHCS B TKAHWHAX
KUBUX opraHi3MmiB. IIpoHuKaroum, Hampukiag y pOCIMHHU, BaXKl METalu
MOKYTh HETaTHBHO BIUIMBATH HA MPOLECH METabOoJi3My, 110, BPEIITI PEIIT,
MPUBOIUTH 10 3MEHIICHHS BPOXKAIO Ta 3arpo3d 3a0pyAHEHHS TOKCHKaHTaMHU
HACTYIHUX JIAHOK XapuoBoro nauirora [1]. B miteparypi mpeacraBiieHO
pI3HOMaHITHI poOOTH IIOJI0 HETAaTMBHOTO BIUIMBY BaXKKUX MeTaliB. BoaHouac

HEJIOCTaTHbO BHCBITJICHI NMHUTAHHS, MPUCBSYEHA 3aX0JaM 3MEHIIECHHS BMICTY



BOXKHX MeETaliB y rpyHTax. l[lepcrieKTHBHUM HampsIMKOM Ili€i poOoTH C
¢ditopemeniailisi - HabIp €KOJOTTYHUX TEXHOJOT1i, OCHOBAHUX HAa BUKOPUCTaHHI
pPOCIIMH Ta acOLIaTUBHUX 3 HUMHU MIKPOOPIaHi3MIB JUISl OYHMIIEHHS JUISHOK,
3a0pyIHEeHUX BAXKUMHU MeETajgamMH, pPaAlOHYKIIJJaMU, NECTUIUAAMH TOMIO.
diTopeMeialiifHi TEXHOJIOTIT 1HTEHCMBHO PO3BUBAIOTHCA B YChOMY CBITI,
BOJHOYAC Ha YKpaiHi d¢itopemeniaiisi mepedyBac Ha TMMOYATKOBIA CTafil
PO3BUTKY.

MeTtoto poOoTH € y3araibHEHHS JOCBIly BHKOPHUCTaHHS METO/IB
ditopememiallii Ha Cy4acHOMY €TaIll PO3BUTKY HAayKH.

[TouaTkoBo itopeMeniailisi sIK METOJ 3HENIKOKEHHS TPYHTIB Oyna
po3poOieHa s yYCyHEHHsS 3a0pyAHEHb BaXKHUMH MeTajdamu. byio
BCTAHOBJICHO, IO JAEsKI BUAM POCIMH 3/1aTHI HE TUIBKM BUTPUMYBATH
HasIBHICTh, ajlé ¥ NOIJIMHATH Ta HAKOMMYYBATHU OLIbIIE 10HIB CBUHIIO, PTYTI,
[MHKY Ta 1HIIMX TOKCHMYHUX METajiB, HUK 1HIN pociauHu [2]. e BiakpuTTs
JO3BOJIMJIO 3pOOWTH BHUCHOBOK: [IJIsi OYHUIICHHS IPYHTIB HEOOXIJIHO JIMIIE
3aCiSITM IPYHTH NEBHUMH POCIMHAMH, B KIHII CE€30HY 310paTu «BpOXKaib»
BOKKUX METaJIB 1 BHUBE3TH MOro Ha CHEIlaJbHO NPU3HAYCHE MiCIe IS
BUJTYYEHHsI MeTaliB a0o0 iX 3HEIIKO/HKEHHS. B OCHOBI pO3risiHYyTOI TEXHOJOTI1
JISKUTHh TPUPOIHUN TIpo1iec 610J0TIYHOTO KPYroo0iry, CKJIaJOBUMU YaCTUHAMU
SAKOTO € KYJIbTUBYBAaHHS POCIMH-aKyMYJISITOPIB, MOKpPAIIEHHS BJIACTUBOCTEN
IPYHTIB Ta iX 3axucT BiJ eposii. Ditopemenialiss Mae psja HepeBar mHepen
GIBUYHUMHE METOJaMHU peMefiallii: MOXe BHKOPUCTOBYBATHUCS HA BEIHKUX
IUIOIAX, 3HAYHO JelIeBlIa, HE BUMArae CreliaJbHOro OO0JaJHaHHS, CIpUsiE
30€peKEHHI0 Ta TIOKPAIICHHIO HAaBKOJMIIHBOTO CEPElOBUINA, TOMY MIO
MOB’si3aHa 13 BUPOIIYBAaHHSAM POCIUH Ta MOKpAIIEHHSIM cTaHy IpyHTiB. Cepen
POCIIMH-TINEPAKYMYJISITOPIB  BUCOKOK TMOTJIMHAJIIBHOK  3/IaTHICTIO  BaXKKUX
METaJiB BIIPI3HAIOTHCS TIPYUIlL CApEHTChKa Ta OBeC MojiboBuil. Ha mpukiasni
3a3HaYCHUX POCIUH y poboTi [ 1 ]| po3rissHyTOo MIrpamiiHy 3/1aTHICTh

UTIOMOYMY Ta KaJaMil0 B CUCTEMI «TPYHT - pociauHa». Jlocaiau Oynu mpoBeaeHi



B TMOJhOBUX Ta JabopatropHuXx yMoBax. Ha oOCHOBI  OTpUMaHHX
EKCIIEpUMEHTAJILHUX JTAaHUX PO3pPaxOBaHi MOKA3HWKH BIUIMBY BaKKHX METANIB
Ha POCIUHU: (PITOTOKCHMYHUN €(EeKT - piBeHb 3HMKEHHS 010Macu pPOCIWH, IO
BUPOC/IM Ha 3a0pyJHEHOMY IPYHTIi, I[0JI0 Ol0OMacu pPOCIWH, SIKI BUPOCIH Ha
YMOBHO 4YUCTOMY (DYHTI; MOKa3HUK (PITOTOKCUYHOCTI - HAKOMUYEHHS BaKKUX
METaJiB y PpOCIMHI TMiJl Yac 3HWKEHHS i1 O010J0riyHOT MacH; KOeQIIi€HT
010JIOTIYHOTO TIOTJIMHAHHS - MirpaiiiiHa 3JaTHICTh METaNliB 13 TPYHTIB Yy
pociuHu. BectanoBineHo, 1o miroMOym 1 kaamiit (60- 65 %) HarpoMaaKyrOThCs
MepeBaXHO B Ha3eMHIM yacTuHl pocnauH. CTymiHb BUIYYEHHS 3 TPYHTIB
IUTIOMOYMY Ta KaAMil0 3aJieKUTh Bijl CKJaay TPYHTIB 1 3pOCTa€ B HAIpPSIMKY:
BA)KKOCYTJIMHKOBI < CEPEIHbOCYTJIMHKOBI < JIETKOCYTJIMHKOBI T'PYHTH.

3 MeTor0 610JIOT1YHOTO OYMIICHHS TPYHTIB, BUKOPUCTOBYIOTh I'PEUKY Ta
KOPMOB1 000, 10 XapaKTEPU3YIOThCS BUCOKMM BUHOCOM Mijli, HIKEJIO, [IUHKY,
KoOanbTy, CBUHIIO Ta Kammito [3]. B pobGoti [4] 3ampormoHoBaHO CIOCIO
BUKOPUCTaHHSI 0000BHX TpaB Ha 3a0pyJHEHUX BAXXKHUMH METajlaMHu IPYHTax.
Croci06 BKJIIOYAE BHUCIB POCIIMH, IO aKyMYJIOIOTh Ba)KKI METalu 3 TPYHTY, iX
CKOIIyBaHHS. Y pIK BHUCIBY y a3y yTBOpeHHs cTebjia BU3HAYAIOTh YMICT
BAKKUX MeTaliB y 3elieHiil wmaci. [lpu 3HMWkeHHI B 10 a3y TpaHUYHO
JIOTTyCTUMO1 KOHIICHTpallii MEHIIE HDXK YJIBidi, 6ioMacy TpaB 3ajuIIalOTh /10
a3y BITIHHSA JJI1 BUKOPUCTAHHS Ha KOPM.

V¥ [5] noka3aHo, 110 BIMHHUK HAa3€MHHUI JOLIJIBHO BUKOPHCTOBYBATH IS
BIIHOBJICHHSI TIOJIITOHIB TBEPJMX ITOOYTOBHX BIIXOJIB. 3a3HaueHa pPOCIMHA
BIJIPI3HSETHCSI MAKCUMAJIBHOIO aKyMYJISILIIEI0 BAXKKUX METAJIIB, 30KpeMa HIKEJIO.
B mmctkax BiiiHMKA BMICT Hikemro gocsrae 703 mr/kr, y Kopensx - 346 mr/kr
cyxoi macu. Bucoka mpoaykTuBHICTH BiliHHMKa (15 1/ra) crpusia BUHOCY
pyxomux GOpM BaXKHX MeETaIiB 3 TBEPAUX MOOYTOBHX BIAXOAIB 1
MIATPUMAHHIO KOHIIEHTpAIlll MeTajiB y TpyHTax Ha piBHI 5-10 pa3iB MeHIIe Bif
IIOPOTOBOI.

BuityueHHsT Ba)XKMX METaIIB KaJMilO, KyNpymy, LUHKY 3 TPYHTIB 3a



JOTIOMOTOI0 paricy BHBYEHO B Itamii [6]. BcraHOBIIEHO, 110 BHECEHHS IHX
MeTaliB y TpyHT y KiabkocTsax 50,500,600 m/Kr He NPUBOAUTH 0 MEBHUX O3HAK
INPUTHIYEHHS pPOCIUMH. BHWHOC BaXXKMX METaliB 3pOCTAa€E 3 HACTYIHOIO
aKyMYJISILII€I0 B Ha3eMHHMX opraHax. 3 MeToro ¢itopemesniaiii peKOMEeHI0BaHO
BUKOPHUCTOBYBATH paric Ais BUAAICHHS KaaMilo Ta IIMHKY Ha 3a0pyIHEHHX
IUISHKAaX 3€MEJb.

Jlns  migBumieHHsS — €PEKTHMBHOCTI  (iTopemesiaiii  IPOMOHYETHCS
BUKOPUCTOBYBATH HACTYTHI1 PEYOBUHU: MOJIILLYKPU T X1TO3aH,
eTWICH IIaMIHTEeTpaaleTaTny, OypmtuHoBy [2], rigpokcuetunenaudochonoBy
KHUCJIOTH, 110 30UIbIIYIOTh PYXOMICTh Ba)XKKHMX METaJlIB Ta MPUCKOPIOIOTH iX
HAJIXO/)KEHHSI B pOCAMHU. MirpailiiiHa 3/JaTHICTh BaXXKHX METalliB 3yMOBJICHA
iX 3JaTHICTIO 1O aAcopOIlii HAa TPYHTOBUX OPraHOMIHEPAIbHHUX CIIOTYKaX.
BuBueHHs ancopOLIMHUX XapaKTEPUCTUK T'PYHTOBUX MIHEpAIIB € BaKIHMBUM
JUIL PO3YMIHHS MeEXaHi3MiB (QiTtopememiaiii depe3 Te, IO aacopOIis Ha
IPYHTOBIH OCHOBI Bejie O KOHIICHTpAIlil BaXXKKUX METaJiB, TOJI K yTBOPCHHS
OUTBII MIIHUX KOMIUIEKCIB 3 HECOpPOOBAHOIO YaCTUHOIO OPTaHIYHOI PEYOBHUHU
CIIpHUsi€ 3POCTAHHIO MITPAIIHOT 31aTHOCTI METAJIIB 1 TUM CaMHUM IIOJIETIIYE iX
nepexii y KopeHeBi cuctemMu pociuH. OcCTaHHE BHKOPUCTOBYIOTH TIpHU
ditopememiarnii. Bucokuii BHHOC NHHKY 31 CBITJIO-KAIITAHOBUX TPYHTIB
ripyYMIEI0 CapenTChKOK BCTaHOBJIEHO B [7]. TlokazaHo, 110 BUITyYEHHS LUHKY
3HA4YHO ITOKPAILYETHCSA pu BHECEHHI ¢iToekcTpakTopa
rigpokcueTuniaeMandochoHoBoi KuUCAOTH. Tak mpu 30UTBIIEHHI 03U
rigpokemreTuiiaeiupochononoi kucinotu Bij 0,175 muns/kr 10 0,70 Moab/Kr
Koe(Ili€HT KOHLEHTpauii HUHKY (BIJHOLIEHHS BMICTY METaly B POCIHHI
ripuMIli capenTchKii 1 rpyHTi) 3pocTtae Big 0,26 1o 2,48 pasis [7].

OpHoyacHO 3 TPAKTUYHUM 3HA4YeHHSIM (itopemesianii (OYUILEHHS
TPYHTIB 32 pPaxyHOK BHHOCY Ba)XKHX METaNiB) OOrOBOPIOETHCS MEXaHi3M
TOKCUYHOI Jii CIOJIYK BaXKHX METaJiB Ha J>KHMBI OpraHi3Mu. 3rigHO 3

ySBJICHHSAMH aBTOPiB [3], BaXkki MeTanu pearyioTh 13 (PyHKIIOHATbHUMHU



rpynamMd  GepMEHTHUX 1 MeMOpaHHUX OUIKIB POCIWH, HacamImepen
CyJb()pIAHUMH, 3MIHHUMH, KapOOKCWJIbHUMHM, HapUKIad, 3a cxemoro: Me3" +
2HS-R — 2Me S-R + 2H Taki B3aemonii 3MiHIOIOTh KOH(pOpMaI[il0 OLTKOBHX
MOJIEKYJI, IO TMOpyUIye iX (epMEHTHY Ta TPaHCIOPTHY aKTUBHICTh. Bucoka
XiMIYHa CIOPIAHEHICTh MEPEBAXKHOT OLIBIIOCTI BAXKHUX METAJIIB J0 3a3HAYEHHUX
(GyHKIIOHATBHUX TPYI CIPHUSE HArpOMAaJDKEHHIO TOKCHUKAHTIB y POCIUHHUX
opraHizmax.

Takum umHOM, OCHOBHMMH 3amadamu ¢ Iropem imiamii Ha cy4acHOMY
eTari po3BUTKY HAyKW € J00Ip POCIMH-TINEPAKYMYJSTOPIB BAXKKUX METATIB 3
METOK iX BWJIYYEHHS 13 3a0pyJHEHUX [UISHOK, BUBYEHHS MEXaHI3My il
(bITOEKCTPAaKTOPiB, BUSABIEHHS TEPUTOPI 3 MIABHILIEHUM BMICTOM Ba)KKHX
METaIB, 10 MOKYTh OyTH OYHIIEHI 32 JOTIOMOI'OI0 MPOrPECUBHOI TEXHOJIOTII.
[lepcieKTUBHUM HaAmpsIMKOM PO3BUTKY (piTopeMijiialiii € CTBOPEHHSI Ha OCHOBI
METO/IIB T€HHOI 1HXKEHEepil POCIWH, 3JaTHUX OLIBIIOI MIpO, HDK BiJIOMI Ha
TEMEepPITHIN Yac BUAU POCIIMH, KOHLIIEHTPYBATH BaXKi METaJH.

JITEPATYPA

1. Jlunguman A. B. Ilpoueccbl MUrpaii CBUHIIA U KaJMHS B CUCTEME
«IOYBa -pacTeHUE» ; JIMCC. HA COMCKAHWE YYEHOW CTEeleHUM KaHIuJaTa
xumudeckux Hayk : cmer. 03,00. | 6 «Okonorus» 1 JlnHaHMaH AHactacuu
Bacunsesna. - UBanoBo, 2009. - 13S c.

2. Dushtnk&v S. M Phytoremeriiation: a novel approach 1o anm ol
problem / Dtishenkov S. M., Kapulniv Y,, Blaylock M. // Global Enviromeotal
Biotechnology Ed. Wise D. Y. Amsterdam : Elserler Science B. V, 1997 - P.
563-572.

3. WNnbunckuii A. B. buonornueckass ounMcTKa IOYB, 3arpsi3HEHHBIX
TsoKenbIMUA Metaiiamu / A. B. Wnbunckuii // A rpoxuu. BecTHUK. - 2003.-No 5-
C. 30-32,

4. Tlat. 2222930 Poccuiickas @eneparust, MIT K AO167/00 / beky Tapoii

a C. A., [llabanoBa U. A.; 3asBuTens u mareHroobnagartens : ['opek, ['oc.



arpapt yH-T. -Ne 2000132179/12; Tasn. 21.12.00; omy6:1. 10.02.04. Bromn. Ne4.

5. Mamxyruna HO. T'. PacTeHus mHOJHUroHOB 3aXOPOHEHUsI OBITOBBIX
OTXOJIOB METamloJIMCOB KaK TMEpIENTUBHBIC BUILI I (QuTOopeMenuanuud /
Mamxyrana FO. TI'., KysnwemoB B. B., Ilessikoa II. M. // ®usunomorus
pactenuii. - 2008S. - No 3(55) - C. 453-463.

6. Capacity of Brassica napus to accumulate cadmium rinc and copper
from soil / [Rocci G., Figliolia A., Socciaretli S.. Pennelli B,] // Acta bioteehnol.
-2002.-V 22, Ne 1-2 - P. 13.1-140

7. ITetpoB H. 1O. ®utopemennaixsi TEXHOT€HHO aarpsiaHCHHBIX
TSOKEJBIMA ~ METaJUlaMH  CBETJIO-KAIlITAHOBBIX TOYB FOKHOW TMPUTOPOTHOM
arpornpom3onsl T. Bonrorpaga ¢ momomisio ropumibl capentckord / H. FO.

ITetpoB, T A. TpodumoBa // ArpapHbiii BeCTHHK Ypaja. ATpOHOMHUSI.

Okomnorus. - 2009. - Ne 9(63)-C. 64-65.



