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9KOJOTO-TEOXUMHNYECKUE OCOBEHHOCTU
TEXHOT'EHHO 3AT'PA3HEHHBIX ITIOYB

U.B. Kypaesa

Hnemumym eeoxumuu, munepanoeuu u pydooopazosanus um. H.I1. Cemenenko HAH Yipaunot
03680, npocn. axad. llasnraduna, 34, Kuee 143, Yxpauna

Ha ocHoBe M3y4yeHHUsI JUTEPATypPHBIX MCTOYHMKOB M COOCTBEHHBIX 3KCIEPUMEHTAIbHBIX MaTepUaIOB MCCIEN0BaH
MUHEPaJIbHBIN COCTaB, (HPU3NKO-XMMUYECKUE CBOMCTBA MouB. OmpeneseHo coiepKaHue BaJOBbIX M MOABMXHBIX (GOpM
TSDKEJIBIX METAJJIOB B TEXHOTEHHO 3arpsI3HEHHBIX ITOYBAX, YCTAHOBICHBI MX (OPMbI HaXoXAeHMsI. M3ydeHbl 0COOEHHOCTH
(bn3MKO-XMMMUYECKOI MUTpALIMK B CUCTEME MTOUBA-pacTBOP, MOKa3aTeIu MOTEHLIMAIbHOM OydepHoil criocoOHocTH. DTa
MHGOpMAIIMS TO3BOJISIET OCYIIECTBIATh OOBEKTUBHYIO OLIEHKY 3KOJOTO-T€OXMMUYECKOTO COCTOSIHHS TEXHOTEHHO

3arpsA3HCHHBIX ITOYB.

Karouesvie crosa: TsKenble MeTalbl, MOYBa, ()OPMbl HAXOXIEHHUsI, MOABMXKHBIE (DOPMBI, MOTEHLIMAIbHAsI OyhepHas

CIOCOOHOCTb.

VKkpanHa OTHOCHTCSI K CTpaHaM C CHJIbHEHIIei
TeXHOTeHHOI1 Harpy3koii. HeraTuBHoe AeiiCTBUE TEXHO-
TeHe3a, ero BIMSHIE Ha 3M0POBbe HACENEHNS, TPEOYIOT
WCCIIEIOBAHNMS 3aIIUTHBIX CBOICTB ITOYB K 3arpsi3He-
HUIO MX TOKCUYHBIMU 3neMeHTamMu. Ha skomormyeckoe
COCTOSIHME TIOYB OKA3bIBAET BIMSHIE MHOXECTBO (Dak-
TOPOB IPUPOTHOTO 1 TEXHOTEHHOTO Xapakrepa [2, 4].

B Hacrosiee BpeMst IIpy OIIEHKE 3KOJIOTHYE-
CKOTO COCTOSIHMS TI0YB 0Cc000€ 3HAueHHe Ipruoodpe-
TalOT HapSIIy C BAJOBBIM COIEPXAHMEM XUMHMIECKUX
3NIEMEHTOB, COIEpXKAaHME MX IIOOBIDKHBEIX (PopM, a
TakXe IMOoKa3aTean (PU3NKO-XMMHUYECKUX CBOMCTB
MI0YB, KOTOPBIC BIMSIOT HAa COPOLMIO M MHIPALIUIO
TOKCHYHBIX COSTWHEHMI TSXenbIX MeTammoB (TM),
uX ToTeHInaIpHo! OydepHoii criocooHoctr (I1BC),
(hopMBI MUTpALIY B IOYBEHHBIX pacTBOpax [4].

Ieabto 3T0ii pabOTHI OBLIO OMpPEAENEHUE IKO-
JIOTO-TeOXMMUYECKHX TOoKa3aTeNell OLIEHKM TeXHO-
TE€HHO 3arpsI3HEHHBIX TTOYB.

O0beKTbI HCCIENOBAHUA: TIOUBEHHBIEC OTIIOXKE-
HUS MPUPOJHBIX M TEXHOT€HHBIX JaHIIIA(TOB
VKpanHbl, HAXOISIINECS MOA BIMSHUEM IIPETIPHS-
TAA YEpPHOM, IBETHOM METAJUTyPIUM, XUMHUIECKOMN
TPOMBIIIJIEHHOCTH.

Meronsl ucciaenosannsa. OTOOp ¥ IOATOTOBKA
MOYB K MCCIENOBAHUSM MPOBOAMIACH 10 CTaHAAPT-
HbIM MeToauKaM. [IpeacTaBieHHbIe B JAHHOM CTaThe
AQHAJIMTUYECKMIT MaTepual MOJyYyeH MpU TMOMOLIU
COBPEMEHHBIX (PU3UUECKUX U XMMHUYECKUX METONOB
aHaJM3a: SMUCCUMOHHOTO CHEKTpaJbHOro (B pa3iny-
HBIX €ro MoIM(UKalusIx), aTOMHON abcopOLUH,
MOTEHIIMOMETpUUYECKoro 1 Apyrux. OmpeneneHue
BAJIOBBIX M TOABWXHBIX (popM TM mpoBoauau B
MHcTuTyTe reoXuMun, MUHEPaJIOTUy U pyaooopaso-
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Baums uM. H.I1. Cemenenko HAH VYxpamnsr. Ort-
IeJbHBIE OIpeneIeH s MOABKHBIX (POPM MUKPOIIIE-
MeHTOB Tipom3Boawan Ha mpubope M 3030 (dupma
“Ilepxkua-BmeMep”, CIIA) u M 1800 (dupma “Xu-
Taun”, SIToHus ). AHaJIN3 BOTHBIX BHITSIKEK W OTIpe/ie-
JIeHUsT PU3UKO-XUMUIECKUX CBOMCTB II0YB BBIITOJTHS -
JIM COMJIaCHO OOLIEPUHSTBIM MeToarKaM [1].
®opmbl HaxoxaeHnss TM, CBSI3aHHBIX C pa3-
HBIMU (paKIUSIMM TI0YB, OIIPEAC/ISUIN ¢ IPUMEHEHH-
€M METOIVK TIOCNIeOBATEIEHOM SKCTpaKuuy |7, 12].

PesyasTatsl uccaenoBanmii. Banosoe comepxa-
Hue TM B 1oYBax M UX MOABMKHBIX COEIUHEHUI TTPU
OLIEHKE 3KOJIOT0-TeOXUMHUYECKOTO COCTOSIHUSI OTMeE-
yaeTcs B paboTax BeAYIINX CIICLMANUCTOB |2, 4, 6, 8,
9, 11], B KOTOpBIX paccMaTPUBAETCS POJIb MOABMKHBIX
coequHeHnit TM 1 MexaHU3M KX Mepexoa B Compe-
JIEbHBIE CPETIbI.

B T1abs1. 1 nmpuBeneHbl JaHHBIE O BaJIOBOM CO-
nepxanuu TM u ux nopskHbix dopm ([1D) B yep-
HO3eMax TMPUPOAHBIX W TEXHOTEHHBIX JaHAMadTax,
3arpsi3HEHHBIX BHIOpOCAaMK METa/LTYPrUYeCKOro KOM-
OvHaTta T. AJYEBCK, a TaKXe MPEANPUATHIA XuMude-
CKOi TIPOMBIIIIEHHOCTH T. [OpJioBKa.

BanoBoe comepxanue TM B TexHOTeHHO 3a-
TPSI3HEHHBIX MTOYBAX MPEBbILIAET (DOHOBBIE B NECATKU
pa3. OcHoBHas mpoast TM HakarauBaeTcsl B BEPXHEM
rymycoBoM cjioe (0—10 cM) TeXHOTeHHO 3arpsi3HeH-
HBIX TOYB, BHM3 IO pa3pe3y BaloOBOE COMEpKaHUE
METaJIJIOB YMEHBIIIAETCS.

[1® npencraBneHbl CyMMOI BOIOPACTBOPUMBIX
coequHeHuit TM, a Takke 0OMEHHBIMU U JIeTKOpac-
TBOPUMBIMU. K OCHOBHBIM (paKkTOpamM, KOTOPHIE OIpe-
nensior comepxkanue [1® XUMUUECKHX 3JIEMEHTOB,
OTHOCATCSl (PM3MKO-XMMUIECKKE CBOMCTBA MOYB. [I71s
BBISIBIIEHUS 3aBUcHMOCTH conepxanust [1® TM Hamu
[4] OBLIM MOJTyYeHBI SMIUPUYECKHE MOJAEIM pPerpec-
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CHOHHOTO TUIIA. YCTaHOBJIEHO, YTO ISl (POHOBBIX MTOYB
(4epHO3eMbI OOBIKHOBEHHEIE) conepxanue [1M nuHka
U HUKes 3aBUCUT OT pH MouBeHHOro pacTBopa U
KOJIMYeCTBa IJIMHUCTOM cocTapistomieii. Ha comepxa-
Hue 1M KobanbpTa OCHOBHOE BIMSHHME OKAa3bIBACT Op-
raHUYeCKoe BellecTBO U pH BOTHOM BBITSIKKH, a TAKXKe
BaJIoBoE ero copepxanue B moyse. [1D mMenau 3aBucar
OT cofiepKaHUS OpraHN4YecKoro BeiecTsa, pH BoaHoI
BBITSDXKKHU, COAEP:KaHUSI IJIMHUCTOM cocTapisionieil. B
TEXHOTEHHO 3arpsi3HEHHBIX MOYBAX, KaK OTMEYaeTcs

Tab6nuiia 1. BanoBoe copepkaHue TSKeIbIX METALIOB U HX
NOJBIKHBIX ()OPM B TEXHOTEHHO 3arpsI3HEHHBIX MOYBAX, MI/KI
Zn | Cu | Co | Ni | Pb | Cr
YepHas u iBeTHas MeTajuTyprust (T. AT4EBCK)

1200 (800)|230 (140)[300 (250){350 (120){700 (300)(260 (180)
80 (2,8) | 45(4,5) |18 (0,9) | 80 (4,0) | 20 (0,2) | 140 (0,2)
Xumuueckasi IPOMBIIIIIEHHOCTS (T. TopyioBKa)

800 (100) | 120 (30) {200 (80) | 200 (20) | 400 (80) | 200 (20)
75(4,2) |50 (2,6) {20 (1,2)| 75(3,0) | 30 (2,5) [100 (8,2)

[Mpumeuanue: B yncnuTene 3arpsi3HEHHAs MOYBA, B 3HAMEHA-
TeJie — YCJIOBHO YUCTasl, B CKOOKAaX — MOABUXHbIE (POPMBIL.

Tabnuua 2. Pacnpenenenue TSkKeIbIX METAIIOB B NIMHUACTOM
(pakuum TeXHOreHHO 3arpsi3HeHHbIX YepHo3eMoB JloHenkoro
peruona [4], n — KOJIMYECTBO MPOO

®pakuust, |BajgoBoe co-
TTouBa DeMeHT <0,001 MM JepKaHue,
MT/KT % MI/KT
YepHozem (261311(' Cu 180 22,36 805
HOBCHHDII Ha Zn 145 | 1442 1005
SITIOBUU Tecya-
HUCTBIX cranies | O 20 | 22,98 87
(n=30) Ni 35 | 36,08 97
Yeprosemo6mk-| Cu | 225 | 21,84 1030
HOBEHHBII MaJIO- Zn 230 19,87 1157
TYMYCHBII Ha Co 30 20,27 148
necce (n = 26) Ni 40 |[35.71 112

MHOTHMMU McclenoBatensaMu [2, 8, 9] ocHoBHas ponb B
MpoyHoM yaepxuBaHu TM OTBOAMTCS] OpraHUYECKO-
MY BEIIECTBY YEPHO3EMOB, a TakXe HECUJIMKATHBIM U
CWJIMKAaTHBIM MUHEpaJaM U KapOoHaTaM.
Conepxanue I1® XUMUYECKUX 3JIEMEHTOB B
TEXHOTeHHO 3arpsI3HEHHBIX ITOYBAX YBEIMYMBAETCS 110
CpaBHEHUIO ¢ (DOHOBBIMU MOYBaMM. B mcciemyeMbix
yepHo3zeMax conepxanue [1® muHKa Bo3pacraert
moutu B 300 pa3, meau — B 30 pa3, kobansra — B 300,
csuHIa — 150, xpoma — 18 pa3. Comepxanue [1® TM
B TEXHOT€HHO 3arpsi3HEHHBIX MOYBaX IMOJ BIUSHUEM
XUMUUYECKON MPOMBIIIIEHHOCTH 3HAYMTENILHO MEHb-
e, 4yeM B IOYBaX, HAXOASIIMXCS TOA BIUSHUEM
TIPENNIPUATHAA YEPHOU U LBETHOM METAJUTYPTUU.
MuHepalbHbIi COCTaB MOYB U €I0 U3MEHEHMUS
TTOJT BO3IECTBMEM TEXHOTeHE3a UTPaeT BaXKHYIO POJib B
MPaKTUYECKOM MCIONb30BaHUM TIOYB, a TaKXke IpU
pa3paboTKe MeToIoB MX peabunuranuu. [TouBsl moa-
BepXEHBI BO3AEHCTBUIO MPUPOAHBIX U TEXHOTEHHBIX
(baKTOPOB: TPOIIECCOB pa3pyLIEHUs, TepeHoca MUHE-
paJIoB MO MPOdUITIO, MPOSIBJIEHUS OTTMHUBAHUS, TIOTE-
pU ¥ HOBOOOPa30BaHWs CMEKTUTA, WIIUTU3ALUU U
JPYTUX, TIPUBOISIIMX K U3MEHEHUIO (PU3NKO-XUMUYE-
CKUX CBOWMCTB IMOYB. DTO 0OCTOSITEILCTBO CKA3bIBACTCS
1 Ha 3aKOHOMEPHOCTSIX pacnpeneieHuss TM B moyse.
Hawmu uccnenosaHo pacnpeaenenue TM B riu-
HUCTOH (hpaKLMK TEXHOTEHHO 3arpsI3HEHHBIX YEPHO-
3eMOB YKpauHbI, 4TO TIPEACTaBIEHO B TaOI. 2.
IluHucThIe Ppakuny OTIMYAIOTCS 3HAUUTEb-
HOI1 BapnaOeNTbHOCTBIO XMMUYECKOTo cocTaBa. OObIu-
HO OHU MOJMMUHEPAILHBI X COAEPKAT, TOMUMO TJIH-
HUCTBIX MUHEPAJOB, KBAapl, HECUJIMKATHBIE (hOPMBI
KeJie3a, allOMUHUI U Apyrue KOMIIOHEHTHI [4].
B MuHepanabHOM COCTaBe IJIMHUCTBIX (hpakIuii
HCCNEMYEeMbIX TIOYB TPe0OIanaeT KaoJMHUT, MOHTMO-
PUJIIOHUT, XJIOpUT, Tuapociona. B rmHucroi dpak-

Ta6muua 3. @pakuuoHHblid cocTaB coenuHennii TM B 00bIKHOBEHHOM YepHO3eMe, 3arpA3HEHHOi W He3arps3HeHHO
TePPUTOPUM N0 BJIHSHHAEM NpPeINPUATHIA YepHOit MeTaLTyprum (r. AJTYeBCK)

DpakIIMOHHEBIN cocTaB, %
Merann | BanoBoe conepxaHue, MI/Kr 1 2 | 3 | 4 | 5
He3arpsi3HeHHas rmouna (n = 52)
Zn 80 2,70 15,20 23.70 17,20 41,20
Cu 70 0,85 12,30 8,21 0,95 87,54
Co 20 3,70 2,47 40,50 25,80 27,70
Ni 63 7,20 20,30 8,70 15,70 48,10
3arpsi3HeHHas mouBa (n = 48)
Zn 1200 10,20 42,30 7,20 8,90 31,40
Cu 1800 5,20 52,30 3,20 8,30 32,00
Co 150 2,30 20,30 4,20 17,20 56,00
Ni 120 0,80 2,30 3,0 41,50 52,40

[Mpumeyanue: ¢ppakiuu 1 — BogopacTBopumMasi, 2 — 0OMEHHas 1 JIETKOPacTBOpMMAs, 3 — CBA3aHHAs ¢ TUAPOKCHIAMU Xejle3a U
MapraHiia 4 — cB3aHHasi C OPraHMYECKUM BEIIECTBOM M HEKOTOPHIMU CYJIb(GUIAMH, 5 — OCTAaTOYHAS; # — KOJMUYECTBO MPO0.
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MK 0OHAPYKEHO OPraHMYECKOE BEIIECTBO, HAXOsIIIE-
€cs B BUIIC OpraHOMUHEPAIbHBIX KOMILIEKCOB, B OCHOB-
HOM B BEpXHUX TOPM30HTAX TIOUBEHHOTO pa3pe3a.

3arps3HeHHOCTh MouB TM ompexmensieTcss He
CTOJIbKO BaJIOBBIMM COAEPXKAHMEM, CKOJBKO XMMUYE-
cKUMM (hopMaMU, CBSI3AHHBIMHU C APYTUMU (PpaKIvis-
MU TI0YB, B KOTOPBIX OHYM BKJIIOYAIOTCS B OMOTEHHBII
O0MEH XMMHUYECKUX 3MeMeHTOB. [loaToMy maHHBIE
TOJBKO O BaJOBOM CcOAepXaHMM B mouBax TM
SIBJISTIOTCS MATOMH(MOPMATUBHBIMU [2].

Ta6nuna 4. CoaepxKaHue MUTPAMOHHBIX (OPM XUMHYECKHX
3JIEMEHTOB B IOYBEHHBIX PACTBOPAX HE3arps3HEHHbIX
1 3arps3HEHHbIX M0YB, % (T. AJTYeBCK)

Murpauuonnast | HesarpsisHenHast | 3arpsi3HeHHast
dopma moyBa moyBa
Ni?* 1,6 59,1
NidK 79,6 33,5
Ni(OH)®K- 17,1 1,4
NiOH* — 1,9
NiCO3 1,3 2,1
NiHCO3" - -
NiSOy4 - 1,4
Co** 58,4 80,4
CoHCO3" 15,1 4.4
CoSOy4 10,2 14,9
Co®K 15,6 —
CoCO3 - —
Cu?* 1,4 57,9
CuOH* 3,4 29,3
Cu(OH), 2,7 4,6
CU.Q(OH)22+ - 2,9
CuCO3 - 1,5
CuHCO3" - 1,5
Cu(OH),®K*> 41,7 -
Cul'K 43,9 -
Zn** 53,6 95,5
ZnHCO3* 1,6 -
ZnCO; 1,2 —
Zn®K 41,4 -
ZnSOy 1,4 2,7

[pumeuanue: Tupe — MUTpaoHHast (popma He OOHapyX)eHa.

Ta6auiia 5. OU3NKO-XMMHYECKAS XaPAKTEPUCTHKA YePHO3EMOB

Omnpenenenue ¢opM coeauHeHnit TM — 310
CJIOXXHAs aHATUTUYeCKas 3a1a4a. YCTaHOBJIEHBI OCHO-
BHBIE MOYBeHHbIE hpakuuiu [3, 12], comepxanivie TM.
B 3aBuCHMOCTH OT KOHKPETHHIX TaHAA(QTHO-TeOXH-
MUUECKHX YCIOBUM MCCIIeAyeMBIX TEPPUTOPUIA, Kade-
CTBEHHBINI M KOJMYECTBEHHBIN COCTaB IMOYBEHHBIX
(dpakuuit MOXET MEHSTHCS, COOTBETCTBEHHO, M3Me-
HSIIOTCS M 3aKOHOMEPHOCTH pacrpeeeHus 3eMeH-
TOB B TIOYBAX.

B moyBoBemeHMM IIMPOKO pacIpoOCTpaHeH
aHanM3 coequHeHN TM, KOTOpHIi MPOBOIUTCS Me-
TOIOM 3KCTPAaKIMOHHOTO (ppakimoHupoBaHus [12],
T. €. OCYIIECTBJIsIeTCs pasaeneHue coequHeHnit TM Ha
HETPOYHO CBSI3aHHEIE C TIOYBOM (CIIOCOOHBIE K MUT-
palMM) ¥ IIPOYHO CBSI3aHHBIC (HaXomsIouecs B
pe3epBHOi (popme). K HEMPOUYHO CBSA3aHHBIM COEAU-
HeHussM TM oTHOCSITCST BOOOPacTBOPUMBIE, OOMEH-
HbIe, KOMIUIEKCHBIE, CITeIM(pUUECK COpOMpOBaH-
Hble. [l TOJydeHWs] CBeNeHUN O CcolepXaHUU
METaJIIOB, TIPOYHO CBSA3aHHBIX C IMOYBEHHBIMU KOM-
MTOHEHTAMM, MX ITEPEBOIAT B PACTBOP BMECTE C HOCH-
TeJIMK (OPraHWYeCKMMM BeIleCTBaMK, HECHIIMKAT-
HBIMU COSOVHEHUSAMM Xejie3a, allOMMHUS, MapraH-
na). ConmepaHue 3J€MEHTOB, YAECPKUBAEMbIX CHJIH-
KaTHBIMA MMHEpaJlaMd, XapaKTepu3yeT COCTaB OCTa-
TOYHOM (ppakimu. [pymmsl coeTMHEHN METAJIOB B
MTOYBaX 110 IPOYHOCTH CBSI3U C TTOYBEHHBIMH KOMIIO-
HEHTaMU U3Yy4eHbl HEIOCTaTOYHO [2].

Heo0OxomuMo oTMeTHTD, YTO cXeMbl (HPaKIINO-
HUPOBaHMS, pa3pabOTaHHBIE OTEYECTBEHHBIMU W
3apy0OeKHBIMY YYEHBIMU, HE CTaHIapTU3MPOBAHBI.
Uccnenosatenu ucnonb3yloT UX B 3aBUCUMOCTU OT
(PUBNKO-XUMUYECKUX XapaKTEPUCTUK IOYB. MBbI
MCTIONB30BAI METOABl (hpaKIMOHUPOBAHMS, U3JI0-
>KeHHbIe B pabote [11].

[IpoBeneHHBIE HAMM OITBITHO-METOIUYECKUE
HCCNIeIOBaHMS Ha TpUMEpe CHIIbHO3arpsI3HEHHBIX
YepHO3eMOB MpecTaBieHbl B Tada. 3. Kak otMeyeHo
BhILIE, ob1Iee coaepxkaHre TM B TEXHOTEHHO 3arpsi3-
HEHHBIX ITOYBaX B BepPXHEH YacTH I'yMyCHMPOBAaHHOTO
CJI0Sl Pe3KO TOBBIIIACTCS, 3HAUMTEIbHASA YacThb 3Je-
MEHTOB IIPY 3TOM OKa3bIBaeTCS B IIOABIKHOM COCTOSI-
Huu. HanboJjee mpoyHo B TeXHOTEHHO 3arps3HEHHOM

O6pasert pH CO,, | Cobur, | O6mMeHHbIe KaTHOHBI, Mr-ekB/100 1 [[paHynoMeTpryecKmii coCTap
BOAHBI1 | coneBoit | % % Ca Mg K Na >0,01 <0,01
YepHozem
(boHoBoI 6,2 6,0 0,7 5,16 28,0 5,2 0,4 0,15 60,2 39,8
TEPPUTOPUN
YepHozem
TEXHOT€HHO- 5,9 5,2 1,2 5,9 10,2 3,2 0,9 0,1 60,0 40,0
3arpsi3HEHHBINA
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Ta6nuna 6. IToreHunanbHas OydepHas CIOCOOHOCTD NMOYB
K 3arpssHenuio TM nop BAMAHHEM NPeNPUATHIA
YepHoii MeTaLTypruu (I. AT4eBCK)

IToxkazatens [1BC | ®oHOBast mouBa | 3arpsi3HeHHas MMOYBa

Cu 23,5 32
Zn 13,5 1,9
Pb 30,0 2,5

MOoYBE YAEpXKMBaeTCs HUKENb M KOOaabT OpraHuye-
CKOM COCTaBJISAIONICH.

Konuentpauus TM B MOYBEHHBIX pacTBOpax
OIpee/IsIeTCs XapaKTepOM B3aMMOJIEHCTBHS ¢ pacTH-
TeIbHON OMOTOM, amcopOIMOHHON TOBEPXHOCTHIO
TBEpHO# (ha3bl MMOYB, TPYAHOPACTBOPUMBIMU COEIH-
HEHUSIMU, aHTPOIIOTeHHBIMHU, KITUMAaTUIECKUMM (haK-
TOpaMM, (PU3UKO-XMMUYECKMMU CBOMCTBAMU IIOYB,
MUKpOOpraHu3MaMu U T. 1. B HacTosIee BpeMsl mpak-
TUYECKN HeT MH(pOpMalUU O cocTaBe U (popmax
XMMUYECKUX 3JIEMEHTOB B IOYBEHHBIX pPacTBOpaXx.
[IpoBeneHHBIE HAMU UCCIIEA0BAHUS C UCIIOIb30BaHU-
eM MH(pOpPMaluu O TePMOAMHAMHUYECKUX HaHHBIX
KOMILIEKCHBIX COEIMHEHUI METaJUIOB C OpraHuye-
CKUMM Y HEOPraHWYEeCKUMU JTUTaHAaMM TI0 TIporpaM-
Me MINTEQA2 [4] mo3BoJIMIM MPOM3BECTH pacyeT
dopm murpanuu TM TexXHOTeHHO 3arps3HEHHBIX
IIOYB UCCIIEMYEMbIX TEPPUTOPUI YKpauHBI.

Hanpumep, B ImOYBEHHBIX pacTBOpax 3arpsis-
HEHHBIX TI0YB I. AlTYeBCK cogepxaHue Pb?" usmenser-
ca ot 25,3 1o 32,4 %. IloBbllieHHOE ConepXXaHKe
METaJIIOB B TOYBEHHBIX PACTBOPaX U3MEHSIET KapTUHY
pacripefieieHus] X MUTpallMOHHBIX GopM (Tabi. 4).
YcraHoBNEHO, YTO MpU yBEIMYEHUU KOHLEHTpAIMU
METaJUIOB B TIOYBEHHBIX PAacTBOpax IpeodnanaloT UX
CBOOOIHBIC KATUOHHBIE (DOPMBI MUTPAITIH.

BaxHblii mokaszateb MOABMXKHOCTH XUMHUYE-
cKuX 27eMeHTOB B nouBax — [1BC mouB k 3arpsi3He-
HUIO 110 OTHOLIEHUIO K KOHKPETHOMY XUMUYECKOMY
anemeHty [10]. TIBC xapakrepusyeT cIocoOHOCTh
MOYBHI TIPY M3MEHEHMM BHEIIHUX YCJIOBUI TOmIIep-
’KMBaTb B TIOYBEHHOM PacTBOpPE OINpPEeAEICHHBIH Ypo-
BeHb KOHIIEHTPALIMK 3/IeMEHTA IIPU TIOCTYIJIEHUH €T0
B pactenusi. Iloua, TIBC kortopoil cHMXeHA WU
IIOJTHOCTBIO MCYepIIaHa B CBSI3U C IOMAJaHMEM B Hee
0O0JIBIIMX 103 BPEIHBIX XMMUYECKUX BEIIECTB, HalO0I-
'O WJIM HaBCEeIIa OCTAaeTCsl 3arpsI3HEHHOM.

CrnmcoK JuTepaTypbl

Hamu uccnemoBaHbl 0COOEHHOCTH COpPOLIMU
TM (Cu, Zn, Co, Ni) OCHOBHBIMM TUIIAMU IOYB
YKpanHbL: YepHO3eMaMH, KallITAHOBO-COJIOHIIEBATHI-
MU TI0YBAMU, CBETIIO-CEPHIMHU OIOA30JICHHBIMU, JIep-
HOBO-CPEIHENOA30UCTHIMU [4].

B xauecTBe MHTETpaNbHOM XapaKTepUCTUKU
ITBC nouBbI BEIOpaHbI KpUBbIE COPOIIMM, OMTUCHIBAIO-
1I1e pacrpefeieHrue 3JeMEHTOB MEXIY TBEPIbIMU
(azaMy TIOUBHI 1 TIOYBEHHBIM pacTBopoM. Ha xapak-
Tep KPUBBIX BIMSIOT IPOLECCHI, IPOUCXOISIINNE B
MTOYBEHHOM pacTBOpe (KOMILIEKCOOOpa30BaHueE,
0cagKooOpa3oBaHUE U Jp.) U Ha MOBEPXHOCTU TOY-
BEHHBIX YacTull (crenuduyeckas U Hecrneuuduye-
cKasl afacopOuMs, oOpa3oBaHKe TUICHOK, U3MEHEHUE
CBOMCTB IIOBEPXHOCTM B pe3yJbTaTe aacopOLMUd U
T. A.). IIBC nous K 3arpsizHeHuto TM omnpeaensiu mno
METOIMKeE, MPUBEAEHHOI B padote [ 5].

YcTaHOBIEHO, UTO B TIOUBAX TeXHOTEHHO 3arpsi3-
HEHHBIX TeppuTOpuii (Tab. 5) kommuecto Cu, Zn, Co,
Ni u Pb B nogsrxHo# hopMe (BogopacTBOpuMast, JieT-
KOOOMEHHBIX MOHOB, PacTBOPMMBIX B CJTa0OKMCIION
cpene CoeqMHEHUI) yBeIMUMBAETCS IO CPAaBHEHUIO C
(hOHOBBIMU TEPPUTOPUSIMU, OTHOBPEMEHHO YMEHBIIIA-
ercs ux [1BC K 3arpasuenuio TM (1a6i. 6).

3aknouende. B TexHOreHHO 3arps3HEHHBIX
IT0YBaX MOBBILIAETCS COAEPKAHNE METAIIOB, HAXOM-
LIUXCS B BOAOPACTBOPMMOIA, OOMEHHOI U JierKopac-
TBOpUMOi1 (opmax. [lomBKHBIE (HOPMBI METAIOB
OIPENE/ISIOT X MUTPALIMOHHYIO CIIOCOOHOCTh B TPO-
(UIecKol IIemM I0YBa — pacTeHUE — XKMBOTHOE —
YeI0BeK, KOTOpas B 3HAYUTEIbHON CTEIICHN 3aBUCHUT
OT (PU3UKO-XMMUIECKUX CBOICTB MOYB.

B 1m0oYBeHHBIX pacTBOpax TEXHOTCHHO 3arpsi3-
HEHHBIX II0YB IPe00IagaloT KaTUOHHBIE (DOPMBI MUT-
pauuu TM.

I[IBC mnouB, HaxomAmIuxcs ION BIUSHUEM
MPEANPUATUN YEPHON METaJUTyprul 3HAYUTEIbHO
YMEHBIIIAETCSI 110 CPAaBHEHUIO TI0YBaMHU (POHOBBIX TEP-
PUTOPUIA.

IlaHHbBIE HMCCEAOBAHUS HEOOXOOMMBI ISt
peIIeHNSI TEOPETUIECKUX BOIIPOCOB (DU3UKO-XMMUYIE-
ckux ycaoBuil Murpanun TM B TOBEpXHOCTHBIX OTJIO-
KEHUSX, IJIS pelIeHUs IPaKTUIECKUX 3a1ay IIOMCKO-
BOM Y 3KOJIOTMYECKOM TEOXUMUM.
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Kuraieva 1.V. Ecological and geochemical features of technogenic pollution of the soils. Mineral composition and physico-
chemical properties of soil were investigated by studying the literature and our own experimental materials. Also were identi-
fied content of total and mobile forms of heavy metals in contaminated soils and established their forms of finding.
Peculiarities of migration in the soil-solution and indicators of potential buffering capacity were studied. This information
allows to perform an objective assessment of the ecological and geochemical condition of technologically contaminated soils.
Key words: heavy metals, soil, forms of finding, mobile forms, potential buffering capacity.

Kypaesa 1.B. Exosioro-reoximMiyni 0co0JMBOCTI TeXHOTeHHO 3a0pyaHeHnx IpyHTiB. Ha OCHOBI mOCTimXeHHS JiTepaTypHUX
JKepesl Ta BJIaCHUX €KCIepUMEHTaJbHUX MaTepialiB BCTAHOBJIEHO MiHepaJbHUI CKial, (hi3MKO-XiMiuHi BJACTMBOCTI
IPYHTIB, BU3HAYCHO BMICT BaJIOBKX i pyXOMHUX (GOPM BaXKKMX METAJIiB Y TEXHOT€HHO 3a0pyIHEHMX I'PYHTaX, BCTAHOBJIEHO
(opmu ix 3HaxomKeHHs. JlocimkeHo 0coOauBOCTI (Pi3MKO-XiMiuyHOI Mirpalii y cUCTeMi I'PyHT—pPO34YMH, MOKa3HUKU
noteHuiiHoi OydepHoi 3maTHocTi. Llga iHdopmauis m03BojisSie BUKOHYBaTHM 00’€KTHBHE OIiHIOBaHHS €KOJOIO-
reoXiMiuHOro CTaHy TeXHOT€HHO 3a0pyAHEHUX IPYHTIB.
Knrouosi crosa: BaxkKi MeTau, IpyHTH, (pOPMU 3HAXOIXKEHHS, pyXoMi (hopMHU, MOTeHIIiiiHa OydepHa 31aTHICTb.
HocTtymana 20.07.2014.
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