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TPYHTOBO-TEOXIMIYHI JOCJJIIXKEHHS BIJIKJIAIIB, IO 3HAXOAATHCA T
BILIMBOM BUKHIIB KOMBIHATIB YOPHOI METAJIYPTTI

VY cTarTi BUCBITIIEHO PE3yNbTaTH MOJIbOBUX 1 KAMEpaIbHUX TOCIiKeHb Cy4aCHUX I'PYHTIB, Ha SIKi BILIH-
BAIOTh BUKUIM MiAPUEMCTB YOpHOI MeTanmyprii. Bii3HaueHo, 0 IPYHTH MiJAI0ThCSl CYyTTEBOMY TEXHOTCH-
HOMY HaBaHTa)KEHHIO, 110 T1ITBEP/KYEThHCS HASIBHICTIO B IX MaKpo- 1 MiKpoOy/oBi 3HaUHOI KiJIbKOCTI 4acTo-
YOK IIUIAKY, ByTULJIsI, CKJIa TOIIO. BBYeHO 0COOIMBOCTI F€OXiMIYHOTO PO3MOALTY 1 (POPMHU 3HAXOPKEHHS BaXkK-
KHX METaJliB y TpyHTaX, 10 MepeOyBaloTh i/l BILTABOM KOMOiHATy 4YOpHOi MeTanyprii. BcranosmneHo, 1o 1o-
CITIJPKEHI TPYHTH 3a0py/THEHI BAXXKUMH METaIaMHi, B OCHOBHOMY CBHHIIEM, IIMHKOM Ta OJIOBOM 3 TIEPEBHIICH-
HsiM (DOHOBUX 3Ha4YCHB y 6-10 pasis.

Koarouogi ciioBa: rpyHTH, MOpJO-, MiKpoMOpdOJIOTisl, MOTIOTAHTH, BayKKi METAJH.

B crarbe nokasaHsl pe3yJIbTaThl OJEBBIX U KAMEPAJIbHBIX UCCIIEJOBAHUI COBPEMEHHBIX 10YB, KOTOPHIE
MOAJIAIOTCS BIUSTHHUIO BEIOPOCOB MPEINPUATHI YepHON MeTaTypriur. OTMEYEeHO, YTO TIOUBbI IOAJAI0TCS CY-
LIECTBEHHON TEXHOICHHON HArPY3KeE, YTO MOATBEPKAACTCS HATMYNUEM B UX MAKPO- U MUKPOCTPOCHHUH 3HAUH-
TEJILHOTO KOJIMYECTBA YACTHUI] 1IIAKa, IV, CTeKIa U T.JI. M3yueHbl 0COOEHHOCTH T€OXUMUYECKOTO pacipe-
JeNIeHNsT B POPMBI HAXOXKACHUS TSDKEITBIX METAJUIOB B IOYBAX, HAXOMSIIMXCS MO]] BIUSIHUEM KOMOUHATA Yep-
HOI METAJUTypIHH. YCTAaHOBJIEHO, YTO UCCIIECIOBAHHBIE IIOYBbI 3arPSI3HEHBI TSOKEJIBIMU METAJJIAMU, B OCHO-
BHOM CBHHIIOM, IMHKOM U OJIOBOM C TIpeBBIIIEHHEM (POHOBBIX 3HaueHHH B 6-10 pas.

KnioueBsie cjioBa: ouBbl, MOP(O-, MUKPOMOPQOIOTHS, MOTIOTAHTHI, TSKEITBIE METAILIbI.

The results of empirical and cameral investigations of modern soils under the influence of plants of
ferrous metal industry are cleared up in the article. It is noted that soils are under the influence of technological
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activities of people. It confirmed that there are many pieces of slag, coal and glass in the micromorphological
structure of soils. We have studied distribution and forms of heavy metals content in the soils under the
influence of iron and steel plants. It is established that the investigated soils contaminated with heavy metals,
predominantly lead, zinc, and tin and excess of 6-10 times background values.

Keywords: soils, morpho-, micromorphology, pollutants, heavy metals.

AKTYyaJbHicTH Po06seMu Ta icTopis ii BuBYeHocTi. Ha chorogHimHii 1eHb 0CHOBHUM 3a0pyIHIOBa-
YeM JOBKIUJLIA B 0ararbox Mictax YKpaiHM € TeXHOT€HH1 BUKHIU HiAMPUEMCTB YOPHOI METAIYPrii, cepes sIKuX
nepure Micle 3aiMaroTh 10HM BaKKHUX MeTaliB. OCKUIBKU IPYHTH € IHIUKATOPOM 3a0pyIHEHHS HaBKOJIMII-
HBOT'O CEPEZOBUILA, TOMY BUHUKJIA TOTpeba B aHAIIi31 BMICTY MOJIIOTAHTIB Ta iX BIUIMBOBI Ha 0COOJMBOCTI
Makpo- 1 MikpoMopQoI0TidyHO1 OyZJOBM IPYHTIB. 3 METOIO OLIIHKM CTaHy 3a0pyJHEHOCTI IPYHTIB 10HAMH BaX-
KHX METAaJIiB MiJ BIUINBOM BHKH[IIB MiANPHEMCTB YOPHOI MeTainyprii Oyiau MpoBeAeHi IPyHTOBO-TeOXiMivHi
JOCHIJUKEHHS Cy4acHHUX BiAKIIAAIB TPHOX PO3pi3iB M. AsdeBcbKa (BXOANUTH Yy I SITIPKY HaHOIIbII 3a0pyHe-
HUX MICT YKpaiHH) 3 BAKOPUCTAHHIM MIKpOMOP(OIOTrigyHOro (3’ CyBaHHs TeHE3HCY 1 TUITY BiIKJIaiB) i CIIeK-
TPaJbHOTO (OLIHKM BMICTYy 10HIB BaKKUX METaJIiB) aHaNi3iB. BUBUeHHIO MUTaHb reoximii MOMIOTAHTIB, MOP-
¢o- 1 MikpoMOp(]OIOTIYHIUM OCOOIUBOCTSIM IPYHTIB 1 BIIKIIAIIB, IO MiIAAF0THCS BIUIMBOBI BUKU/IIB TPOMHC-
JIOBUX MIATPUEMCTB MPUCBSUEHUH paa poOiT [1-20].

AHani3 oTpuMaHux pe3syJbrariB. HaBenemo pesynsraru moiboBUX (MOPQOJIOTiYHUE OMUC) 1 Kame-
pasbHUX (MIKpOMOP(HOJIOTIUHMIA, MIHEPATOTIYHAN 1 CIIEKTPaJbHUN aHalli3) poOIT KOKHOI PO3YMCTKH, SIKi
3HaxoAsAThes Ha BincTani 400-600 M Big AmdeBchKoro Meranypriiinoro kom6inary. HaiGinbm Tunosi o3Ha-
K1 MiKpoOyZ10BH IPYHTIB 1 BiIK/IaiB BinoOpaxeHi Ha puc. 1.

[pyHTH TIEpUIOTO i APYroro po3piziB XapakTePU3yIOTHCA TAKMMU MOPMOIOTIYHUME O3HAKAMH K TEMHO-
cipuii kounip npodiiro, rpyAKyBara CTpyKTypa, IOCTYHOBHUI Iepexia Mixk reHeTnaHumu ropusontamu (H/Kk,
Hpk, Ph(k), P), peakis 3 10% po34rHOM COJSIHOT KHCIIOTH 1 € HAWOIBII TOIOHIMH 10 YOPHO3EMiB MaJIOTIO-
TyxHHX (0,50 M), 1110 3aJIATal0Th Ha eMOBIT IITBHUX 0e3KapOOHATHUX TOPIi/ aJIeBPOIUTUCTUX CIIAHIIIB Tajie-
OTeHOBOT0 yacy. Buacminok 3a0pyaHeHoCTi BUKHAAMU METalypriiHOro KoMOiHaTy B IpyHTaX BiACYTHi, a00
cJ1a0KO0 MPOSBIAIOTHCS Taki MOPQO- 1 MiIKpoMOP]OIIOTivuHI 03HAKH, SIK HASIBHICTH KPOTOBUH, CKJIQJIHUX MIKpPO-
arperaris, 1op Ta iH., 110 XapaKTepHi AJIsl YOpHO3eMonoAiOHuX rpyHTiB [4, 11-13].

s matepiany i3 rymycoux (H/k) ropusontis (po3pi3 1, 2) xapakTepHUM € HasiBHICTh 3HaYHOT KIBKOC-
Ti TeXHOTeHHOTO Marepiany (Big 15-20% — pozunctka Nel 10 25-35% — po3uncrka Ne2 myomi nutida). Bra-
CJIIZIOK YOro MIKpOAUISHKY HuTida i3 cKiIagHuMH Mikpoarperaramu I-1I mopsaky, po3aiieHux 3BUBUCTHMHU
MopamH, € MOOJUHOKMMH (3aByaJIbOBaHI YaCTOUKAMH LIIAKiB). TeXHOTCHHI BUKUAM MPEACTABICH] IIepeBaxk-
HO YTBOpEHHSIMH cheprdHoi ¢popMu (CKIISIHI KyIbKH), a TAKOXK YaCTOYKAMU IIJIaKiB HENPaBUIbHOT (GOpMH 1
MeTay pi3HOro po3Mipy (aJIeBPUTOBOTO i APIOHONIITYBATOr0) Ha (POHI OpraHO-TIIMHUCTOT Tu1a3mu. [{iist Bepx-
HiX TepPexiAHUX TOPU30HTIB ABOX PO3YMCTOK XapaKTepHa TAKOXK HasIBHICTB CJIiJ1iB TEXHOTCHHUX BHUKHIIB, ajle
ix Macmtabu nposBy 3HauHO MeHIIi. Y Hpk ropuzonTi po3unctku Nel TexHOreHHHMI Marepiai BUKHIIB Me-
TaJyprifHOro KOMOIHATy CHOCTEPIraeTbes y BUINISAAI OOJHMHOKUX YTBOPEHb (KYJIbKH, METATIYHI JIyCOUKN).
YacTo Ha AiSTHKAX MiX 3epHAMH TEPUICHHOTO KBapiy (po3urcTka Ne2) Bi3HAYat0THCs BKIIOYESHHS YOPHOTO
KOJIbOPY (METaJliuHi YTBOPEHHS), sIKi € TeXHOreHHIM MatepianioM. Hykni nepexinni ropuzonth (Ph(k)) o6ox
PO3YHCTOK BiJJ3HAYAIOTHCS MOOANHOKMMH BKIIIOUEHHSIMHU TEXHOTCHHOTO MaTepiainy.

Bigknagu TpeTboro po3pizy MpeAcTaBlIsiOTH COO0I0 aHTPONOIeHHI YTBOPEHHS, KOJIM BHACIIIOK isUTb-
HOCTI JroAuHU (OyAIBHULITBO JOPOTH, MPOKIAJaHHs TPYOONPOBOLY) NPUPOIHIH MEXaHIUYHO MepeMillaHui
YOPHO3EMOMOAIOHUH TPYHT, LIO 3ajsirac Ha Oe3kapOOHATHUX CIIAHISIX, IEPETBOPUBCS HA TEXHOTeHHUI. Ma-
Tepiaj rpyHTy MOpdo- MiKpoMOp(OIOTriyHO MPEACTABIISIE COOOIO MOMITHY CYMIIl MPUPOAHOTO 1 TEXHOTCHHO-
ro Matepiany. HasiBHICTh BKJIIOUEHb TEXHOTCHHOTO Matepiany (yJIaMK{ HIJIaKiB, Byrimis Ta id. — 1o 30—-40%
ioii nutida) € CBiAYSHHSM MPUPOAHOI MOPYILIEHOCTI IPYHTOBUX TOPH30HTIB.

V BifibpaHux 3pa3kax IPYHTIB 1 IMJIOBUX BUMAJiHb OyB BU3HAYCHUH BAJIOBHI BMICT Ba)KKHX METAJIiB.
Pesynbrati cekTpalpHOTO aHaiizy npexacTtasieHi B Tabmuni 1. Ha ocHOBI BamoBOro BMiCTy 10HIB BaKHX
METalliB y I'PyHTaX 1 MWIOBHX BUMAAIHHAX OyJM BCTAHOBJICHI MakCHMallbHi 3HAUCHHS 1X KOe(ili€HTIB Bif-
HOCHO (hoHOBOTO 3Ha4eHHs: Zn — 10,9; Sn — 6,6; Pb — 6,2; Cu — 3,8; Ni— 3,5; Cr — 2,5. Bci nepeniueHi ene-
MEHTH, KpiM Sn, BITHOCATHCS 10 MEPIIOTo i APyroro kiacy HeOesneku. Takox Oyiaa po3paxoBaHa TEXHOTCH-
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Puc. 1. Mikpo0OynoBa cy4acHUX I'PYHTIB i BiIkJaxiB:

- pozuucmra Ne 1: H/K: a — opraHo-TIIMHICTA TUIa3Ma Ta 9aCTOYKHU IuTaky chepuanoi ¢popmu; Hpk: 6—
TEXHOTEHHUH MaTepiai y BUIVISAII METATIYHUX TycodokK 1 KynhoK; Ph(K): 6 — TexHOTeHHUIT MaTepiar; T — KOH-
IIEHTpAIlis MIKPO- 1 IPIOHOKPUCTATIITHOTO KAJIBIIUTY Y TIOpax Ta IJIa3Mi;

- pozuucmka Ne 2: H/k: 0 — vyactouku nmaky; Hpk: e — 3epHa MiHEpambsHOTO CKEJETY (TIepeBaKHO KBap-
IIy) OTOYCHI 3aJli3UCTO-TIIMHACTOI0 PEUOBHHOIO 1 MaTepiajioM TexHoreHHoro xapakTepy; Ph(k): ¢ — mikpomi-
JISTHKH 13 PIBHOMIPHUM TIPOCOUYEHHSM IIJIa3MH OPTaHO-3aJ1I3UCTO-TIIMHACTOI0 PEYOBHHOIO T4 YACTOUKH TEX-
HOTEHHOTO Marepiany; oc — MIKPOAUISHKH IMPOCOYCHI MIKPOKPHCTAIIYHAM KaJIbITUTOM Ha (POHI TIa3MOBO-
TinaHoi MiKpoOyIoBH;

- posuucmra Ne 3: H 3 — texnorennui marepiain, H/K: u — miasma npocoyena OpraHo-IIMHUCTOR
PEYOBHHOIO Ta TeXHOTeHHMH MaTepia; Hpk: i — ymamku TexHOreHHOTO MaTepiaiy i Byriuis Ha (hOHI opraHo-
rmuaucTol asMu; Ph(k): i — mryBaTo-1tura3moBa MikpoOymoBa 1 KOHIICHTPAITis MiKpo- 1 ApiOHOKPUCTATIY-
HOTO KaJIBITUTY Y TTOPi;

(a—6 0—¢ 3—i—mik. I, ¢ oc, I —HiK. +, 30umBImeHAS 100)

HICTb psMy eJIeMeHTiB (Tabmuis 2). 3 TaOuIl BUIHO, 0 HAWO1IBIT TEXHOTEHHUMH MeTajaMHu, 110 mepely-
BalOTh TIiJ1 BIUTMBOM AJTY€BCHKOTO KOoMOiHaty, € Zn (86,1% y po3pizi Ne2), Sn (83,3% y po3pizi Ne2), Pb i Cu
(79,2% 1 79,1% y pospizax Ne 1 i Ne 2 BinmoBigno), Cr (75% y po3pisi Ne 3). Lle HaitOinbII TEXHOTEHHI Me-
TaJH B IPYHTAaX.

Ha ocHOBI cepenHix 3HaYeHb TEXHOTEHHOCTI €JIEMEHTIB Yy IpyHTaX M. AYeBCchKka MOOIHN3y KOMOIHATY
JOPHOT METATYPTii yTBOPIOIOTH psia: Pb > Zn > Sn > Cr > Cu. [ nux eneMenTiB Oyim moOynoBaHi rpadiku
X pO3IOALTY IO AOCIIKSHIM IPYHTOBUM po3pizaM (puc. 2).

[Ipu tboMy co1ix TaM’ITaTH, O KOYKHE IMTPOMHUCIIOBE MICTO Ma€ CBOIO TEXHO-TCOXIMIUHY CIIEITiai3amiro
[16]. I3 HamMX HaHWX CITIAYE, IO B M. AJTICBCHK JOMiHY€ CBHHIIEBO-IIMTHKOBE 3a0pYIHEHHS TPYHTIB.
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Tabruysa 1
BaJjioBmii BMicT Ba)KKHX MeTAJIB y IPYHTAaX i MMJIOBHX BUMATIHHAX
M. AJT4eBCbK, MI'/KI

Mn Ni Co V Cr Mo Cu Pb Zn Sn
Topuzont | I'mubuna, cm ®DoHOBI 3HAYEHHS [JIsl [PYHTIB:
322 1238 19 |8 | 2 [21]13]55]3
Po3piz Ne 1
IIunoBi BUNagiHHS: 4000 | 50 |7 100 | 200 | 4 70 [ 100 | 600 | 15
H/k 0-5 4000 | 50 |6 150 | 100 | 4 60 |80 |600 |10
5-10 4000 | 50 |5 200 | 100 | 3 60 |60 |500 |10
Hpk 10-20 1500 {40 |5 150 |60 |5 40 120 |200 |4
20-30 1000 | 60 |6 150 | 80 |10 |50 |30 [200 |6
Ph(k) 30-40 1500 |40 |5 100 |50 [20 |30 [20 200 |6
P 40-50 2000 | 50 |5 100 | 50 |8 30 [20 [200 |5
Po3pi3z Ne 2
IInnoBi BUMagiHHA: 2000 | 60 6 80 100 | 4 40 | 200 | 600 | 20
u 0-5 2000 |50 |4 200 | 100 | 2 40 160 |600 |20
TexH. 5-10 2000 |80 |5 200 | 100 | 2 40 140 |200 |8
H/k 10-20 2000 | 50 |4 100 | 80 |5 50 |20 [200 |8
20-30 3000 |80 |5 100 | 100 | 4 40 |30 |100 |5
Hipk 30-40 1500 | 100 | 6 100 | 100 | 2 50 120 [100 |5
40-50 300 | 100 |5 100 | 100 | 3 10 [20 |100 |4
Ph(k) 50-60 1000 | 100 |5 100 | 100 | 2 10 [20 100 |4
Po3pi3z Ne 3
IInaoBi BUNaTiHHA: 4000 |30 |5 60 300 |2 200 | 60 | 500 | 8
u 0-10 5000 |30 |4 100 | 200 | 3 80 |60 [200 |6
TeXH. 30-40 2500 |40 |3 100 |40 |5 60 [40 |100 |8
H/k 40-60 3000 | 50 |5 100 |50 |5 300 | 50 200 |8
Hpk 60-70 6000 |60 |5 100 |40 |6 200 | 200 | 200 | 10
Phk 70-80 1000 | 50 |5 100 | 60 |3 40 |30 |100 |5
P 80-110 2000 | 100 | 8 150 |60 [ 10 [40 [20 | 100 |5
Tabnuys 2

BincoTok TexHOTeHHOCTI Ba)KKMX MeTaJiB y IPyHTi, %o
Teputopis: Ni Co V Cr Mo Cu Pb Zn Sn
1 | Po3piz Nel H |H H | 583 |Hu 58,3 179,2 | 72,2 | 58,3
Po3pizNe2 |H |H |H |H H 79,1 | 72,2 | 86,1 | 83,3
3| Po3pizaNe3 |H |H H |75 H 58,3 1722 | 583 | u

[TpumiTka. H — HU3bKa (HEJOCTOBIPHA) TEXHOT'CHHICTh €JIEMEHTA.

I[IpoBeeHi IPyHTOBO-T€0XiMiUHI IOCIIiIKEHHS J03BOIISIOTH 3pOOMTH HACTYIHI BUCHOBKH. [ pyHTH (pO3-
grctku Ne 1, 2) 1 rpyHTOBI Biakinaan (po3uuctka Ne 3) BepTUKaIbHUX PO3PI3iB HECYTh CIIiM 3HAYHOTO TEX-
HOTEHHOTO HaBaHTaKEHHS Ha TX o, 1110 BiToOpaxkaeThes B iX MOpdo- i MIKpoMOp(OJIOTIYHUX O3HAKAX.
MikpomopdonorivHO 1ie MATBEPAKYETHCS HASIBHICTIO 3HAYHOT KITBKOCTI BUIUMHUX ITiJ] MiKPOCKOIIOM 4acTO-
YOK IIUIAKY, ByTiLIS, CKJIA Ta iH. IpyHTH i BifIK/Iaau, 0 3HAXOAMTHCS I1iJl BIUIMBOM BHKHU/iB METAIYPriiHOrO
KOMOiHaTy, 3a0py/HCHI B OCHOBHOMY TaKUMH 10HAMH BaKKHX METAJIIB SIK CBUHEIb, [IMHK, OJIOBO Ta IHITUMHU
MOJIIOTAHTAMK B PE3YJIbTaTi aepOTEXHOTCHHOTO BUIIAJAIHHS METAJIB 3 Ta30MMIOBUMHU BUNAMIHHIMH (Zn —
600, Pb — 200, Sn — 20 ). MakcumasibHi 3Ha4eHHS KOe(Dilli€eHTIB KOHIICHTPAIIil 10HIB BaKKUX METAJIIB BiTHOC-
HO (DOHOBOTO BMICTY B IPYHTaX 1 BiJIKJIaJax cTaHOBUTH it Zn — 10,9; Sn — 6,6; Pb— 6,2; Cu—3,8; Ni—3,5;
Cr — 2,5mr/kr 1 mepeBuinytoth GoHoBi B 6—10 pas. Bci mepeniueHi exeMeHTH, KpiM Sn, BIIHOCSTHCS JI0 Tep-
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Po3mois1 TeXHOreHHHX BAXKKHX MeTaJliB 1no po3pizy Nel

I'mubuna, cM

Basoeuii BMicT BaXKKOT0 MeTasy, MI/Kr

Po3noaisi TeXHOreHHUX MeTaJIiB 110 po3pizy Ne2

—Pb
—Zn

I'mibuna, cMm

—Cr
—_—Cul

BasioBuii BMICT BaKKOro MeTasty, MIr/kKr

Po3nojisi TeXHOreHHUX MeTATIB 1o po3pizy Ne3

—Pb
—_—Zn

Sn
L
e

BaJioBHii BMICT BasKKOT0o METaly, MI/KI

Puc. 2. Po3noaist TeXHOreHHUX Ba:KKUX MeTaJiB o po3pizax Ne 1-3 rpynriB mia Bniiusom AMK
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1IO0TO 1 ApYyTroro kiacy HeOe3neku. TeXHOreHHICTh BaXKKUX METalliB Y IPYHTaXx, 110 BU3HaYanacst npoQiisHIM
METOZIOM, JTOCsiTae BUCOKOTO piBHs: Zn (86,1%), Sn (83,3%), Pb i Cu (79,2% i 79,1%), Cr (75%). 3a cepen-
HIMU 3HAYCHHSIMH TEXHOTCHHOCTI €JIEMEHTIB y IpyHTaX MOXKHA c)OpPMYBaTH iX HaCTymHwuiA psin Pb > Zn > Sn
> Cr > Cu, 110 CBiJYUTH PO JJOMIHYBaHHS CBUHIICBO-IIMHKOBOTO 3a0pyHCHHS BiJIKJIaliB.
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