BucHoBok

Po3pobnena maremaTuyHa MOJENh MOXKE OyTH BHKOpPUCTaHa I PO3PaxyHKY
KOHIICHTpaIlil JpiOHOAMCIIEPCHOTO MUYy Ha 3aJaHiil BiACTaHI BIiJ JpKepena Mpu TEBHIM
IIBUJKOCTI BITPY Ta 3aJlaHiii TOTYXXHOCTI JpKepesia. AHalli3 aJeKBAaTHOCTI MaTeMaTHYHOL
MOJIENIl BIJIHOCHO €KCIEPUMEHTAIbHUX JaHUX CBIAYUTH MPO aJE€KBaTHICTH PO3pOOIIEHOI
MaTeMaTUYHOI MOJIeN 1 301KHICTh pe3ysIbTaTiB Ha piBHI 85%.

Cnucok Jireparypu: 1. Pacuer 3arps3Henust atMocdepbl nMpu aBapuu Ha 0a3e MOJEH KOHBEKTHBHO-
muddysnonnoro nepenoca npumecu / A. B. Paokesuu, H. H. Bensies, A. A. Cmenanenxo [ma in.] // Bicauk
JIHIPOTIETPOBCHKOTO HAIIOHATBHOTO YHIBEPCHTETY 3ai3HWYHOTO TPAHCIOPTY IMEHI akajaemika B.
Jlazapsna. — 2010. — Bun. 32. — C. 203 — 205. 2. Mapuyx I'. M. MaremMaTu4yeckoe MOJCIHPOBAHHE B
npo0OiieMe okpyxarormei cpensl. — M.: Hayka. ['maBHast pegakiust GU3NKO-MaTeMaTHIECKOW JTUTEPATYPHI,
1982. — 320 c. 3. Hanna S. Air Quality Modelling over Short Distances / S. Hanna // College on
Atmospheric Boundary Layer and Air Pollution Modelling, 1994. - Ne SMR/760-2. — P. 712 — 743. 4. Kosiu
1. C. Tlacnoptu3aiiisi iy ABOOKUCY THTAaHy Ta MOLIYK HUIAXIB JUIsl 3MEHIIEHHsA ioro BrpaT Ha BAT
«Cymuximnpom» [ I C. Kosziu, JI. J. Iayyx, JI. JI. T'ypeyb, C. B. Baxan [l Bicaux KIAITY im.
M.Octporpancskoro — 2009. - Ne6(59). — C. 193-195.

Haoivuna oo peoxoneeii 20.11.2012

YK 502.174:66.074 - 963

MogesoBaHHS Po3CilOBaHHSA APiOHOAUCIIEPCHOT0 MUY B aTMOcdepi Big cTalioHAPHUX JxKepeJt
3a0pyanennsn / I. C. Kozsiii, JI. JI. T'ypeus, O. I1. Byasouwuii / Bicauk HTY «XTIII». Cepist: HoBi piterns
B cyuacHux TexHousorisx. — X: HTY «XIIl», — 2012. - Ne 66 (972). — C. 114-118. — Bi6miorp.: 4 Ha3s.

Pazpaborana maremaTudeckass MOJAENb PACCEUBAHUS TBEPIBIX YACTHI[ U €€ PELICHHE MEeTOJIOM
KOHEYHBIX 3JIEMEHTOB C yY€TOM AHMCIIEPCHOCTH IBUIM, KOTOpas MOXET ObITh MCIIOJIb30BaHA IS pacueTa
KOHUEHTPAUN MEJIKOAUCIIEPCHOM MBI Ha 3aJaHHOM PACCTOSHUU OT WCTOYHHUKA IPU OIpeNeTIeHHON
CKOPOCTH BETpa U 3aJaHHON MOIHOCTU UCTOYHHKA.

KioueBble c10Ba: MEJIKOAUCIIEPCHAS MbLIb, 3arPsi3HEHHE, aTMOCc(]epa, IPOTHO3 PacCeUBaHMUS.

A mathematical model for dispersion of particulate matter and its solution by finite elements, with the
dispersion of dust, which can be used to calculate the concentration of fine dust at a given distance from the
source at a given wind speed and a given power source.
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NCCIEJOBAHUA DQPOPEKTUBHOCTHU IPUMEHEHUA KOMIIVIEKCHBIX
OPI'AHO-MUHEPAJIBHBIX YIOBPEHUM 1JIs1 YMEHBIIEHUA
SATPABHEHMUSA ITOYB TAXEJIBIMU METAJIJIAMHA

IIpoBenaeHBl HCCIENOBAHMS II0 CBA3BIBAHMIO TSDKEIBIX METAJUIOB B HEPACTBOPUMBIE KOMIUIEKCHBIE
COEIMHEHMSI 3a CYET BHECEHHUSI OPraHO-MUHEPAIBHBIX YI00pEeHNH, Ha OCHOBE OTEUECTBEHHBIX (POCHOPHUTOB,
HCCIIEA0BAHMS IIPOLECCA BEIMBIBAHUSA TSKEJIBIX METAIUIOB U3 IIOYBEHHOI'O CJIOS.

KiroueBble c10Ba: TSHKEIbIE METAJUIbI, KOMIUIEKCHBIE YI0OpEeHHUs, TyMaThl, Ie€TOKCUKALUS TT0YB.
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Tsokenble MeTaibl  SBISIOTCS OJHUM U3 (DAKTOPOB 3arps3HEHUs TOYB, HWMEIOT
KaHLEPOrE€HHbIE CBOMCTBA M NPEACTABISIOT NOTEHUHUAIBHYK) OIACHOCTh ISl 3J0pPOBbS
YeJIoBeKa U OKpysKarolled cpeanl. s npenoTBpailieHusi HEraTUBHOTO BIUSIHUS TOKCUKAHTOB,
HEOOXOUMO H3yYyeHHE OCOOEHHOCTEH MHTpalliy, HAKOIUICHUS U TpaHCPOPMAIMHU TKEIbIX
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[TouBa sBisIETCSI MPUPOIHBIM OapbEpPOM, KOTOPBIN YIEPKUBAET MOCTYIUIEHUE TAKEIbIX
METAJUIOB B PAaCTeHHS W MHUTPALUI0 UX B CMeXHbIe cpenbl. CopepikaHue MOABIKHBIX (opM
TSDKEJIBIX METAJVIOB B IIOYBE BIMSET HA MHTEHCUBHOCTh BOJHON MUTPALlMU TSHKEIJIBIX METaJIIOB
U UX JOCTYIHOCTbH JIJISl BBICIIUX PAaCTEHUN M TaKuM 00pa3oM XapaKTepU3yeT MOTEHIUATbHYIO
OIACHOCTh HAKOIICHUS TSKENbIX METAJUIOB B I0YBaX U pacTeHUsX [1].

Tsxenple METaJIbl UMEIOT CBOMCTBO HAKaIlIMBAaThCsS, MUTPUPOBATh B MOYBEHHOM CJIO€
IIPU 3TOM MPOUCXOUT 3arpsI3HEHHE BEPXHUX CJIOEB MOYBBI U MOA3EMHBIX BOJI. B cBsi3u ¢ 3TUM
BO3HHUKAET HEOOXOAMMOCTh PEIICHUS 33J]a4uM 110 CBSA3BIBAHUIO MOJABUKHBIX BOJIOPACTBOPUMBIX
(GOpM TSDKENBIX METAUIOB B HEPACTBOPUMBIE KOMIUIEKCHBIE COCAUHEHMS U CHMXKEHHUS
HeraTuBHOro BiMsHUS TM Ha nouBy W pacTeHusa. Pe3ynbTaTsl JaHHBIX HCCIIEIOBAaHUM
SBJIIOTCS] OCHOBOM JIJIs1 pa3paOOTKU HOBBIX BUJOB MUHEPAIbHBIX YIO0OPEHHIA.

Heab0 padoTsl

[lenpto paboOTHI SBISETCS HCCIENOBAHUWE 10 CBS3BIBAHUIO TSDKENBIX METaNIOB B
HEpPaCTBOPUMBIE KOMIUIEKCHBIE COEJIMHEHUsI 32 CUYeT BHECEHHA TyMaT COJep Kalux
MUHEpAJIbHBIX yIOOpEHUM, HCCIEJOBAHME IPOLECCa BBIMBIBAHUS TSKEIBIX METAJUIOB W3
MOYBEHHOI'O CJIOSl TOJ JEWCTBUEM aTMOC(EPHBIX OCAJKOB, MOJ0Op ONTHMAJIBLHOIO COCTaBa
HKOJIOTHYECKH 11eTIECO00Pa3HBIX OpraHO-MHHEPAIbHBIX yI00pEHUH.

MeTtoauka 3KcniepuMeHTOB

OO0pa3ibpl MUHEPATBHBIX yIOOpEHUN MOJy4YeHbl HA TapelbuyaToM IpaHyJIsTOpEe METOJOM
okaThiBaHMs. BanmoBoe conep)kaHue, TOJBUXKHBIE W BOJIOPACTBOPUMBIC (OPMBI TKEIBIX
MetaiutoB onpenensuim mo meroanke [IMHAO na aTomHO-ab6copOuoHHOM criekTpodoTomMeTpe
¢ anekrporepmuueckoir arommuzamnuen [2]. Conepxkanune K,0, P,Os B mouBe ompenensnu mno
merony YupuxoBa, pH coneBoe ompenensanu pH-merpom c nobaBieHHeM XJOpHa Kallds.
CTaTUCTUYECKYI0 MPOYHOCTh TPAHYJIHMPOBAHHBIX YTOOPEHUI OIpEAesian KCTCH30METPOM
NIIT-1.

O0cyxkaeHne pe3yabTaTOB

[IpennpusTuss XUMUYECKOU IMPOMBIIUIEHHOCTH, YEPHOW M LBETHOM Metamurypruu, TEIL]
(paboTaromue Ha yriie) OTHOCSTCS K TpyIIe OCHOBHBIX 3arps3HHUTENCH OKpYKaroleil cpesl
TshKeIbIMU MeTaiuiaMu. Oko10 90-95% TsKeNnbIX METAIUIOB OT 3TUX NPEANPUATHN MOCTYNAET B
MIOYBY B BHUJI€ TEXHOTEHHOM MbLIN, YACTUYHO TSKEJIbIe METAIBl MOCTYNAIOT B MOYBY BMECTE C
MUHEpaTbHBIMHU YIOOPEHUSM, B COCTaB KOTOPHIX OHHM BXOJSAT M KOHLEHTPUPYETCS B BEpXHEM
cioe mouBbl. [IoATOMY akTyalbHBIM SIBJISETCS BONPOC O CHUKEHUM HETATUBHOIO BIMSHUS
TSKEJBIX METAJUIOB B [TOYBE.

B xozxe pemenus nmoctaBieHHON 3a1a4u ObLIM MPOBEACHBI HCCIEI0BAHUS 110 pa3padoTKe
pelenTyp opraHO-MHUHEPAIbHBIX a30THBIX YA0OpeHHi ¢ 000JI04KOi Ha OcHOBe docdoputa u
neonuta. Ha MopenbHOM Tapenab4yaToM TpaHYJIATOpPE HW3rOTOBJIEHA OIbBITHAs MapTUs
a30TOCO/IepkKAIIMX OPraHO-MUHEPANBHBIX yI0OpeHuil Ha ocHOBe KapOamuaa. OaHUM U3
MPEUMYILECTB KapOamuaa sIBISETCS OTCYTCTBHE MOJKUCISIONIETO JACUCTUBUS Ha mouBy. J[is
yIy4lIeHUs KOMIUIEKCHOTO JICMCTBHS B Ka4eCTBE OCHOBBI JUIsI 000JIOUKH OBUIM HMCIOJIB30BAHBI
dbochoputel HoBO-AMBpPOCHEBCKOTO MECTOPOXKACHMS, LIEOJUT W TymaT kanus. B kauectse
mwiactudukaTopa ucnoisb3obaics 50% pactBop kapbamuza.

XUMHUYECKHUI COCTaB OIMBITHBIX 00Pa3I[0B OPraHO-MUHEPATBHBIX YIOOpPEHUN ¢ 000JI0UKOMI
MpUBEJCH B Ta0M. 1.

Bnusinue HOBbIX BUAOB ynoOpeHuil (Tabin.1) Ha BhIMBIBAaHUE TSKEIBIX METAIIOB, a30Ta,
dochopa u kanus U3 MOYBBI MPOBOAUIH B X0 IKCIIEPUMEHTOB C TOYBEHHBIMU KOJOHKaMu. B
KayecTBe OOBEKTa HCCIIEJIOBaHWS Oblla B3siTa IMOYBa cepas JIECHAs, €€ XapaKTepUCTHKa
npenacrasieHa B Tabn. 2. CogepaHue CBUHIA U KaJMUsl B UCXOJHOM MOYBE MPECTaBICHBI B
Tabu. 3.
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Tabmuna 1 — XuMHU4ecKuii coCTaB OMBITHBIX 00Pa3Il0B OPraHO-MHUHEPAIBHBIX YIOOPESHHIA ¢

000JI04KOI
Ne ITokazaremn, %
/i Bun ynobpenus K,0 P20506m P,Os Nogu. H,0
B.p..
Kapbamu nokpseiTeiii hocdopurom, 0,24 4,3 2,5 24,4 0,5
1 wiactuduxarop 50% pactBop
KapOamuia
KapOamun nokpeiteiii pocpopuromn | 0,31 4,09 2,17 23,97 | 0,76
2 neoauToM, riactudukarop 50%
pactBop kKapbammia
Kap6amu mokpeIThiii hochoputom, 0,3 4,33 4,25 244 0,45
3 mwiactudukarop 50% pactBop
KapOamuia ¥ TyMaT KaJusi
KapOamun nokpeiteiii pocpopuromu | 0,36 5,17 2,9 17,45 | 0,45
4 1eonuToM, riactuduxarop 50%
pacTBOp KapbaMua ¥ TymMat Kajus

Ta6mmma 2 — ComeprkaHue CBUHIA U KaJIMHS B CEPOM JIECHON TTOYBE

No ITokazarenn Pb, mr/kr Cd, mr/kxr
1 BanoBoe coneprkanue 6,1 <0.1
2 BonopacTtBopumsie popmbl <1.0 <0.1
3 [ToasuxHBIE POPMBI <2.0 <0.1

Maca nouBsl B KOJIOHKE |1 Kr, BbIcOTa KOJIOHKH 30 cMm., qtuameTp KoJOHKU 8,3 cMm. Jlis
YBJIIQKHEHUSI TOYBBI /IO TOJIHOM €€ BJIAroeMKOCTH OBbLIO W3pacXoJoBaHO 275 M BOIBI B
KKy KOJIOHKY (00beM BOJIBI OMPEEISIICS IKCIIEPUMEHTAIBHBIM TTyTeM). J{Jisl yBlaKHEeHUs
MOYBBI B KaXJOW KOJIOHKE ObUIO UCIOJB30BaHO 230 MJI BOJBI, U3 pacdeTa CPeIHEMESTIHOTO
KOJIMYECTBA OCAJKOB.

Tabnuna 3 — ArpoxumMudeckasi XapaKTepUCTHKA TTOYBHI cepas JiecHast

['unpo- Cymma I'ymyec, A30T J1erKo Conepxanue

pH JTUTHYECKAS TTOTJIOIICHHBIX % TUAPOTU3H- TTOABHKHBIX
KHCJIOTHOCTh, MT OCHOBaHUH, MT PYEMBI, dbopm, MI/Kr
ekB/100r mouBsI ekB/100r mouBsI MT/KT P,Os | K,O

5,0 1,6 11,2 1,68 42 139 90

OaHUM W3 HETaTHUBHBIX ACIEKTOB IPOM3BOJICTBA MHHEPAIBHBIX YIAOOPEHUN SBISETCS
HaJIMYMEe CBUHIA W KAaJIMUS B MCXOJHOM CBIPbE, TIO3TOMY YaCTHUYHO ITH TSDKEIBIC METaJUIbI
collepKarcs W B TOJNYYCHBIX ymoOpeHusx. CojaepkaHWE CBHUHIIA M KaJAMHS B OIBITHBIX
oOpasmax yaoOpeHuid mpeacTaBieHbl B Ta0I. 4.

Tabnuna 4 — Conepkanne Pb u Cd B onmbITHBIX 00pasnax yao0peHui.

Iloka3arenu, MI/kr
Ne Bun ynobpennii 55 cd
1 Kapbamun nokpseiteiii hocdopurom, mactuduxarop 50% 10,8 0,25

pacTBop kapbammia
2 | Kapbamu mokpbeITBIH GOCHOPUTOM H IIEOTUTOM, TUTACTHPUKATOP 10,6 0,16
50% pacTBOp Kapbamuaa
3 Kap6amu mokpeIThiid hocoputom, ractudukarop 50% 10,0 0,13
pacTBOp KapOaMuaa M ryMar Kajus
4 | Kapbamug mOKpHITEIH GOCHOPUTOM H LIEOTUTOM, IITACTUPUKATOP 8,8 0,14
50% pacTBOp KapbaMua U rymaT Kajus
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Jns ompeneneHus CTENEHW BBIMBIBAHWS CBUHIIA M KagMHUsS M3 TOYBbI M BHECEHHBIX
yA0OpEHUsAX, B IMOYBEHHBIX KOJIOHKaX ObUIO MPOBEAEHO 4 MPOMBIBKM MOYBHI. KonamuecTBo
BHECCHHBIX yA0OpeHU OBLIIO pacCUYMTaHO MO JACHCTBYIOIIEMY BEIIECTBY (IO a30Ty), KOTOPOE
B35TO B ABOMHOM 03¢ N1y9 Pe3ynbrarel aHamn3a mpoOMBIBHBIX BOJI ITPEJCTaBIEHBI B Ta0I. 5.

Ta6mz1ua 5- Co,uepxcaHI/Ie CBUHIA U KaIMHUS B IIPOMBIBHBIX BOAaX IIPXU BHCCCHUU B IIOYBY

JIBYKPATHOM J03bI OMBITHBIX 00pa3lioB y100peHui

Bun
OIIBITHBIX
00pasmoB

yno0peHui

ITpombiBka Ne 1

ITpombiBka No 2

ITpombiBka Ne 3

ITpombiBka Ne 4

Coneprxanue,
MT/J1

Coneprxanue,
MT/JT

Conepixanue,
MT/JT

Conep:xanue,
MT/JT

Pb

Cd

Pb

Cd

Pb

Cd

Pb

Cd

1

2

3

4

5

6

7

8

9

Kontpouns
(6e3
yoopeHuit)

0,033

0,0014

0,034

0,0006

0,034

0,00008

0,00610

0,00032

KapGamun
ITOKPBITHIN
dhochoputom,
iactTudukaTop
50% po3uuH
KapOamua,
N120

0,00260

0,00063

0,00715

0,00039

0,00127

0,00000

0,00125

0,00000

KapGamun
MOKPBITHIN
dochoputom u
L[EOJIUTOM,
iactTudukaTop
50% pacTtBOp
KapOamua,
N120

0,00390

0,00031

0,12782

0,00027

0,00855

0,00083

0,00162

0,00000

KapGamun
MTOKPBITHIN
dbochoputom,
IIaCTU(PUKATOD
50% pacTBOp
KapOamuny u
rymar Kajus,
N120

0,00758

0,00000

0,00224

0,00001

0,00779

0,00050

0,00203

0,00000

Kapb6amun
MTOKPBITHIN
dochoputom u
[IEOJTNTOM,
TUIaCTU(PHUKATOD
50% pactBOp
Kapbamuia u
rymar KaJus,
N120

0,00486

0,00014

0,00554

0,00118

0,00343

0,00010

0,00856

0,00000

[Ton neiicTBHEM aTMOC(EPHBIX OCAJIKOB MPOUCXOTUT IEpPEMEIICHHE U BBIMBIBAHUE HE
TOJIBKO TSKEIBIX METAJVIOB BHYTPHU IOYBEHHOI'O CJIOS, HO M OCHOBHBIX MAaKpOAJIEMEHTOB,
KOTOpbIE UIPAlOT BAXKHYIO POJb JUIsl pocTa M pa3BuUTUs pacTteHuil. CoaepskaHue OCHOBHBIX
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MaKpO3JIEMEHTOB B MPOMBIBHBIX BOJIAX MPU BHECEHUH B MOYBY JIBYKPATHOW JO3BI OIBITHBIX
00pa31oB y00peHuit mpeICTaBIeHO B Ta0I. 6.

Tabnuua 6 — CoaeprkaHre OCHOBHBIX MaKpO3JIEMEHTOB B IPOMBIBHBIX BO/IaX IPU BHECEHUU B
NIOYBY JIBYKPAaTHOM /1036l ONBITHBIX 00Pa3LoB yJ00peHUI

ITpombiBka Nol ‘ ITpombiBka No2 ‘ ITpombiBka No3 ‘ [TpombiBka Ned

Cogepxanue, Mr/ M

By OnbITHBIX ’E 2 = é e é g é

06pa3u0Bu o == | S|lo | & A =y o o o = o = <

yI00peHui S SE|I TS| | 2 E| 2 S Q@ E| S 5 S E| S

] < 5 S | 8 5| & 4 8 5| & ~ 8 5| &

z < s| S S| 8 s | 2

= % 3 &5 Z & g | &

Komrpore 5481 021 (3,6 |4,89| 057 | 25 | 386 | 062 | 194 | 437 | 1,08 | 238
(6e3 ynoOpeHnwuit)
KapGamun
MOKPBITHIN

GochoputoM, | 560 | 533 |285/526| 36 | 2,04 | 3,66 | 051 | 21 | 7.96 | 315 | 2.4
IacTu(uKaTop
50% po3uun
kapOamua, Nisg
KapGamun
MOKPBITHIN

dochoputom u
[EOJTUTOM, 596 | 2,07 |1,65/3,55| 0,47 | 2,21 | 8,70 | 16,0 | 2,15 | 5,88 2,7 |1,62
iactudukaTop
50% pacTBODp
kapOamua, N1

Kapb6amun
MTOKPBITHIN
dbocdoputom,
acTuuKaTop
50% pacTtBOp
KapObamMuy u
ryMar Kajws,
N120

3,07 | 0,57 |1,89/6,05| 176 | 2,75 | 486 | 3,6 | 2,23 | 412 | 0,74 | 211

Kapb6amun
MTOKPBITHIN
dochoputom u
L[EOJTUTOM,
wiactudukarop | 4,57 | 0,53 (2,17(4,18| 0,57 | 1,69 | 471 | 057 | 1,43 | 3,13 | 0,83 | 2,48
50% pactBOp
Kapbammuia u
ryMart Kajws,
N120

CopOuMoHHBIE TPOIECCHl SBISIOTCS NEPBUYHBIMU B pAaCHpeAeCHUH HOHOB TSDKENBIX
METAJUIOB MEX/1y IIOYBEHHBIMH (pa3aMu, MOCTYNAIOIINX B IOYBY U3 TEXHOTCHHBIX HCTOYHHKOB.
CBsI3pIBaHUE TSDKEIIBIX METAJUIOB TIPOMCXOTUT B PE3YNIbTaTe PA3IMYHBIX MTPOIIECCOB M PEaKIni,
BKJTIOYAs aJiIcCOPOLIMIO M MOHHBIN 0OMEH, a0CcopOLMIO U OCaXIeHHE, KOMIUIEKCOOOpa3oBaHUE U
ap. I'yMHUHOBBIE KHCIOTHI MOYB 00Ja/lal0T YHHKAJIBHBIM CBOWCTBOM  CBSI3bIBATh TSKEIbIC
METaJUTBl B HEPACTBOPUMBIE HITH MAJIOPACTBOPUMBIC KOMIUIEKCHBIC COCTUHEHHSI.
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['yMUHOBBIE KHCIIOTHI SIBISIOTCS (hpakiiveld TYMUHOBBIX BEIIECTB, KOTOpasi paCTBOpUMa B
miesioyax U HepactBopuma B kucnotax (mpu pH<2). ['yMHUHOBBIE KUCIIOTHI XOPOIIO CBSI3BIBAIOT
KaTHOHBI METAJIJIOB U OPraHUYECKHE IKOTOKCUKAHTHI B IOUYBaX M BOJHBIX CPENAX, B pE3yJIbTaTe
4yero u3MeHsiercsi ¢popMa CyIeCTBOBAHUS 3arpsi3HUTENEH M UX MUTPAIMOHHAsT CIIOCOOHOCTb.
Bce rymuHOBBIE BellecTBa MONM(PYHKIMOHAIBHBIE, UX MOJIEKYJbl COJEPKAaT KapOOKCHUIIbHBIE
rpynnsl —COOH, ¢enonsusie —OH, xuHonnsle, amunorpynnsl-NH,. 13 kucinoTocoaepx ammx
rpynn, kapookcmibHas rpynna (COOH) camas peakIimoHHOCIIOCOOHAs, MPUHUMAET y4acTHE B
KaTHOHHOM W JIMTaH/JHOM OOMEHE WJIM peakuusax crneurduueckoi aacopOunu. MHTEeHCHBHas
muccormanusa rpynn COOH mpoucxoaut nipu pH ot 3,0 1o 6,0. deHonbHAS TUIPOKCUIIbHAS
rpynna (OH) siBnsieTcst BTOpOW MO peakMOHHOW CIOCOOHOCTH TPYNION U THUCCOIMHUPYET Ha
nonsl mipu pH 8,0. CrnuproBeie OH-rpynmbl — cliaboOKUCIbIE, 1 OHU B3aUMOJECUCTBYIOT C
MetamiaMu xyxe, ueM -COOH nnu ¢penonpubie OH-rpymimsl.

BriBoaBI

[TonydyeHHble pe3ynbTaThl MCCIACAOBAHUNA HOBBIX OPraHO-MHUHEPAIBHBIX YI0OpEHU,
OTKPBIBAIOT MEPCHEKTUBY MPOMU3BOACTBA HKOJOTMUECKH YHCTOM CENbXO3MPOAYKIUU B 30HAX
MOBBIILIEHHOTO  3arpsA3HEHUs 1ouB. lcmosib30BaHWE OpPraHO-MUHEPAIBHBIX YAOOpEHHI,
0COOEHHO € TyMaTaMH MO3BOJISIET CHIKATh HAKOITUICHHE MOABUKHBIX (DOPM TSIKEIBIX METAJIJIOB
HE TOJIbKO B IOUBEHHOM CJIO€, HO U B PACTCHUSIX.

Cnucok jgurteparypbl: 1. batiouna H. JI. nakTuBamusi TSHKENBIX METAIJIOB TYMYCOM M II€OJIMTaMHU B
TEeXHOTeHHO 3arpsisHeHHoN nouse // [TouBoBenenue. 1994.- Ne9. C.121-125. 2. Metoauueckue yka3aHus
[0 ONpPEJETICHUIO TSHKEIbIX METAJUIOB B IIOYBAX CEJIbXO3YroAMM M NPOAYKIHMHM PAacTeHHEBOJCTBA (2-€
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HccnenoBanust 3ppeKTHBHOCTH NPUMEHEHHSI KOMILIEKCHBIX OPraHO-MHHEPAJILHBIX Y/100peHui
JUIsi YMEHBbIIIEHUsI 3arpsi3HeHus1 Mo4B TsikeabiMu Metaiamu /| H. A. Maxkapenko // Bicauk HTY
«XTIII». Cepisi: HoBi pimensst B cygacHux Texaoorisx. — X: HTY «XIIl», — 2012. - Ne 66 (972). — C. 118-
123. — bibmiorp.: Ha3B.

[IpoBeneHi MOCTIKEHHS 1O 3B’S3YBaHHIO BAXXKMX METANIB y HEPO3UYMHHI KOMILICKCHI CIIONIYKH 32
paxyHOK BHECEHHS OpraHO-MiHEpaJbHUX JOOpPWB, Ha OCHOBI BITUM3HAHUX (HOCHOPUTIB, TOCIIIKESHHS
NpoIeCy BUMUBAHHS BaXXKUX METAJIB 3 IPYHTOBOTO IIapYy.

Kio4oBi cioBa: Bakki MeTalld, OpraHo-MiHepasibHi JOOpUBa, TyMaThl, GOCHOPHUTH, AETOKCHKALIS
TPYHTIB.

The investigations on the binding of heavy metals into insoluble complexes by introducing organic
and mineral fertilizers on the basis of domestic phosphate rock, the study of leaching of heavy metals from
the soil.

Keywords: heavy metals, complex fertilizers, humates, detoxification of soils.
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ONPEJAEJEHUE OTHOWEHUS MIJIOTHOCTEM 3JEKTPOJIUTA U
PACIIJIABA AJIIOMUHMUSA B DJIEKTPOJIN3EPE

Hpe,Z[CTaBJ'ICHLI PE3YIbTATBI UCCICAOBAHUSA 10 OIMPCACICHUIO OTHOMICHUA IUIOTHOCTEH QJICKTPOJINTA U
AJIIOMHWHUA TIpA BEACHUHN ITPOLECCA DJICKTPOJIM3a KPHUOJWUT- TIIMHO3EMHBIX PAacCIlJIaBOB. O6CY)I(H3€TC${
TCXHOJIOTHA OIPCACIICHUSA MapaMETPOB AJIOMHUHUCBOIO JJICKTPOJIMN3CPa KOCBCHHBIMH MCTOAAMHU,
IMMO3BOJIAIOIIAaA ITOBBICUTH KAYE€CTBO YIIPABJICHUA ITPOLECCOM.

KiroueBnble ciioBa: SJICKTPOJIUT, pacCIiljiaB aJIlOMUHUSA, TIIIOTHOCTD, KOCBEHHBIN METOH
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