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AHHOTauuA

Z[aHa 06n1a${ XapaKTCpuCTUKa MOPOAHBIX OTBAJIOB T. I[OHGIIK&. BI)I,HGJ'ICHLI YCThIPpE 30HBbI
HpeO6paSOBaHI/I$I I/ICXOHHOﬁ nmopoJabl B HOponHecce TOpEHUsI U PAaCCMOTPCHbBI TI'€COXUMHYCCKUC
0COOEHHOCTH KaXKIIOW W3 HUX. PaccMOTpeHB! (DaKTOpHI HETAaTWBHOTO BIMSHHS HMOPOIHBIX OTBAJIIOB Ha
OKPY>KarOLIYI0 IIPUPOJHYIO CPENY, 4 UMEHHO — NOCTYIUIEHUE TOKCHUYHBIX 3JIEMEHTOB B ITIOYBO-TPYHTHI U
IIOA3€MHBIC BOJHI, HapOI‘aSOBBIe BBIACJIICHUS, BKIIFOYAIOIIIHUE B 06651 JICTY‘II/IG COCANMHCHHUA TOKCHUYHBIX
JJIEMEHTOB, HapyllieHHe (WIbTPALMOHHBIX CBOWCTB TPYHTOB, (DOpMHpOBaHHWE 30H 3aMEICHUS B
prHTaX 30HBI adpal U B BOJOBMEIIAOINUX ITOPpOAaX.

Kirouesrbie croBa: HOpOI[HbIﬁ 0TBaJI, TOKCUYHBIC DJICMCHTHI, IT0OYBA, IIOA3CMHBIC BOJbI.

TeppuKOHBI SIBIISIOTCA HEOTHEMJIEMOW 4YacThio JaHmamadra OOJBIIMX M MaJbIX TOPOIOB
Jonbacca. Tonbko B JloHeIke MX KOJMYECTBO MO Pa3HBIM UCTOYHHKAM cocTaBiseT oT 120 mo 138.
Okono 100 mopogHBIX OTBAJIOB SIBIAIOTCS HE ACUCTBYIOIIMMHM, W3 HHUX TOJBKO 25 CUHUTAIOTCS
ropsimuMu. M3 32 nelcTBYIOMMX MOPOJHBIX OTBalioB 28 — ropsiue. BricoTa MOpOAHBIX OTBaJOB
Honernka konebaeTcs B mpenenax oT 8 M a0 126,6 m.

[loponpl, uayniye B oTBa, 00pa3yrOTCs 3a CYET MPOXOIKH BRIpaboTOK (52%) M MX peMoHTa
(48%). Taxme "mycTsie" TOPOIBI CKIAMUPYIOTCS BOJIM3M CTBOJIOB IIAXT B BHUIE TEPPUKOHOB BBICOTOM
q0o 60—80 M u orBanoB xpeOTOBOM (opMbl (B cymme 92%), peke — IUIOCKUX OTBaNoB (8%).
CpenHUl JIMTOJIOTUYECKHUH COCTAaB OTBAJOB OTPAXKaeT COCTaB YIVICHOCHOH TOJNIIH. DTO aprUJUIATHI
(60—80%), ameBpomutsl (10—30%), necuannku (4—10%), uzBectHsku (peako 10 6%, OOBIYHO
MEHbBINIE), a TaKkKe 3HauuTeNbHbIE mpuMmecn yraa (6—20%). Kpome Toro, oTBamsl comepxar
CYIIECTBCHHYIO O TEXHOTCHHBIX MATCPUAIOB — JIEPEBSIHHON KPENU, METAJUIMYSCKUX HU3JCIUH,
npoBosoB W mp. [Ipu OTCHINIKE OTBAJOB MPOWUCXOAWT TPAaBUTAIMOHHAS CETrperamus MOpOJIbI, T.e.
paszeneHne OTCHITAEMBIX ITOPOJ 10 pa3MepaM OOJIOMKOB M yaerbHOMY Becy. [Ipu aTom kpymHBIE U
TSKEIIbIC OOJIOMKH KOHIICHTPUPYIOTCS Y TIOJHOXbSI OTBAJIOB, a YIJIMCTOC BEIIECTBO PACHpPEICIeTCs
HEpaBHOMEpHO. HanMeHbIIyI0 301bHOCTh MMEIOT MOPOIBI B CPEAHEH MO BBICOTEC YaCTH OTBANA, K
BEpIIMHE ¥ OCHOBAHWIO OHA MOBHIIIaeTcs. OTBabHAS Macca W3YYEeHHBIX IIAXTHBIX TEPPUKOHOB UMEET
30JIbHOCTH B Tipenenax 57-99%, cocraBmsis B cpegnem 88,5%. Bnaxkunocts m3mensercs ot 0,2% mo
11,7%, cocraBnsis B cpenneM 3,4%. Conmepikanue oOriei cepsl B oTBanax koneodnercs ot 0,01% mo
10,9%. B cocrase oO1eili cepsl npeobnanaet cepa cynbpuanas (84%) [1].

[lomamast B TEppUKOHBI, TOPOIBI KapOOHA MCTIBITHIBAIOT 3HAYNTENBHBIE TTPe0Opa3oBaHmsL. JTO
CBS3aHO C IMPOIECCAMH BBIBETPHBAHMS, KOTJA CKaJIbHBIC, MPOYHBIC IMOPOAbI  Pa3pylIAOTCS H
MIPEeBPAIalOTCs B MOJYPHIXIIbIC W PHIXJbIE. BriBeTprBaHUe MOPOA CONMPOBOXKIAAECTCS M3MEHEHHEM HUX
MUHEPATHHOTO W XUMHUYECKOTO COCTaBa. 3HAYNTENbHAS YaCTh KOMIIOHEHTOB ITOPOJ BhIIIEIaYHBACTCS
BOJIHBIMH PAaCTBOPAMHU U MHUTPHUPYET B OKPYKAIOIIYIO CPEy, JIOKAIMU3YACh Ha pa3MuHbIX Oapbepax B
MOYBO-TPYHTAX, PACTUTEIHHOM TIOKPOBE, B TPYHTaX 30HBI a3pallii M B BOJOBMEIIAIOINIUX MTOPOJIAX.

* E-mail: ggf@mine.dgtu.donetsk.ua
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Hapsimy c BeIBeTpuBaHHEM, KOTOpOE PacHpOCTpaHEHO BO BHEIIHEH YacTH TEPPUKOHOB,
BHYTPH HHX CO3JAIOTCSI ONIAarONpHsTHBIC YCIOBHS JJISI OKUCICHHS M TMOCIEAYIOUIETO0 BO3TOPAaHUS.
Benymas ponb npu 3TOM NPUHAANIEKUT AESATEIBHOCTH MHKPOOPraHn3MoB. OKuclieHHE CyIb(pHuIHON
CepBl OCYIIECTBISICTCS] THOHOBBIMH OakTepusiMu. OHH MPEICTABISIIOT CO00M OOBIIHO aBTOTPO(HEBIE
MHUKpPOOPTaHU3MBI, HUCIOJB3yIonHe cBoOoAHYI0 CO, Ha MOCTPOEHUH CBOETO Tela W IOJIydalolue
SHEPTUIO0 NPU OKHCICHUHM CEPbl M €€ BOCCTAHOBJICHHBIX MPOMYKTOB. M3ydeHue ycloBHH pa3BHTHS
MHUKPOOPTaHU3MOB B 30HaX OKHUCIICHHUS CYJIb(PHUIHBIX MECTOPOKICHHUI YCTAHOBIIIO WX YCTOHYUBOCTH
pu Temmeparypax ot 2 mo 70°C, pH cpenst — ot 1 mo 8 [2]. [Ipu 3ToM pa3BuTHE OaKTEpH IPOTEKAST
B YCJIOBUSX BBICOKOM BJIQ)KHOCTH HOpOIIHOﬁ Macchel. OTH JaHHBIC ITOKAa3bIBAIOT, YTO MUKPOOPTaHU3MbI
YCTOHYHBEI B YCIIOBHSIX KHCIIOM Cpelbl, TaK KaK MPH OKUCICHWH CyIb(QUIoB oOpa3yercs cepHas
KHCJIOTa, OJHAKO HE MEPEeHOCST BBICOKHE TemrepaTrypsl. 1loaToMy MUKpOOpraHM3MBI HAYHHAIOT
NPOLIECC OKUCIICHHS, KOTOPBIA CONMPOBOXKIACTCS BBIACICHUEM TEIUIA, U Pa30TPEBAIOT OIPEICICHHYTO
30HY, a2 COOCTBEHHO TOpPEHHE MOXET MPOTEKaTh BHYTPHU TEPPUKOHA B OJIATONPHSTHBIX yCIOBUSAX HPH
JIOCTYTIE TOCTATOYHOTO KOJIMYECTBA KUCIIOPO/Ia, KOT/Ia MPOUCXOUT BO3TOPaHUE OPTaHMYECKOW YacTH
YIS

B monTBep:kIeHHe 3THX BBIBOJOB TOBOPUT TOT (akT, YTO B NpeAeiax KpaeBhIX dacTel
TEPPUKOHOB CYIIECTBYIOT JIOKAJBbHBIE OYard OKWCJIEHHWS, TAE CYIECTBEHHOTO ITOBBIIICHUS
TeMIepaTypsl He OTMEYaeTcs, OJHAKO HaOJromaeTcss BBIAENIEHHE MapooOpa3HOW CepHOW KHCIOTH H
HaJEeThl HOBOOOPA30BaHHOM CYJIb(haTHOW MUHEPATH3AITIH.

OxuciieHne W TOpPEHHE MOPOJ COMPOBOXKAACTCS BHIOPOCAMHU IIMPOKOTO CIEKTpa JETYUYHX
KOMITOHEHTOB, KOTOPBIE BBIACISIOTCS M3 TOPOAHONH MAacChl, OOOTAIIEHHOW YTJIMCTHIM BEUIECTBOM.
OCHOBHBIM KOMIIOHEHTOM BBIOPOCOB SIBJISIETCSA BOJSHON Map, KOTOPBIA 00pazyeTcst Ipy HCTIapeHUH U
BO3TOHKE MOMAJalONINX B 30HY TOPEHHS aTMOC(EPHBIX OCAIKOB, a TaKXe IMPH BHICBOOOKICHUHU
IIOPOBOM U CBSI3aHHOHM BOJBI MUHEPAJIOB U mopoa. Boxa siBisieTcss MuHepanooOpa3yrolei cpeoi st
OoJNpIICH YacTW HOBOOOPA30BaHHBIX MHHEPAJIOB: Cyib(aToB, THIpPOKapOOHATOB, KapOOHATOB,
¢dochatoB, apceHatoB W aAp. [opsmiye TEppUKOHBI BBIACISIOT Mapbl, B KOTOPBIX KPOME BOZBI
COJIepKaThCsl: cepHast KucioTa (Cynb(dar-uoH), yTIeKUCIoTa, JABYOKHCHh a30Ta (HuUTpaT-uoH). [lpu
HEZOCTaTKe KHCIOpOJla B O4araXx TOPEHHsS B TAapOTa30OBBIX BBIOPOCAX COAEPIKATHCS CEPOBOIOPOI,
YIJIEBOJOPOMbI, aMMMAK, OKCHJ yriepoja. B BepXHHX YacTAX TEPPUKOHOB, KyJla IPOHUKAOT
o0oraieHHble KHCJIOPOAOM WHQHUIBTPOTCHHBIE BOABI, TOpEHHE NPOTEKaeT B YCIOBUAX H3OBITKA
Kucinopona. B Oornee rirybokux 30HaX rOpeHUs] OTMEYaeTCs HeIOCTaTOK KUCIOPOIa, OKUCIUTENbHEIE
MPOIIECCH TIPOTEKAOT B aHA’POOHBIX YCIOBHUSX. OUaru TOpPEHHsI SIBISIIOTCS MCTOYHHKAMH TOPSIHX
MUHEPATN30BAHHBIX, XUMHUYECKU-aTPECCUBHBIX, HACHIIEHHBIX MUKPO3JIEMEHTAMHU BOIHBIX ()IFOUJIOB.
[Ipu BBIXOZIE HA TOBEPXHOCTH YaCTh KOMIIOHEHTOB (DJIFOMIOB, ITOTIA/1asi B YCIOBHS HU3KUX TEMIIEPATyp
U OoOWHs KHCIOpOAa, BBIAETSAETCS B BHUAE KOPOYEK, HAJIETOB, HATEYHBIX, KPHUCTAUTNYECKHUX,
c(epOoNUTOBBIX arperaroB HOBBIX MHHEPAJIOB, CPEIH KOTOPBIX NMPeoONafatoT cyab(arhl, CyIbOUIbl 1
OKHUCIBL. J[pyrast 4acTe ynerydumBaeTcsi B arMocdepy, IOIOIHAS ee BpeJHbIMU BemlecTBamu. Cam
MIPOIIECC TOPEHUS U MOPOKICHHBIE M XUMIYECKH arpecCHBHBIE (IFOUIBI TMTOTHOCTHIO MPEeodpasyIoT
MHHEpaIbHBIA U XUMUYECKHUN COCTaB MEPBUYHON NMOPOAHON MAcCChl, KaK B 04arax ropeHus, Tak U o
ero nepugepuu.

Bokpyr ouaroB TropeHus Qopmupyercs cBoeoOpa3Has 30HAIBHOCTh, OOYCIOBICHHAS
nepepacmpeieIeHieM UCXOJHOTO BEIIECTBEHHOTO COCTaBa. B mporecce M3bICKaHUi OBUTH BBISIBIICHBI
B pasHBIX MECTax TEPPUKOHOB HEOONbLIME YYAaCTKH, A€ COXPAHWINCh NEPBUYHBIC PBIXJIBIC
OTBaJIbHBIE TIOPOJBI — Pa3NUYHONW (DOPMBI M pa3MepOB KYCKH apTHJUINTOB, YTIIUCTBHIX apTHIUIATOB,
AJIEBPOJIUTOB U PEIKO MecYaHnKoB. OHM BBICTISIOTCS 110 YEPHOMY LIBETY ITOPOJTHON MAaCCHI.

BOprr OTUX YYAaCTKOB YCTAaHaBJIMBACTCA IOrpaHUYHAA 30HA 3aMCIICHUA, IPOSABJICHHAsA B
HW3MEHEHWH TMEepPBMYHOTO IIBeTa MOPOA A0 OypblX, BHUIIHEBBIX OTTCHKOB, Ha (POHE KOTOPBIX
pa3BHUBAOTCA CyIb(arhl x)earoro 1eeta. OHH MPONUTHIBAIOT MacCy MOPOJBI, 00pa3yloT pa3indHbIe
HaJICThI, KOPOYKHU, IMTPOKUIJIIKN U BKPAIIJICHHUKH.

Jlanee mo HampaBJICHUIO OT YYacTKOB MEPBUYHBIX MOPOJ BBIACISICTCS 30HA pa3BUTUSA Oenoi
cynb(haTHOH MHUHEpaIM3alid, KOTOpas MPOMHUTHIBAET OKHUCICHHBIE KHUPITUYHO-KPACHBIC MOPOJBL. 3a
MIpelelaMy 3TOI 30HBI PACIONAraloTCs OOMIMPHBIE YIACTKH OKHCIECHHBIX MOPOJ KUPITUIHO-KPACHOTO
uBeTa 0e3 BUAWMBIX IMPHU3HAKOB Pa3BUTHs CyNb(aToB. MOIIHOCTh Ka)KAOH M3 BBIACICHHBIX 30H
pasButus cynb(aTHOW MHHEpaN3ald{ 3aBHCHT OT Pa3MEpOB Odara OKHCIEHHS W KojeOJercs oOT
MIEPBBIX IECATKOB CAHTHUMETPOB JI0 HECKOJBKUX METPOB. DTH JBE 30HBI (KENTas W Oenasi) sIBISTFOTCS
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MPOMEKYTOYHBIMH  MEKIY OKHMCICHHBIMH IOPOJAMH M IEPBHYHBIMH, OHHU XapaKTEePHU3YHOTCS
HEPAaBHOBECHBIMU MEPEXOAHBIMHU YCIOBUSIMHU U KOHTPOJIUPYIOT MPOIECCHl MUTPAIIMKA U KOHIICHTPAIH
0oJbIIEH YacTH Makpo- M MHUKDPOIJICMEHTOB (pe3yJbTaThl JIAOOPATOPHBIX HCCICIOBAaHUA MPOO
MpUBEACHBI B Ta0mmax 1, 2).

Tab:. 1. Pe3ynbpTathl 1a00paTOPHBIX HCCIICIOBAHUI TPOO
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IToBeneHre 3HAYUTETBHON YaCcTH KOMITOHEHTOB TOPOJHOW Macchl B MPOIECCE €€ OKUCICHUS
UMEeT 3aKOHOMEpHBIH M BIONHE OOBSICHUMBIN XapakTep. Tak poCT KOHIICHTPAIMH B OKUCICHHOMN
MOpoJiec 1O OTHOIICHHWIO K MCXOJHOW YCTaHABIMBACTCA I CJICIYIOIIUX TMOPOA000pa3yroIuX
KOMIOHEHTOB: kpemHe3ema (ot 50,21% mo 54,36%); rmuHo3zema (ot 17,73% no 20,86%); Fe,O; (ot
6,31% 1o 9,43%); CaO (ot 0,93% nmo 1,3%); Na,O (ot 0,93% mo 1,05%); SOs (ot 1,93% no 3,27%).
VYBeauuuBaeTCs OYTH B [1BA pa3a KOHIEHTPAIMS BOJAOPACTBOPUMOro (IIOABMIKHOTO) Cyb(ar-uoHa —
SO,* (ot 9796,1 Mr/kr 10 17463,7 mr/xr).

Jlns psima MUKPORIIEMEHTOB TAK)KE OTMEYACTCS POCT KOHIICHTPAIUKM B OKUCIICHHBIX MOPOJax:
Pb (ot 25 mo 97,1 mr/kr); Cd (ot 1,9 mo 2,9 mr/kr); Hg (ot 0,06 mo 0,1 mr/kr); As (ot 4,2 no
5,5 mr/kr).

PocT KOHIIEHTpaluu KpeMHe3eMa, TIHHO3eMa M OKHCIIOB jkene3a 00y CIOBIEH UX MPaKTUISCKH
HETOJIBUXKHBIM COCTOSIHUEM B MPOIECCE OKHCICHUS. OTH KOMIIOHEHTHI HE MOTYT MEPEXOAUTh B
BBICOKOMHHEPAIN30BaHHBIA BOJHBIM PACTBOP, HACHIIIICHHBIH CyJIb(aTaMH, TO3TOMY UX KOHIICHTpAIIHs
YBEIUUMBACTCS OJ1aroapss BHIHOCY TOABIKHBIX KOMIIOHEHTOB M3 MCXOJAHBIX TOPOJ MPU OKHCICHUH
WK TOPEHHUH MOCTeTHUX. [Ipr 5TOM MOHOJIHUTHBIC MOPOJIbl CTAHOBATCS TOPUCTHIMU. B MepexoaHbIxX
30HAX 3TH [TOPHI 3aIOJHSIOT JETKO PACTBOPUMBIE BOJIOH Cy/Ib(aThl, THAPOKAPOOHATHI, a HAa YIAJICHUH
OT OYaroB OKHCJICHHUSA, TI'A€ BBIMBIBAHUC JOTHUX MI/IHepaJIOB aTMOC(i)eprIMI/I BoOJaMUu onepemaeT
MPOIIECCHl UX 00pa30BaHUs, BUIHBI MYCTOTHI PA3IUYHOW (POPMBI. DTH MyCTOTHI 0OPa30BANNCH Ha
MECTE paHee CYIIECTBOBABIIMX OKHCICHHBIX MHHEPAIbHBIX arperaToB W OPraHHYECKOTO BEIICCTRA.
HOBTOMy JJIA pOCTa KOHHeHTpaHI/II/I HCIIOABUXXHBIX KOMIIOHCHTOB AOCTATOYHBIM SBJIACTCS BBIHOC
JPYTUX — TMOIBHXKHBIX KOMIIOHEHTOB. YBEJIMYECHHEC KOHIICHTPAIIMH OKHUCIOB KAaIbIHS U
MHUKPO3JIEMEHTOB MOXET OBbITh O0YCIOBIEHO MX BBIHOCOM M3 MPOMEKYTOUHBIX 30H OKUCIICHHS, TIe
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oTMeuaeTcss NaJieHHe WX cojepkanuil. OKUCIBl HATpus, ceppl U Cylb(paT-uOH SBISIOTCS
MOJIBMKHBIMH, WX MaKCHMallbHBIE KOHIIEHTPAIIMM OTMEYAIOTCS B MPOMEKYTOUYHON 30HE PasBHTHS
6enoi cynbhaTHo MuHepanusamu. OKUCICHHBIE KUPITUYHO-KPACHBIE MTOPOIBI yiKe 00CTHEHBI STUMHU
KOMITOHCHTaMH 324 CUET UX BBIMBIBAHUS aTMOC(HEPHBIMHU OCaIKAMH.

BriHoc B mporecce okucienus ucnbeiteiBatoT Copr. (ot 7,71% mo 0,11%); MgO (ot 1,55%
mo 1,15%); KO (ot 2,62% mo 2,38%); HO (ot 1,91% mo 1,06%); NO  ; CI. Vraepon,
COCTaBIISIOIIUN OCHOBY OPraHHYECKON YacTH UCXOJHBIX OTBANBHBIX MOPOJ, OKHUCISETCS (BBIOpacT),
YaCTUYHO YJeTydhBaeTcsl B atMoc(epy B BHJEC YIIIEKUCIOTO M YrapHOTO ra3oB, OTYACTH YYACTBYET B
00pa30BaHWN HOBBIX MHHEPAIOB — KapOOHATOB M THAPOKAPOOHATOB HATPHS, KajabIlMs, MarHus,
xKenesza. MarHuid W Kanuid TepexomaT W3 THAPOCIIOAUCTHIX MHHEPAIOB MOPOJ B MOJBIIKHOE
COCTOSIHHE W MUTPHPYIOT BOJHBIMH pacTBOpaMu. Bona, ompenenstonias BIaXHOCTb TOPOA U
Wrparolias TJIaBHYIO pPOJIb B TMPOIECCE OKUCIICHHUS, MO0 MEpPEe POCTa TEMIIEPATyphl HCHAPSCTCS |
MUTPHUPYET B MPOMEKYTOUHBIE 30HBI, TJ€ JOCTUTAeT MaKCUMAIbHOW KOHIICHTPAIIMU B CBSI3H ¢ Oeoit
cynab(aTHONH MUHepamu3aluel, 4To MOATBEpKAaeT (HOPMHUPOBAHUE TOCICAHEH W3 MEPECHINCHHBIX
BOJHBIX PAaCTBOPOB. XJIOPWABI M HHUTPATBI, 00OpasyroNIHecs B TMPOIECCE OKHUCIECHHUS, BBIHOCSTCS,
YaCTUYHO C KOMIIOHEHTaMH BBIOPOCOB B atMochepy, U OTYaCTH, MUTPUPYS BOJHBIMH PacTBOPAMH,
COXpaHsIsl B HUX CBOIO YCTOHYMBOCTh MPH MEPECHINCHUH CYIb(AT-HOHOM.

Tabmn. 2. Pe3ynbpTaThl 1a00paTOPHBIX HCCIENOBAHUIH MTPOO

No 30HBI 1 2 3 4
Ne ipo6wI 15 17 16 14
Omnmucanue Teperopenuunii . Teperopenuunii . BrBerpensie u
WcxonHas mopoja — | KUPNUYHO-KPACHBIA | KUPIMUYHO-KPACHBIN
MHHEPAJIOTo- MeperopeBuIne
YTOJIb, YIIIUCTBIE apTHJLTHT C ApTHJLTHT C
neTporpaduuecKux . N ApTHJLTUTBI
N CJTaHIBI YEPHOTO HaJeTaMH YKEJITOM HajeTaMu Oeoit
ocobeHHocTel N . KAPITUIHO-
LBeTa cyibdaTtHoit cynbgaTHO
OTXO0JIOB KpacHOro IBeTa
MHUHEPAITH3ALUIT MHUHEPATH3AIUIT
Hutpatsl, MI/Kr 21,6 16,2 0,05 7
Cynbdatsl, MI/Kr 9796,1 16650,2 91246,5 17463,7
XJI0pHIBI, MI/KT 61,3 40,5 41,4 20,2
Pb, Mr/kr 25 34,3 17,1 97,1
Cd, Mr/kr 1,9 2.9 2,4 2,9
As, Mr/Kr 4.2 3.8 1,9 5,5
Hg, mr/kr 0,06 0,035 0,03 0,1
Copr. % 7,71 0,16 0,67 0,11
Fe,03, % 8,97 10,85 7,54 9,54
AlO3, % 19,51 19,36 18,23 21,1
Sou, %0 0,49 1,41 3,04 1,49
Cu, MI/Kr 50 33 71 48
Ni, Mr/kr 47 72 51 52
Cr, Mr/kr 102 104 97 85
Zn, MI/KT 94 93 102 98
V, Mr/kr 94 94 105 86
Sn, Mr/kr 7,2 4,6 3,2 6,8
W, Mr/kr 2,2 1,8 1,8 1,8
Co, Mr/Kr 18 15 24 22
Mo, Mr/kr 1,5 1,8 2,2 2,2
Mn, Mr/Kr 715 724 986 724
Ag, Mr/Kkr 0,03 0,03 0,03 0,03
Ge, MI/Kr 1,5 1,5 1 3
Bi, mr/kr 2 2 1,5 2

['maBHBIM 37€MEHTOM 30HBI OKUCJICHHS SIBISIETCS cepa U ee Impou3BojHbIe. OKUCICHUE CEpPhI
COTIPOBOXKJIaeTCsl 00pa3oBaHMEM Cylb(aT-HOHA B YCIOBHSIX JAOCTATOYHOTO KOJWYECTBA KHUCIOPOJa.
Yacth cynbdar-uoHa MUTpUpPYyeT B aTMOCHEPHBIM BO3AYyX C MapaMy BOJbI, & 3HAUUTEIIbHAS €0 YaCTh
P BBIXOJIC HA JHEBHYIO IIOBEPXHOCTH B YCIOBHUS HU3KUX TEMIIEPATyp KOHACHCUPYETCS HA KOHTAKTE
¢ mopogamu. OXJIaXIeHHBIE BOAHBIE PACTBOPHI CTAHOBSTCS MEPECHIIIEHHBIMA B OTHOIIICHUH CyJb(aT-
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WOHA, YTO ONarompHsTCTBYET BBIIEICHHWIO HOBHIX MHHEpajoB. VIMEHHO B STOW YacTH oOpeoia
OKHCIIEHHUS] OTMeUaeTCsl MaKCHMallbHas BJIAXKHOCTh M KOHIEHTpaIus cyibdaroB. HoBoobpa3zoBanHble
MUHEpabl 3alOJHIIOT BCE CYMIECTBYIONINE MTOPHI M TPEIIUHBI, TOPOIBI IPHOOPETAaOT MACCHBHOCTb.
[Toatomy B 3TO¥ 30HE (DUKCHPYETCS MOHKEHHBIE KOHIIEHTPALNHU PSIa MAKPO-H MUKPOKOMITOHEHTOB.

TeppuKOHBI SBISIOTCS JKOJOTHYECKH OIACHBIMH OOBbeKkTaMu. X MOXXHO CpaBHUBaTh C
HEOONBITUME «CIISIIUMI» BYJIKaHAMH, BHIOPACHIBAIOIINME B aTMoc(epy MPUMEPHO TOT JKE CIIEKTP
BEIIIECTB — CEPHYIO KHCIOTY, CEPOBOAOPOA, aMMHUAK, METaH, IBYOKHCH a30Ta, YITIEKUCIOTY U yTrapHbIi
ra3. OCHOBHBIM KOMIIOHEHTOM BBIOPOCOB sSIBIISIETCS BOISHOM map. Bmecte ¢ mapo-ra3oBbIMH
BBIOpOCaMU B aTMOC(]epy CO CTOPOHBI TEPPUKOHOB MOT'YT HONAIaTh JIETY4YHUe COSTNHEHUS! TOKCHIHBIX
3JIEMEHTOB — PTYTH, MBIIIbSIKA, KAIMUS U JIP.

Pa3orpeB opranudeckoii yacTu yriig B o4arax OKHCJICHHS COIPOBOXAAETCS €€ TePMUUYECKUM
pa3loXEeHHeM, aHaJOTMYHBIM IIpolieccy mnuponusza. lIpm 3ToM 00pa3yroTcs BpedHbIE JeTydue
OpraHU4YecKkre KOMITIOHEHTHI. B MOBBIIIEHHBIX KOHIIEHTPALUAX B [TOPOIaX TEPPUKOHOB yCTAaHOBIICHBI:

1. Hedtenmpoayktsl B KOHHOEHTpaumusx g0 548,0 r/t. MaxkcumanbHble  KOHLIEHTpalUuu
HeTENPOLYKTOB HAOMIOAAI0TC B  TOpojae TeppukoHOB maxTel "[lapaBuunas" NeS u 1-7
"Bertka".

®enonbl B koHUEeHTpauusax 10 0,22 r/T. MuHUManbHble KOHLIEHTpauuu (eHOoNa OTMEYaloTCs B
nopoaax TeppukoHoB Ne2 maxtel Ned «JluBenka» u No2 mraxtel «LleHTpambHO 3aBomckasy -
menbiie 0,01 /T, MakcUMasbHbIE - B TOpoAax TeppukoHa maxtel Nell — no 0,081 r/T.

3. ®opManpaerusi yCTaHOBJICH MPUMEPHO B OJMHAKOBBIX KOHIEHTpauusax (no 0,22 1/T) Bo Bcex
U3yUYCHHBIX TEPPUKOHAX.

4. MoHoaTaHOIaMUH 3a)UKCHUPOBAaH B Mpo0Oax C MaKCHMaJIbHOW KOHIIEHTparmeir 6,25 1/T B
nopoaax TeppukoHa maxTel «lleHTpansHO — 3aBoickas». B oTBanbHBIX Maccax TEppUKOHA
maxThl Ne4 «JIuBeHKa» OOHapy)keHa onHA Mpoda C KOHIIEHTpAIMed MOHOATAaHOJIAMHHA -
3,65 1/T.

5. MakcumanbHass KOHIeHTpanus audeHwrtonponana (2,36 1/T) dukcupyercs B Topoje
teppukoHa maxthl "LlenrpansHo-3aBoackas” Nel.

B Ttex jxe mpobax BBIMONHAIUCH OMpPEIEICHUS COMEPKaHMM TaKMX TOKCHYHBIX M BPEIHBIX
XMMUYECKUX BEIECTB, KaK: TOJIyOJI, METaapaKkCcuIol, OyTHiI alerar, XJIOpOeH30J1, CTUPOJI, AlleHTOH,
OcH301, JTUIOEH30J, METAMAPaKCIIION, OPTOKCHIION, OJTHJI arleTaT, W30MpoIuia O€H30J1, METaHOI,
nupuanH, aneropeHoH. M3 3TuX KOMIIOHEHTOB B IP00ax yCTAHOBJIEHBI TOJYOJI, METANapaKCUIION,
OyTun amerar, XJIOpOEH30J, aleHTOH, OCH30J, TOJyOJ, STHJAleTaT, MIPEUMYLICCTBEHHO B
koHUeHTpauusax Huxe [TK [2].

BrIOpOCH! CO CTOPOHBI TEPPUKOHOB MOTYT PacpOCTPAHITHCS Ha COTHH METPOB, 3aXBaThIBas
OomplIMe IUIOINAAM, BKJIIOYAsl CeMUTEOHbIE TeppuUTOpruu. KOMIOHEHTHI BBIOPOCOB, OCaXKAAsACh Ha
3eMHYIO0 TIOBEPXHOCTb, 3arps3HSIOT MOYBO-TPYHTHI. [Ipu 3TOM (QOpMUPYIOTCS OpeoJibl pacCenBaHHMS.
Haunbonee 3arps3HEeHHBIMH SIBJISIIOTCS 3a00JIOYEHHBIE YYacTKM AOJIMH peK M JHHLI Oanok. OmbIT
MIPOBEJCHUSA TEPUOAMUYECKOr0 3KOJOTHYECKOTO0 MOHHUTOPMHIAa IIOYB B Ipeaenax r. JloHeuka
MOKa3bIBa€T, YTO IOYBO-TPYHTHI TOpoJia MMEIOT IOBBIIICHHBIN OOIIEropoacKoi (oH, 3adacTyio
npesbimaromuii [IJK, anst kagmus, MblIbska, PTYTH, CBHHIA W Cyibdar-uoHa. McrouyHukamu
3arpA3HEeHUs MTOYB JaHHBIMH KOMIIOHEHTaMH ABJISIOTCS B TOM YHCJI€ BEIOPOCHI CO CTOPOHBI OTBAJIOB.

CaMu TeppUKOHBI M OpEOJIbI PACCEMBAHUS 3arps3HAIONINX BEIIECTB B IOYBaX CIIyXar
MCTOYHHUKAMHM 3arpsi3HEHUsT BOJAHOM cperpl cyibdaTaMu M TOKCHYHBIMH KOMIIOHEHTaMmHu. IIpu sTom
3arpsI3HAETCA MOBEPXHOCTHBIM CTOK, BBIIIEIAYMBAIOLUINNA PACTBOPUMBIE CyJIb(aThl C MOBEPXHOCTH
TEPPUKOHOB M II0YB, W IOA3EMHBIE BOABI B Ipolecce MHOMIbTPALMN 3arpA3HEHHBIX aTMOC(EpHBIX
0caaKoB. M3BECTHO, YTO MOBEPXHOCTHBIC M IOJI3EMHBIC BOIBI TOPOJCKOH YEPThl MMEIOT BBICOKYIO
MuHepanu3anuro (0osee 2 /1), )kecTKOCTh (0osee 15 Mr-skB/in), cyab(aTHO-HATPHUEBHII COCTAB.

HeraTuBHble reonornueckue MpoLEcChl, CBA3aHHBIE C TEPPUKOHAMH, MPOSBICHBI B Pa3sHBIX
acriektax. BogHas 3po3ust ux O0OpTOB NMPUBOAMT K PACIIMPEHUIO Iuomanu orajios. [loponnas macca
OKa3bIBaeT JOIMOJHUTENBHOE JaBIE€HNE Ha TPYHTHl OCHOBAHMSL, YTO MOXET MOBIHATh HA U3MEHEHHE UX
(UIBTPAIIIOHHBIX CBOMCTB M OKA3bIBATh JIOKAJIbHOE BO3ICHCTBHE HA YPOBEHHBIH PEXXUM MEPBOTO OT
MOBEPXHOCTH BOJOHOCHOTO Tropu3oHTAa. OJHAaKO camMoe CYIIECTBEHHOE HEraTHBHOE BO3JIEHCTBHE
TEPPHUKOHBI OKa3bIBAIOT Ojarogaps GOpPMHUPOBAHHMIO 30H 3aMEIlEHHs B TPYHTax 30HBI a’palud U B
BOJIOBMeIIaoNuX nopojaax. OHM NMpOSIBIEHBI pa3BUTHEM BTOPHYHON MUHEpaIu3aluu. B mpupogHbIx
YCIIOBUSX 9Ta MUHEpAIU3alHs PEACTaBICHA B BUJE OOMINS POKUIIKOBO-BKPAIUICHHBIX KapOOHATOB,
pa3BHUBAIOIIMXCS B 30HE aj’pallil W B BOJOBMENIAIOIIMX IMopoaax. B mpexenmax ropoackoi
TEPPUTOPHH, TAE OCYIIECTBIAIOTCA BBIOPOCHI YIJIEKHUCIOTHI, CEPHHCTOTO aHruapuaa u T.X.,
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KapOOHAaTHAs MHUHEpaNIHM3aIus 3aMellacTcsl THICOM W COIOBBIMH MHUHEpaliaMH. B mipemenax 30H
pa3IOMOB YBEIMYHUBACTCS HE TOIHKO KOJMYESCTBO THIICA, HO M pa3Mephbl BBIACICHUMN, MTOCTUTAOIINC
15-20 cm B gumametpe. IIposiBisieTcsi BepTUKallbHas 30HAJIBHOCTh, KOIZJA B BEPXHEH YacTH 30HBI
a’paIy BEIIEISIFOTCS KOHKPEIUU U TMPOKUIIKH 3€MJIMCTBIX arperaToB COJOBBIX MUHEPAJIOB, HIDKE IO
paspe3y MOSBISIETCS THIIC, KOTOPBIH Jajiee CTAHOBUTCS OCHOBHBIM TEXHOT€HHBIM MHHEpaJioM. JTa
30HATBHOCTH 00YCIIOBIIEHA Pa3IMYHONW PACTBOPUMOCTBIO COJIOBBIX MUHEPAJIOB U TUIICA B BOJE. 30HBI
3aMEIICHHS COIPOBOXKIAIOTCS IMepepacipeesicHueM OONbIIeH 4acTH MaKpO- U MUKPOKOMITIOHCHTOB
KaK B TPYHTaxX 30HBI a3palliy, TaK U B BOJOBMEIIAIOIINX MTOPOJIaX U B TIOJ3EMHBIX BOjax. B kauecTse
MIPOBOJIHUKOB JJAHHBIX MTPOLIECCOB CIYXKAT Pa3IOMbl WU T€OIMHAMUYECKIE aKTUBHEIC 30HBI.

Ora npobiieMa UMEET OUYCBHIHBIA WHKCHEPHO-TEOJIOTUICCKHI actiekT. OnacHOCTh MPOIECCOB
AHTPOITOTCHHOTO 3aMEIIECHUS TPYHTOB OCHOBAHUS 3IaHUN U COOPYKEHUH 3aKJII0YaeTCS B TOM, YTO
NIEPBUYHBIC TMPUPOJHBIC TPYHTHI C KOHKDEIUSAMH KapOOHATOB OO0JIaJal0T JOCTATOYHO BBICOKUMHU
MIPOYHOCTHBIMU XapaKTEPUCTUKAMHU KaK B CYXOM, TaK U BO BIIaXHOM (OOBOJAHEHHOM) COCTOSHHMH. B
OTIIMYME OT HHUX 3ardlCOBAHHBIC TPYHTHI COXPAHSIIOT YCTOWYMBOCTH JIUIIh B CYXOM COCTOSHHH.
JlnutensHOE 3aMadMBaHKE COMPOBOXKIACTCS pPAaCTBOPEHHEM THIICA W, COOTBETCTBEHHO, IOTepe
HeCcymmuX crocoOHocTel TpyHTOB. ONacHOCTh COCTOWUT B TOM, YTO THIIC CIIA0OPAaCTBOPHUM BOIOH,
MMEIOIICH ITOBBIMICHHYI0 MHUHEpaIH3aIuio. VI3MEeHEHH TMPOYHOCTHBIX CBONCTB TIpH 3aMadWBaHUHU
mpo0® TPYHTOB B Ja0OPATOPHBIX YCIOBHSIX MOTYT OBITh TakKe HE YyCTaHOBIIEHBL lloaTomy
IIOCTPOCHHBIN, HAIPUMEP, KUIOW JOM Ha TaKUX TPYHTaX MOXKET CO BPEMEHEM DPa3pyIIUTCS, YTO B
rocIie/IHee BpeMsl He peakocTb. [loka rpyHTHI cyxue — 1oM ctouT. [IpoxyauBiimecs: BOAOIPOBOIHEIE
Y KaHaJIW3aI[MOHHBIC CETH NPUBOAAT CHadalla K 3aTOIUICHUIO MojaBasioB. [locTosiHHas (uibTparus
yepes3 30Hy a’palldd BOJ| C MTOHIKEHHON MUHEpallu3aleil IpUuBOJUT K PACTBOPEHUIO TUIICA U TPYHTHI
OCHOBAHMSI TEPSIOT CBOU ITPOYHOCTHHIC CBOMCTBA.

Posib TeppUKOHOB B 3KOJIOTHH TOPOJIA ABISAECTCS UCKIIOYUTEIBHO HEraTUBHOM. J{J1s1 ee oLleHKu
B KQXXIOM KOHKPETHOM CiIydae TPeOYIOTCs CIelUaIbHBIC T€0I0r0-IKOJIOTHICCKUE UCCIEAOBAHMS TSI
pa3paboTKu MPHUPOAOOXPAHHBIX MEPONPUATHA 1O MHHHMH3AIMHA HETAaTHUBHBIX BO3JCUCTBHM. ITO,
MIPEK/Ie BCEro, MPEAOTBPAICHIE BRIOPOCOB, OpraHU3allys MOBEPXHOCTHOTO CTOKA, MPEJOTBPAICHUE
¢unpTpanuu aTMOCHEPHBIX 0CAIKOB B TOPU30HTHI MOJA3EMHBIX BOJ, PEKYJIbTHBALUS M O3CJIICHCHHE.
CaMpIM ONTUMATBHBIM SIBISIETCSI pa300pKka OTBAJOB M YTHIW3AMF MOPOJHONW MAacChl C y4EeTOM €€
(hM3UKO-XUMHUYIECKUX, PU3UKO-MEXaHUIECKUX, MUHEPAIOT0-TCOXUMUIECKUX U JIP. CBOHCTB.
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AHoTauis Abstract

Jana 3arampHa  XapaKTepPHCTHUKA  MOPITHUX The general characteristic of rock dump of
BimBamiB M. [loHemnpka. BumineHo dotwpm 30HH Donetsk is given. Four zones of transformation of
MEPETBOPEHHST BUXIHOI TIOpOIM B Mpoleci initial breed in the course of burning are allocated
TOPiHHS 1 PO3MISHYTI TeOXiMi4HI 0COOIMBOCTI and geochemical features of each of them are
KOXHIN 3 HUX. PO3TIISIHYTI YNHHUKH HETaTUBHOTO considered. Factors of negative influence of rock
BIUIMBY TIOPIHUX BiJBaJiB Ha NPUPOJHE dump on surrounding environment, namely —
JOBKIJIJISI, & CaMe — BCTYI TOKCHYHHUX CIIEMCHTIB B receipt of toxic elements in soils and underground
NOYBO-TPYHTH 1 TiJ3€MHI BOAM, I1apOra3o.i waters, steamgas the allocation, including flying
BUJUIEHHS, [0 BKJIIOYAIOTh JIETKI 3'€qHAHHS connections of toxic elements, infringement of
TOKCUYHHUX €JIEMEHTIB, HOPYUIEHHS filtrational properties of soils, formation of zones
¢dubTpatiiHIX BIACTUBOCTEN TPYHTIB, of replacement in soils zones of aeration and in
(¢opMyBaHHS 30H 3aMillleHHS B TPyHTaX 30HHU water containing breeds are considered.

aepartii i y BOZOBMIIIAI0OYNX TOPOIAX. . .
a1y B H PO Keywords: rock dump, toxic elements, soil,

KirouoBi ciioBa: mopigHui BigBall, TOKCHYHI underground waters
€JIIEMEHTH, TPYHT, IiA3eMHi BOIH.
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