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[IpoBeneHO KOMIUIEKCHY OILIiHKY 3a0pYyAHEHHS IPYHTIB M. Mapiynojib BaXXKUMM MeTajiaMu. PiBeHb 3a0pymHEHHS
IPYHTIB 3QIMIIAETHCS BUCOKUM, TOJJOBHUM JIKepeJioM 3a0pyTHEHHS € MiANIPUEMCTBA YOPHOI MeTanyprii. BcraHose-
HO, 1110 HAHOIJIbII TEXHOTEHHUMM MeTaJlaMU € IMHK i Minb. [11st BUsIBIEHHST (pakTOpiB, SIKi BILIMBAIOTh Ha 3a0pyIHEH-

Hs prHTiB, 3aCTOCOBAHO METOA I'OJIOBHUX KOMITOHEHT.

KniouoBi cjioBa: Baxkki MeTaiu, YopHa MeTaJyprisi, [PyHTH, METOJ TOJIOBHUX KOMITOHEHT.

Beryn. YopHa MeTanyprig € omgHi€o 3 mpiopu-
TETHUX TaJly3eii €eKOHOMiKH, SKa MoYajia pO3BABATU-
csl HA TepuUTOpil HamIoi AepxkaBu y 4—5 CT. 10 H. €.
Ho 2008 p. YkpaiHa 3aiiMasia cboMe MicIle y CBiTi 3a
0o0cdaTOM BUPOOHUIITBA CTali. BogHOUac MeTaypriii-
Ha Taly3b € TOJIOBHUM JXEPEJIOM 3a0pyaHEHHS
MiBAEHHO-CXiMTHMX PETiOHIB YKPAaiHU, YHACTIAOK YOTO
BUHMKAIOTb €KOJIOTiUHI MpoOaEeMHU, 11O TMOTPeOyIOTh
HarajbHOTO PO3B’SI3aHHS.

Micto Mapiynoars JloHenbkoi obGnacTti 3aiiMae
meplile Micle B YKpaiHi 3a 3HAYEHHSM iHAEKCY 3a-
OpymHeHHs atMochepu (puc. 1), a 3a pelTUHIOM
HepxkomcTtaty — apyre Micue micass M. Kpusuii Pir
33 KPUTUYHICTIO €KOJIOTIYHOIO CTaHy HAaBKOJUIITHBO-
ro cepenoBMIlia, 110 BUKJIMKAE HEOOXiAHICTh MpOBe-
JEeHHS KOMIUJIEKCHUX €KOJOrO-TeOXiMiYHUX HOCIi-
JKEHb Ha PETiOHAaJIbHOMY Ta 00’€KTOBOMY DIiBHSIX 3
METOIO OLIIHKM 3a0pYAHEHOCTi JOBKIJIJISI BAXKKUMU Me-
TaJTAMU.

HalliHTeHCUBHILLIMMU JXepeJiaMu 3a0pyaHEHHS
HaBKOJIMIIIHBOTO CepenoBuilia M. Mapiynojb Hacam-
nmepen € MmianpueMcTBa 4yopHoi Metamyprii — TTAT
“MapiynoabChbKUil MeTaldypriiHuii KOMOiHAT iMeHi
Iriva” (MMK im. Inmiva) (mpaioe 3 1897 p.) i
I[TAT “Mertanypriiinnii KoMmOiHAaT «A30BCTaIb»”
(MK “Asoscranp”) (mpawoe 3 1933 p.). Ix 6arato-
piuHa miSTBHICTH TMPU3BOAWUTH IO 3MiHM (Pi3nKo-
XiMiYHMX 1 T€OXIMiYHMX BJIACTUBOCTEU I'PYHTIB, SKi
AKyMYJIIOIOTh BUKUAW LIUX IiANPUEMCTB. Pe3ynbra-
TU HaIIMX MOCHIAXEeHb O0iOre0XiMiyHMUX OCOOJIMBOC-
Tel TPYHTIB Ta POCIMHHOCTI B 30HAaX BIUIMBY 3raaa-
HUX HiAIIPUEMCTB BUKIIAICHO Y ITyOmiKaisax [2, 4, 5].

Y BUBUEHHS TeOXiMii BaXKKMX METAIB Y 00’ €KTax
JOBKULIS, 110 3a3HAIOTh TEXHOT€HHOTO BIUJIMBY, 3HAU-
HUI BHECOK 3pOOWJIM YKPaiHCHbKi BUEHi-T€OXIMiKU —
Bb.®. Miukesud, E.B. Co6orosuu, E.f. )KoBuncekuii,

0.10. Murpomnomnscekuii, .M. Borgapenko, A.I. Cam-
gyk, B.B. Homin, B.O. €menpsgroB, H.O. KproueH-
Ko Ta iH. IIpoTe reoximMiuHi 0COOJUBOCTI pO3MOIiTy
BAXXKHUX METAIIB y TE€OJIOTIYHOMY cepemoBuiii M. Ma-
piyIoib BUBYEHO HEAOCTATHBO.

MeTta cTaTTi — KOMIIJIEKCHA OILliHKA CTaHy I'PYH-
TOBOTO TOKPUWBY M. Mapiymojgb B yMOBax TE€XHOTEe-
He3y 3a TOMOMOTOK METOAY TOJTOBHUX KOMITOHEHT.

3aBnanns JIOCJTiZKEeHHS - MPOBEIEeHHS
KOMIUIEKCHOTO €KOJIOTO-T€OXiMiYHOTO AOCHiIKEHHS
Ha OCHOBi Cy4YaCHMX MiIXOMIiB €KOJIOTIYHOI reoxiMii
(6araToBuMipHOTO cTaTUCTHYHOTO aHauidy Ta I'IC-
TEeXHOJIOTIi1).

Mertoaunka mociimxenb. /11 BU3HaUeHHS 0OCO0O-
JIMBOCTEM JIaTepajbHOTO PO3MOMAiAY BaXXKUX METasiB
npoOu TIPYHTY BiAOWMpaIW, BIAMOBIAHO A0 BUMOT
I'OCT 17.4.4.02—84, 3 intepBaiiB 0—5 Tta 5—10 cm [9].
JIist BUBYEHHST TIPOHUKHEHHS 3a0pyIHEHHS Ha TIMOU-
Hy IOCJiIKeHO TPYHTOBI Mpodisti 3aBrmmomKky 10 1 m.
3arajjoM Ha TepuTopii M. Mapiymoib OyJi0 BimiOpaHo
224 3pasku (50 3paskiB — i3 11 mypdiB i po3umcr-
ku, 174 3pa3zkm — Ha TepUTOpii MicTa) CydyacHUX
IPYHTIB (puc. 2).

KoHueHTpalii XiMiuyHUX €JIEMEHTIB y Ipobax
BHU3HAYE€HO 3a JOTOMOIOK aTOMHO-abCOpOLiiHOTO
aHamizy Ha crektpomeTrpi KAC-115. Koedimmientn
KOHILIEHTpAallii Ta €KOJIOr0-Ire0XiMiuHYy OLIiHKY 3a Cy-
MapHUM ITOKa3HUKOM 3a0pyaHEHHS po3paxoBaHO 3a
metonukoo F0.}0. Caera [10]. TexHOTeHHICTh Bax-
KMX MeTajliB BU3HAYEHO i3 3aCTOCOBYBAaHHSM IIpO-
dinpHOTO Mimxomy 3a Mmeroaukoio FO.H. BonsHuis-
Koro [3].

KapTu po3nonily BaXXKUX METaliB y IPyHTax Io-
oymoBaHo mporpamoio MaplInfo 9 BimnmosimHO m0 Me-
TognuHnx pekomeHpamin H.K. Armpocosoi [1] co-
COBHO MTOOYJI0OBY CEPEIHBOMACIITAOHUX KapT.

© M.H. Xykos, I.B. Kypaesa, 10.10. Boiimwk, I.P. Cmaxis, A.A. bynina, O.B. Mamegicnio

60

ISSN 1684-2189 GEOINFORMATIKA, 2015, Ne 3 (55)



Kpupmii Pir
JIHIIPOIETPOBCHK
MHKOJIA1B
KpamaTtopebk 10,1
€HakieBe

JIyupk
JamopiicKa
KpacHonepeKkonchbk
CnoB’HCBK
PiBHe

ApMAHCEK
CeBepolOHELbK
JI3epKUHCBK
Topniska
PyGixkme

Opeca

JloHEIBK
JlicnuaHchk
JTHITpOI3epIKHACHK
Maxiieka
Mapiymomnb

0 2 4 6 8 10 12
Puc. 1. 3HaueHHs iHOeKCy 3a0pyaHeHHs aTMochepu (yM. Of.) sl pi3HUX MicT Ykpainu [4]
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Puc. 2. Po3milieHHs: TOYoK Bimbopy 3paskiB ([/), mypdiB i pozunctku (2) Ha TepuTopii M. MapiymnoJb
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Tabauua 1. Baaoeuii emicm eaxckux memaaie y rpyumax m. Mapiynoav, me/ke

InTepBain onpobysanHs 0-5 cm InTepBan onpobdysanus 5-10 cm doHoBE
Enement (n=87) (n=287) 3HAYEHHS
- - (n=38)
Min Max Med Min Max Med
Mn 400 10000 1772 300 5000 1706 500
Ni 30 200 89 30 250 100 32
Co 3 20 10 4 30 12 5
\Y, 30 400 179 30 600 186 60
Cr 40 500 214 40 600 231 50
Mo 1 6 2 1 10 3 2
Cu 20 2000 175 20 4000 261 20
Pb 40 10000 259 20 10000 288 18
Zn 30 4000 413 30 800 187 78
Sn 2 20 6 2 20 6 2

IIpumimka. Med — cepenHe 3Hau€HHsI BMICTy eJleMeHTa, Min — MiHimManbHe, Max — MakcMMalbHe; # — KiJIbKIiCTb MpPoO.

JJIs KOMILIEKCHO1 OIIIHKW CTaHy 3a0pymHEHHS
IPYHTIiB METOJOM TOJJOBHMX KOMIIOHEHT BUKOpPUCTA-
Ho metoauky M.H. Xykosa [6].

Pe3yabrati nocaimKkenb. Y IpyHTOBOMY MOKPHUBI
TEPUTOPil AOCHIIKEHb I€PEBAXalOTh MaJIOTYMYCHi
YOPHO3€MU 3BMYAlHI Ha JIECOBUX Mopoaax. Teputo-
pis JOCHiIXEHb HAJEXUTh MO KaJbLi€EBOrO Kiacy
TreoXiMiuHUX JIaHAIADTIB 3 MePEeBaXHOIO 3MATHICTIO
0 aKyMYJSLil BaXKWX METaliB, i3 BMICTOM TyMYyCy
3—5 % i xucaotHictio (pH) 6,6—7,5 [8].

Ha ocHOBI (pakTMIHOTO MaTepialy oTprMaHO AaHi
IIOJ0 BMIiCTy BaXKHWX METAJIIB y JOCHTIIXEHUX ypba-
Hi30BaHUX IPyHTax M. Mapiymosb i Ha (hOHOBMX
ninsHkax (ta6m. 1). Jng rpyHTiB MicTa Oyno BuOpa-
HO (DOHOBMI1 aHAJIOT 3 MOAIOHMMM JIaHAIIa(DTHO-TEO-
XiMiYHAMH BJIACTMBOCTSMU Yy palioHi ¢. MeekiHe.
OCKiJIbKM BIUJIMB ITPOMMCIIOBOTO KOMIUIEKCY HE BU-
KJTI0Yajan, MIITHKY PO3ITISANAIA SIK “YMOBHO UHCTY
30Hy”. Pe3ynbTaTh BHUMIpIOBaHHSI BMICTy BaXXKKHMX
MEeTaliB y TpyHTaxX (POHOBOI HiIMTHKMA OYyJIO CTaTuC-
TUYHO 00po0OJieHo. O1iHKaMU piBHS MicIIeBOTO (DOHY
CJIyryBajayd MOAaJbHi 3HAYEHHSI.

3a metromukoio F0.}O. Caera Oyno po3paxoBaHO
KoedilliEHTH KOHIIEHTpallil BaXXKWX METaliB Y TPyH-
Tax, Ha OCHOBI YOro BMAIJICHO TEXHOTECHHI
reoxiMiuHi acomianii. ['eoxiMiuHa acouiallisi BaKK1X
METaJiB y IpyHTax M. MapiymoJib pencTaBjieHa Ta-
KMMU eJIeMeHTaMM: iHTepBan TIpyHTy 0—5 cM —
Pb,,> Cug > Zng, > Cr,, > Mn,; iHTepBan rpyHry
5-10 em — Pb,, > Cu, > Cr, o > Mn,, > V,,.

CymapHuii IOKa3HUK 3a0pyaHEHHs (Z) — OIUH
i3 HebaraTbOX MOKA3HUKIB, IO 3aTBEPAXKCHMUIA CaHi-
TapHO-TIriEHIYHUMMU HOPMATUBAaMU IS TPYHTIB,
SIKW/ BpaxOBY€ MOJi€JEMEHTHICTh TEXHOTEHHOTO 3a-
OpyIHEHHS.

J71s1 XapakTepucTUKKU 3a0pyaHEHHS 00’€KTIB Ha-
BKOJIMIITHBOTO CEPENOBUIIA PO3PAXOBAHO KOEDilliEHT
KOHIeHTpauii (K) i cyMapHMii MOKa3HUK 3a0pyJIHEH-
Ha (Z) 3a popmyinoro 1 [10]

Z, =ZCZH:KL, -(n-1), (1)

ne K, =C, /C,; C, — aHOMaJbHUI BMICT XiMi4HOTO
eJIeMEeHTa B OLIIHIOBAHOMY OO0’€KTi; C(b — (oHoBUIA
BMICT XiMIYHOTO €JIEMEHTA; # — YMCJIO XiMiYHUX eJie-
MEHTIB, IO BXOASATh Y 3a3HAaU€Hy acolliallilo.

Jlng TpyHTiB M. Mapiymnonb MOKasHMK Z BU3Ha-
yeHo 3a meroaukoio FO.lO. Caera 3a Ttakumu ene-
MmeHTtamu: Mn, Ni, Co, V, Cr, Mo, Cu, Pb, Zn, Sn.
Y pesyabrari BUKOHAHUX €KOre€OXiMiYHUX HOCJi-
IKeHb YCTaHOBJICHO, IO JUIST IPYHTIB B iHTepBam 0—
5 cM Z craHoBuTh 3—381 3a cepeiHLOrO 3HAYEH-
B 38. BupmineHo OBi TeXHOTEHHiI aHOMAaIil 3 myxke
BUCOKMM (HAn3BUYaiiHO HeOEe3MeUYHMM) piBHEM 3a-
6DYI[H?I—IHH (Z, >128). ljfpma p03tFaHJ'OBaHa Yy LEHT-
pajbHili TyCTOHACeJeHili 4YacTWHI MicTa, Opyra —
y MiBHIYHO-3aximHifl dYacTuHi. Mailkxe moJOBUHA
IPYHTIB MiCTa XapaKTepU3yEThCS BUCOKMM (HebOe3-
HC‘IH'I/IM) piBHEM 38.6py11He'HHH (Z,> 32). Opeonu
PO3CiIOBaHHS BaXKWX METaJliB 3HAXOASATHCS HE JIUIIIE
B caHiTapHO-3axucHii 30Hi (C33) mianmpueMcTB 90p-
HOI MeTalyprii, a i B ceJliTeOHMX 30HAX. 3a cymap-
HAM MOKAa3HWUKOM 3a0pyaIHEHHS HAWYMCTILIOK €
NiBIEHHO-CXigHA YaCTMHA MicTa, 10 Bigmosimae
KJIiMaTW4Hil po3i BiTpiB (puc. 3, a).

CyMmapHMii TOKa3HWK 3a0pyaHEHHS TPYHTIB
(intepBan 5—10 cMm) M. Mapiymoiab cTaHOBUTH 3 —
591 3a cepemHporo 3HAaYeHHS 43. 3a UM IOKa3HU-
KOM TOPU30HT I'pyHTY 5—10 cM OiibII 3a0pymHeHMIA
BOXKUMH MeTajlaMU, HiX ropu3oHT 0—5 cM.

Hst ropusoHTy IpyHTY 5—10 CM BHIUJIEHO YOTH-
pM TeXHOT€HHi aHOMaJli 3 IyXXe BUCOKWUM (Haa3BU-
YaiiHO HeOe3neyHnM) piBHeM 3a0pyaHeHHs (Z, > 128).
JBi 3 HUX BUSBJICHO Yy LIEHTPAJIbHI YACTWUHI MicTa
(miBHiuHa yactmHa MK “A3oBcTans”), iHIm aBi —
y 3axigHii. [IprbGIM3HO ABI TPETUHMU TEPUTOPii MicTa
XapaKTepU3YEThCSI BUCOKUM (HEOE3MEeYHNUM) piBHEM
3abpyaHenns (Z, > 32) (puc. 3, 0).

Pe3ynbTaT €KOJOro-reoxXiMiyHuX AOCHiAXEeHb i
KapTyBaHHSI TepuUTOpil M. Mapiynonap naayd 3Mory
BUSIBUTM TEXHOTEHHI T'€OXiMiuHi aHOMAaJii, e BMICT
BAXKMX METaJIiB y TPYHTaX 3HAYHO IEpeBUILyE (o-
HOBi BEJIMYMHU.
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6

Puc. 3. Posnogin nosieneMeHTHOro 3a0pyaHEHHs IPYHTIB M. Mapiynonb 3a CyMapHMM IOKa3HUKOM 3a0pyIHEHHs Z: a —
intepBan 0—5 cMm; 6 — iHtepBan 5—10 cm
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Tabauya 2.9acmxa mexunozennocmi memaaig y rpyumi, %
gi Micue Binbopy npo6 Mn|Ni|Co|V |Cr|Mo|Cu|Pb|Zn| Sn
1 | M. Mapiynons, myp¢ 1 H|H| H | H H H H|H |9 | H
2 urypd 2 H|H | H | H H H H|H | H|H
3 po3uunctka 3 H|H|H| H H |6/ | H|H|H|H
4 urypd 4 H |[69|50 | H H H | 8| | H |67
5 mrypd 5 H|H | H |50 H H H|H | H|H
6 mrypd 6 H|H|H|H|H H H|H|H/| H
7 urypd 7 60| H | H | H | H H H|H|H/|H
8 urypo 8 H|H | H|H |5 |67 | H|H|H|H
9 urypd 9 H|H|H|H|H H H|H|H]| H
10 mrypd 10 H|H| H | H H H H|H | H|H
11 mypd 11 H|H| H | H H H H|H | H | H
12 nrypd 12 H|H|H|H|64|67 | H|H|H|H
13 | c. Menekune, poHOBA TiTSTHKA H H H H H H H H H H

[Ipumimrxa. YTM > 75 % — Bucoka texHoreHHicTb; 50 % < UTM < 75 % — cepedHs TeXHOT€HHICTb; H — HU3bKa (HEIOCTOBIpHA)

TexHoTeHHicTh enemeHTa (UTM < 50 %).

Js KOMILIEKCHOI €KOJOTrO-Tre€0XiMiYHOI OLIiHKHU
BUKOPUCTAHO MPODiIbHUI METOA BU3HAUEHHST YacT-
K1 TexHoreHHOCTi MetaiiB (YTM) mnst BcTaHOBIIEH-
HSI CTYINEHSI aepOreHHOTO 3a0pyJHEHHS TI'PYHTIB 3a
metonukoio FO.H. Bogsguuiipkoro (ta6im. 2).

Bricoka TEXHOT€HHICTh YCTAaHOBJIEHA I TaKUX
eneMeHTiB: Zn — 99 % (mypd 1), Cu — 75 %
(rypd 4); cepeanss — Cr — 70 % (mypd 12), Ni —
69 % (muypd 4), Mo 67 % (posumcrka 3,
mypd 8, 12), Sn — 67 % (mypd 4), Mn — 60 %
(mypd 7). Lle HaitGinbI TEXHOTEHHI METald B TPYH-
Tax, 110 3a3HAIOTh BIUIMBY MiAMPUEMCTB YOPHOI Me-
tanyprii. g TOpiBHAHHS pPO3paxOBaHO TEXHO-
TeHHICTh Ha (DOHOBIM HiASTHII B c¢. Meiekine. VY ii
MeEXaX BCi HaBEIEHi BaXKi METaJM MalOThb HU3BKY
HEOOCTOBIpHY T€XHOTe€HHiCTh. Halibinpllia KiJIbKiCTb
TEeXHOT€HHUX BaXXKWX METAJIIB XapaKTepHa AJs LIyp-
¢y 4, axkuii 3aKiIaneHo 3 MiBHIYHO-CXiTHOI YaCTUHU
“MMK im. Inmiga”.

H7s1 BusiBIeHHS (DAKTOPiB, SKi BIUIMBAIOTh Ha 3a-
OpyIHEHHS IPYHTIB M. MapiyIoJib, BAKOPUCTAHUIA M€~
TOZ TOJIOBHUX KOMIIOHEHT. 3 METO0 TTPUBEIECHHS YCiX
KOMIIOHEHT 10 €IMHOIO MacluTa®y BCi 3MiHHi OyJiu
HOPMOBaHi HiJT€HHSIM Ha CepeAHill KBaapaTUYHWUI
Bimxui. BinmoBigHo, M1t BUBHAYEHHSI BJIACHUX YMCET
i BEKTOPiB BUKOPUCTAHO KOpEJSALiiHy MaTpuiiio [6].

MakTOpHUI aHaji3 TMPU3HAYCHMI IS iHTEPII-
peTallii KopeJsSiiHOl MaTpUlli 7m-BUMipHO1 BEJIUYM-
HU E Y pesyabTari OiCTalOTh: OLIHKY KiJIBKOCTI
He3aJIeXXHUX (PaKTOoPiB, IKi KEPYIOTh PO3IIOIiIOM E ;
¢dakTOpHi HaBaHTAaXEHHS, $Ki XapaKTepHU3YIOTb
BIUIUB (hpaKTOpiB; TOJOBHI KOMITOHEHTH, SKi ITOCe-
pPEIHBO BiMOOPaXyIOTh (PAKTOPU UYepe3 HOPMOBaHI
KOMITOHEHTH:

ni=§i/«/DT.>i-

daxkTOpHiI HaBaHTAXEHHS Aps Ay o s A, BUBHAYA-
IOTh i3 CHUCTEMU PiBHSIHb

|R-A1[=0,

ne |[R—AI| — BusHauynuk Matpuui R—Al; Rta [ —
KOpeJIsiliiiHa Ta OAMHWUYHA MaTpULi BianosimHo. Ko-
PEeHi PO3MILIYIOTD Y TTOPAIKY CIIafaHHIA A > A, > ... 2 A, .
BinkupmalooTh Ti, 1O MaJo BiIpi3HSIOTHCS Bil HYJIS
(3 ypaxyBaHHSIM TOTO, IIIO Zki =m). KinpKicTb KO-
PEHiB, IO 3UIMIIWINCH, Ta€ OLIHKY YMCJIa HE3aIeX-
Hux ¢aktopiB. [lepia rojmoBHa KOMIIOHEHTa, IO
BiATIOBifae A,, Mac BUIJIAL

& =i[3mj =BFE;,

J€ [ 3HaXONATb i3 CUCTEMM PiBHAHb
(R-2,1)B=0
3a yMOBU ZBf =1. AHajoTiYyHO 3HAXOAMMO NPYTY,

TPETIO Ta BCi iHIII TOJIOBHI KOMITIOHEHTU. MDaKTOpHE
HaBaHTaXXEHHSI A — Lie AMCHepcCis j-1 TOJOBHOI KOM-
TIOHEHTH.

Ha puc. 4 mpeacraBieHO KoeilliEHTH TTpU HOP-
MOBAaHMX XIMIYHMX €JIEMEHTax, 3a SKUMU BU3HaAYaIU
Mepilry TOJOBHY KOMIIOHEHTY. I3 miarpamu BUIHO,
110 Ha TPYHTU M. MapiymoJib IepeBa>kHO BIUIUBAIOTH
Baxki Meranu Ni, Co, Ti, V, Cr, Cu, 0OCHOBHUM
JUKEPEJIOM SIKHX € YOpHA MeTalypris.

Ha puc. 5 mokazaHo IpOCTOpOBUIA pO3MOILT MEP-
1101 TOJTOBHOT KOMITOHEHTU BMiCTy BaXXKWX METAJIB Y
IrpyHTax M. Mapiynonb. MakcuMaiabHi 3HAYEHHS
npumagaTh Ha gingHkn 6ing MK “Asoscranp” Ta
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Puc. 4. KoediuieHTn mnepiioi rojoBHOI KOMIIOHEHTH BMICTY
BaXKHUX METaJiB y IPyHTax M. Mapiynosib
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Puc. 5. TIpocropose BinoOpaxxeHHsl 3a0pyAHEHHSI BAXKUMM MeTalaMU IPYHTiB M. Mapiynosib 3a Mepliol ToJOBHOIO KOMIIOHEHTOIO
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MMK iMm. Inniva, sIKi € OCHOBHUMM JXepeaaMu 3a0-
PYIHEHHS IDYHTIB.

Ha puc. 6 npencrasieHO KoebillieHTH, 3a SIKUMU
BU3HAYEHO APYTY TOJOBHY KOMITOHEHTY. I3 miarpamu
BUIIHO, 110 OCHOBHE HaBaHTaXeHHs ckjanaioth Ce,
La, Ba, Yb.

Ha puc. 7 BUAHO, 1110 MaKCUMaJibHi 3HAa4Y€HHS
JIPYroi TOJIOBHOI KOMITOHEHTM BMICTy BaXKUX Me€-
TaliB y TPYHTaxX MicTa TakKoX IMPUNanalTh HA IilsH-
Ky 6is MK “AsoBcrans”.

BucnoBku. Ha OCHOBI JaHHUX €KOJIOTro-reo-
XiMi4YHOTO KapTyBaHHS TepuTOpii M. Mapiymoss yc-
TAHOBJIEHO, 1110 OPEOJIN PO3CiIOBAHHS BaXXKMX METAJIIB
3HaxonAThca He Jmiie B C33 mianmpueEMCTB YOPHOI
MeTalyprii, a 1 B ceniTeOHUX. TeXHOTeHHiI aHOMaJTil
3 HAWOUIBIIOI KOHIIEHTPALI€I0 BAXKUX METAIIB y
IpyHTax 3adikcoBaHO Ha BiacTaHi m0 1—2 KM Bif
MiAIIPUEMCTB YOPHOI MeTaIypril.

['eoximiuHa acouialist BaXXKHUX METAIIB y I'pyHTax
M. Mapiynons npeactaBieHa TaKUMU €JIEMEHTaAMU:
Pob > Cu > Zn > Cr > Mn (intepBan rpyury 0—
5c¢cm); Pb > Cu > Cr > Mn > V (inTepBaj IpyHTYy 5—
10 cM). HaitGinbImioo TeXHOTEHHICTIO XapaKTepu3y-
oTeesa Zn i Cu.

3rigHoO 3 OIIHKOIO €KOJOT0-TeOXiMiYHOTO CTaHy
IPYHTIB M. Mapiynoiap 3a CyMapHHM ITOKa3HUKOM
3a0pyIHEHHSI, TPYHTH MicTa XapaKTepu3ylOThCS BU-
COKMM (HeOe3MeyHuM) piBHeM 3a0pymHEeHHS. Y 30-
Hax BIUIMBY IiANPUEMCTB YOPHOI METAIYpril piBeHb
3a0pyIHEHHST TPYHTIB € OyXe BUCOKMM (Ham3BUYAali-
HO HeOe3neyHnM). 3a TOIMMOMOTO0 METOMY TOJIOBHUX
KOMITOHEHT BUIJICHO OCHOBHI (DaKTOPH, SIKi BILIMBA-
IOTh Ha €KOJIOTIYHUI CTaH I'PYHTIB.

Aemopu wupo 6dsuni C.I1. Kapmasunenky ma
B.HU. Maniuesy 3a donomoey y 6idbopi 3paskie rpynmie
y M. Mapiynoas ma tioeo okoauysx 041 eKoa020-2eo-
Ximiunux docaidicens.
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l'IpOBez[eHa KOMILICKCHasdA O CHKa 3arpsA3HCHUA I1OYB T. Mapnynonb TAXKEJIBIMU METAJLJIaMU. ypOBeHb 3arpsa3HCHUA
II0YB OCTA€TCsA BbICOKUM, TJIAaBHBIA UICTOYHMK 3arpA3HCHUA — NPEANPpUATUS qepHoﬁ METAJUTypruu. yCTaHOB}TCHO, 4qTO
HauboJiee TeXHOTEHHBIMU METaJIJIAMU SIBJISTIOTCSI LIIMHK U MEJIb. I[J'[H onpeacjacHus (l)aKTOpOB, BJIMAIOLIMWX Ha 3arps3He-

HUE ITOYB, IPUMEHEH METO/ I'NTaBHbIX KOMIIOHCHT.

KnioueBbie cjioBa: TsKe/IbIe METaJUIbl, YEPpHad METAJUTYPIus, IO4YBblI, METO ITaBHbLIX KOMITIOHCHT.
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COMPREHENSIVE ESTIMATION OF CONTAMINATION OF THE MARIUPOL CITY SOIL
BY THE METHOD OF MAIN COMPONENTS
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Purpose. Iron and steel industry is the leading sector of the economy of Ukraine. But at the same time, the industry is a
major polluter of the environment and its individual components. By the index of atmospheric pollution, the city of
Mariupol of Donetsk region is the number one polluter in Ukraine. The aim of this study was to conduct a comprehensive
ecological and geochemical study using modern approaches to eco geochemistry.

Design/methodology/approach. To determine the concentration factors to make an and ecogeochemical assessment of the
total pollution index, we used the method of Yu.Yu. Sayeta. The estimation of the contamination of the soils was
conducted using the method of M.N. Zhukov. The maps of the distribution of heavy metals in soils constructed using the
program of Maplnfo 9.

Findings. It found out that the soils of the investigated territory are mainly black earth soils. New data on the content of
heavy metals obtained. It established that the halos of heavy metals scattering are not only around the enterprises, but also
in the outskirts of the city. The largest concentrations of heavy metals observed at a distance of 1—2 km from the
enterprises. Geochemical association of heavy metals in Mariupol soils includes such elements as Pb > Cu > Zn > Cr > Mn
(range 0—5 cm), Pb > Cu > Cr> Mn > V (range 5—10 cm).

Practical value/ implications. The assessment of ecological and geochemical soil conditions of Mariupol by the total
pollution index revealed that the soils have a high (dangerous) level of contamination. Using the method of principal
components, we managed to identify the main factors that affect ecological condition of the soils.

Keywords: heavy metals, ferrous metals, soil, method of principal components.
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