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K BOITPOCY ®UTOTOKCUYHOCTHU IMOPOAbI TPOMBIIIJIEHHBIX
OTBAJIOB TOHBACCA

nopoja, oTsal, (1)I/ITOTOKCI/I"IHOCTI>, 3aCOJICHUC, I’paHyJ'IOMCTpI/I‘-IGCKI/If/i COoCTaB

TexHOreHHbIE SKOTOIIBl OTHOCATCA K cleU(pUIECKUM 00bEKTaM, Ha KOTOPBIX NTOCEICHHE
U Ipou3pacTaHuEe PACTEHHUIl 3aBHCUT OT MHOTHX YCJIOBHUM, B TOM 4YMCII€ U OT COCTOSTHUS
snadorona. Hambornee pacmpoCTpaHEHHBIMH TEXHOT€HHBIMH »JKoTomamu B JloHOacce
SIBJISIFOTCSL OTBaJIbl YTOJIBHBIX IIAXT, BCKPBILIM, OTXOJOB CTpOMMAarepuaoB, 30J00TBaJIbl
TEIUIOAIEKTPOCTAHIMI. DTH OTBaJbl 3aHMMAIOT OT'POMHBIE TUIOIAIN BOJIU3M HACEICHHBIX
IIyHKTOB, OKa3blBasi Ha OKPY)KAIOUIYI0 CpeAy HETaTUBHOE Bo3AeicTBHE. JloKa3aHO, 4TO
HauboJiee HaJeKHbIM CIIOCOOOM 3aIlUThI OTBAJIOB OT TAKOTO BIUSHUS SBISIETCS CO3/JaHUE Ha
WX TIOBEPXHOCTHU PACTUTEIHHOTO MOKPOBA.

OnmHuM W3 BaKHBIX CBOMCTB 51a()OTONOB NPOMBIIUIICHHBIX OTBAJOB, KOTOPOE MOXET
MPETSATCTBOBATh MOCEIEHUIO U POCTY PACTCHUH, SBIACTCS (PUTOTOKCHYHOCTH CIIararoIux
X MOpOJ, TaK KaK B IOPOJHBIE OTBajbl BBIHECEHBI TOPHBIE MOPOABI B COUYETAHUH, HE
CBOMCTBEHHOM HX IPUPOAHOMY 3ajleraHuio. PUTOTOKCHMYHOCTh TEXHOTEHHBIX HKOTOIIOB
XapaKTepU3yeTcsl MPEKe BCero HeOIaronpusATHBIMM JUI IPOU3PACTAHMsI paCTEHUI peakiuei
cpens! (pH), BeIcOKOW KOHIIEHTpallei BOIHOPACTBOPUMBIX BELIECTB U CHJIbBHO KaMEHHCTHIM
IpaHyJIOMETPUUYECKUM cocTaBoM |3, 4].

MuHepanpHas 4aCTh OTBAJIOB HEOJHOPOJHA II0 COCTABY CJIArarOLIUX IOPOJ U COCTOUT B
OCHOBHOM W3 INIMHUCTBIX U N€CYaHO-INIMHUCTBIX CIAHIIEB, @ IOPOJa OTBAJIOB YTOJBHBIX LIAXT
COZEPKUT €I BKIIOYEHMS YIIIUCTBIX CIAHLEB, YTOJbHOW MENOYH U MBUIA CO 3HAYUTEIIBHBIM
CoZiep)KaHUEeM cepbl U ee coequHeHud (10 6%). Ilpupony (GUTOTOKCMYHOCTM Ha OTBajax
BCKPBIIIHBIX MOPOJ HM3ydyaldd MHOTHME aBTOpbl, B TOM 4HCIE M COTpYyIHHKH JloHeIKoro
oorannueckoro caga HAH Vkpaunwsr [2, 5 — 7]. BonbmIMHCTBO aBTOPOB OOBSCHSIOT
BO3HHUKHOBEHHUE (PUTOTOKCHYHOCTH Ha TOPOIHBIX OTBAJIAX OKUCIICHUEM CEPHUCTBIX COCAMHEHHIM
IIpU B3aUMOJCHCTBUU C aTMOC(EpPHBIM KHUCIOPOJOM C OOpa30BaHHUEM CEPHOM KHCIIOTHI.
OTOT MPOLECC CONMPOBOXKAAECTCS CHUKEHUEM pPEaKIMM BOAHON BBITSXKKM M 0Opa3oBaHHEM
BOJJHOPACTBOPUMBIX coefnHeHui. CrenoBarenbHo, popMupyercs (pUTOTOKCHYHOCTh OPOJIBI,
KOTOpasi XapaKTepU3yeTCsl B OCHOBHOM KHCJIBIM 3aCOJICHUEM M OIpenenseTcs nokasarenem pH
1 KOJIMYECTBOM JIETKOPACTBOPUMBIX COJIei. B CBSA3M ¢ 3TUM 1ie/IbI0 HACTOSIINUX UCCIIEI0BaHNN
SBIISICTCS OTIPE/IEIIEHUE CTENIEHN (PUTOTOKCHYHOCTH TIOPOJT POMBIIUICHHBIX OTBAJIOB.

HccnenoBanus NpoBOAWIMCH Ha Han0oJIee pacrpoCTPAaHEHHBIX B PETMOHE MPOMBIIUICHHBIX
OTBajIax. TO B OCHOBHOM aKKyMYJISITUBHO-OTBaJIbHble HOBOOOpa30BaHUs, HA KOTOPBIX MOCIE
IIPEKPALICHNs HAKOIUICHUS OTXO/I0B JAJIbHENIIEE TEXHOTCHHOE BO3IECHCTBUE HE OKa3bIBAJIOCH:
MTOPOAHBIE OTBAJIBI YTOJIBHBIX MIAXT «['aH30BKa», Ne 6-14, «3anepeBaibHas», OTBAJIbl BCKPHIII-
HBIX MOPOJI KapbepoB OTKPBITON JOOBIMM MHUHEPAIBLHOTO ChIpbsl B pailioHe m. Pa3ponbHoe;
OTBaJIbl OTXOJOB NPOM3BOACTBA cTpoiMmarepuanoB (mieOHs) B paiioHe I. JoKydaeBcka;
3onoot1Bai Kypaxosckoit TOC. OnpeneneHus CBOWCTB MOPOJIbI IPOBOAMIIN C HUCIIOJIB30BAaHUEM
KJIACCUYECKUX METO/MK, IPUMEHAEMBIX B arpoXUMUH U 3kosoruu [1]. U3 ocHOBHBIX (pu3HKo-
XMMHUYECKUX XapaKTePUCTHUK T'PYHTOB OBLIM W3Y4YEHbI: aKTyajbHas KUCIOTHOCTb, COJIEBOM
COCTaB BOJAHOMW BBITSKKH, TPAHYJIOMETPUYECKHI COCTAB.

© O.H. Topoxosa
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Crenenp (PUTOTOKCHYHOCTH OTIIMYAETCS TUHAMUYHOCTBIO. [To Mepe “cTapeHus’” oTBanioB
MIPOUCXOIUT HEUTpaM3alMsl KUCIBIX COCAMHEHMH U BBIMBIBAHHE PACTBOPUMBIX COJIEH W3
cyOcTpara, 4To Mbl M HaOIOaeM Ha ydacTKax OTBaJIOB HIaXT “‘3amepeBaibHas’”, Ne 6-14 u
“I'aH30BKa”, BCKPBIILIU U OTXOJ0B cTpoiimarepuasioB (Tadmn.l). CyOcTpaTbl 3THMX OTBAJOB B
OCHOBHOM XapaKTepH3YIOTCs CIa0OKHUCIOW M HeWTpanpHOW peakuuei cpensl (pH 6,1 —7,2).
ConeprkaHrie BOIHOPACTBOPUMBIX colielt BaprupyeT B mipeaenax 0,160 — 0,683 r/100 r. Peakmus
Cpenbl IUTAMOB 30JI00TBajia IiesodHass U cuibHO mmienovHas (pH 8,2 — 9,4). Conepxanue
BOJIHOPACTBOPUMBIX cojieil u3menserca B npenenax 0,103 — 0,458 r/100 1. bonee mienounas
peakuys M TOBBIIIEHHOE COJEp)KaHUEe COJIed OTMEYEHO B CaMOM MNIIaMOXpPAaHWIHIIE, IO
cpaBHeHHIO ¢ namOoi. ConmepikaHue TOKCHUYHBIX COJIeM Ha OTBaJiaX ILAXT, BCKPBIIIN U TEpe-
paboTku crpoiimarepuanoB Bapweupyet B npenenax 0,02 — 0,35% (tabn.2). Tun 3aconeHus

Tabnuya 1. ConepxaHue BOJHOPACTBOPUMBIX BEILIECTB B I1OPO/I€ HEKOTOPBIX IMPOMBIIIIEHHBIX
otBajoB Jlonbacca

5 Annonsl, %/mMraks/100r Karnonsl, %/mMraks/100 r
OTBabl, MECTO pH ngﬁoi

or6opa obpasita 100 | HCO, Cr | 802 Ca¥ | Mg | Na+K'
OrtBaJbl MIAXT:
«3arnepeBanbHas, 6.4 | 0280 0,025 | 0,015 | 0.140 0,061 0,006 | 0,005
CpeIHssl 4acTh ’ i 0,40 0,40 2,91 3,00 0,50 0,21

Ne6-14, cpenusis 70| 0160 0.018 | 0,018 0.070 0.035 0.003 0.005
4acTh ’ ’ 0,30 0,50 1,46 1,75 0,25 0,26
«["aH30BKa», 6.4 | 0228 0.014 | 0,030 | 0.102 0.055 0.002 | 0.003
CpeIHssI 4acTh ’ i 0,40 0,50 2,14 2,75 0,14 0,15
OTBaJ1 BCKPBILIU:
OTCYTCTBHE 6.1 | 0683 0,003 | 0,005 0.475 0.145 0.030 | 0.022
pacTeHui ’ i 0,05 0,15 9,90 7,25 2,50 0,95

0,018 | 0,018 | 0,135 0,015 0,021 | 0,032
0,30 0,51 2,80 0,75 1,75 1,10

33pOCTH MATh-H- | - 5 | 310 0,021 | 0,014 | 0,202 0,030 0.030 | 0.022
Mauexu ’ ’ 0,35 0,40 4,20 1,50 2,50 0,95

3apocnu goHHuKa | 6,4 | 0,246

30J100TBAT:

0,094 | 0,012 | 0,221 0,050 0,018 | 0,057
1,55 0,34 4,60 2,50 1,50 2,49

namOa,  cpemHss 84 | 0275 0,052 | 0,005 | 0,146 0,075 0,021 0,024
4acTb ’ ’ 0,85 0,15 3,05 1,25 1,75 1,05

namOa, BepIInHa 0,018 | 0,006 | 0,051 0,015 0,003 | 0,012
0,30 0,17 1,06 0,75 0,25 0,51

nutamoxpanminumie | 9,4 | 0,458

82| 0,103

OTBas1 OTXOA0B CTPOIIMATEPUATIOB:

0,022 | 0.052 | 0.252 0,038 0.041 0.043
0,37 1,47 5,25 1,90 3,30 1,89

0,021 | 0.006 | 0.159 0,020 0,027 | 0,013
0,35 0,15 3,32 1,00 2,25 0,57

ceBepHblil ckioH | 6,9 | 0,441

FOKHBIN CKJIOH 7,2 1 0,221
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Tabnuya 2. Tunm MU CTENEHb 3aCOJCHMUS TOPOIBI HEKOTOPBHIX IMPOMBIIIICHHBIX OTBAJIOB

Jlonbacca

% aHWOHA OT 001IEl

Turm 3acomenns

Cymma coneit,

OTBAJIbL. MECTO CYMMBI aHHOHOB % Cremnenp
> 3acoe-
otbopa obpazma - - - -
HCO-| I |so2> | ToaHu 10 KaTHO- | TOKCH- | HETOK s
3 4 OHaM HaMm YHBIX | CHUYHBIX
OTBaibl IIAXT:
«3amnepeBajabHasI» CyJIb- KaJbLIH-
3anep 1 10,8 (10,8 78,4 | Y™ W 10,05 | 023 | cnabas
CpeIHss 4acTh darHbIit €BBII
XJIOPHUJTHO-
Ne6-14, cpenssist KaJIbIIH-
- cpell 8,8 22,1 69,1 | cymb- W= 10,03 | 0,13 |orcyrersyer
4acTh . €BBII
darHbIi
«I Kay - K -
aH30BKA, 132 16,4 70,4 | OPPOAT- | KIBW- | 05 | 51| orevrersyer
CpeIHSS 9acTh HBIN €BBII
OTBaJ1 BCKPBILIU:
OTCYTCTBHUE cynbdar- Kallb-
yTCTB 0,5 | 1,5 98,0 Y 1023 | 045 cpemmas
pacTeHH HBIN [HEBBIN
— MarHueBo-
3apOCiu JOHHHUKA 6,1 |61 ]|878 Yab- kaneime- | 0,14 | 0,11 |orcyrcTByer
(arHbIit L
3apoCin cynbdar- | KaabIIUEBO-
P 70 | 8,0 | 85,0  SY® WICBO~1 023 | 0,08 | cnabas
MaTh-U-Madyexu HBIM | MArHHEBBIN
307100TBa:
COJIOBO- | MAarHUEBO-
ntamoxpanwimie | 23,2 | 5,2 | 70,9 CyJb- Kallb- 0,27 | 0,19 cpenHsis
baTHbII [IUEBBII
M6, CpeHss COIOBO- | MarHUeBoO-
‘IaCTL’ p 21,0 | 3,7 | 75,3 CyJb- KaJjb- 0,19 | 0,09 ciabas
darHbIi LIUEBBII
COZIOBO- | HAaTPHUEBO-
nmam0a, BepIInHa 19,6 11,1 69,3 CyJb- KaJlb- 0,05 | 0,05 |orcyrcrByeT
darHpIii | [MEBBINA
OTBaJI OTXOI0B CTPOHMATEPUATIOB:
- MarHueBo-
CEBEPHBII CKJIIOH 52 120,7| 74,1 Yab Kallb- 0,35 | 0,21 ciiabas
daTHbIi —
CVILE MarHueBo-
FOKHBIN CKJIOH 94 |40 | 86,6 yab- Kallb- 0,19 | 0,03 |orcyrcTByeT
(armbiii LIUEBBII
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[0 aHWOHaM B OCHOBHOM — CYib(aTHbBIH, pexe XJIOPUAHO-CYIb(ATHBINA, MO KaTHOHAM
— KaJIbL[MEBBI U MAarHUEBO-KAJbIUEBbIN. B oTinune oT moponbl yroiabHbIX IIAXT Yy MOPOJIBI
BCKPBIIIN KOJIMYECTBO TOKCUUYHBIX coied B 1,3 — 2,8 pa3 npeBanupyer HaJl HETOKCHUUYHBIMH.
Tun 3aconeHus] NUIaMOB 30JI00TBajia MO aHHMOHAM — COJOBO-CYJb(ATHBIN, 10 KaTUOHAM —
MarHueBo-KajblueBbld. ConepxaHue TOKCUYHBIX coseil Bapbupyet B nipeaenax 0,05 —0,27%.
TokcHuHbBIEC COMM MPEBBIIAIOT HETOKCUYHBIE B 1,2 — 2,1 pa3za. ConepkaHue TOKCUYHBIX COJEH
B IIOPOZI€ OTBaJIa OTXO/I0B CTpoiiMarepuanoB BapsupyeT B npenenax 0,19 — 0,35%. Konnuectso
TOKCHYHBIX COJIEU MPEBBIIAET HETOKCUYHbIE cou B 1,7 — 6,3 pasa.

ITo knaccudukamum [lonenkoro Ooranuueckoro caga HAH  VYkpaumnsl mnopoaa
WCCJIEIOBAaHHBIX OTBAJIOB, C yYETOM 3HaueHui pH, koauyecTBa BOJHOPACTBOPHMBIX BEILECTB,
HaxOAMUTCS Ha CTaJAMH MacCOBOIO MOCENEHUsl pacTeHul [4].

Jlnisa npouspacTanus paCTeHUI BayKHBIM SIBJISIETCS HAJIMYKE B IPAHYJIOMETPHUUECKOM COCTaBe
rpyHTa MeJKo3éMa (4acTUI[ MEHbIle 1 MM), TaK KaK UMEHHO 3TH YacCTHUIbl ONPEACIISIIOT €ro
BOJIHO-BO3/IyIIIHbIE CBOWCTBA. B 1opo/ie MpOMBIIIIEHHBIX OTBAJIOB Yallleé BCETO JTOMHUHUPYIOT
XpsIIEBaThie U KAMEHUCThIC Ppakimu. [laxke Ha caMbIX CTAPBIX TEPUKOHUKAX (PPAKIIMH MEHbIIIS
1 mm penko npesbimatot 30%.

I'panynoMeTpuuecKuii cCOCTaB IMOBEPXHOCTHOIO CJIOS MOPOJbl OTBAJIOB YTOJBHBIX IIAXT,
BCKPBIIIH, OTXOJIOB CTPOHMATEPHAIIOB CXOJIEH MEXTy COOO0M MO comep aHuIo Bcex (Ppakiui,
TO €CTh OHU UMEIOT IpyOBIii cocTaB ¢ mpeodnaaanueM (paxiuii 6onee 1 MM (kaMHH U TpaBuil)
(puc.). llnamel 30100TBaja OTIMYAIOTCS OT HUX TOBBIMIEHHBIM COACp)KaHUEeM (paKIuil
pazMepoM mMeHee 1 mm.

Taxum 00pazom, U3yueHUe arpOXUMUUYECKUX CBOMCTB IPOMBILUIEHHBIX OTBAJIOB 1OKA3aJ10,
YTO MOPOJIa OTBAJIOB YTOJBHBIX IIAXT XapaKTEPU3yeTCs CIIA00KUCIION 1 HEHTpaIbHOM peakiueit
cpenst (pH 6,4 — 7,0), cymma nerkopactBopumbix comeit 0,2 — 0,3%, B ToM 4ncie TOKCUYHBIX
— 0,02 — 0,05%. Peaxiust cpeapl TOPOABI OTBATIOB BCKPBIIIN KOJIEOIETCsI OT CIA0OKHUCION 10
cnabomenounoit (pH 6,1 — 7,2), 3aconenue B npenenax 0,2 — 0,7%, B TOM 4uciie TOKCUYHOE —
0,14 — 0,23%. Peakuus cpenpl Opobl OTBAIOB OTXOJ0B CTPOMMATEPUAIIOB IIOYTH HEUTpaJIbHAs,

100 1 %

H KamMHU
O rpaBui

O menko3em
oyl oB oocC 30

Puc. T'panynomerpudeckuii cOCTaB MOBEPXHOCTHOTO 1051 TOPoAbl (%) MPOMBIIUIEHHBIX
otBasioB JlonbOacca: oyl — OTBajbl YTOJIBHBIX IIAXT; OB — BCKPBIIIN; 00C — OTXO/I0B
cTpoiimMarepuasoB; 30 — nuiamoB 30500TBasia Kypaxosckoit TOC.

YcioBHBIEC 0003HAUCHUS : KaMHU - O0JbIe 3 MM, TpaBui — 3-1 MM, MEITKO3eM — MEHbIIE 1 MM.
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3acosnenue B npenenax 0,2 —0,4%, B Tom uucie rokcuunoe — 0,19 —0,35%. lnambl 307100TBaIOB
HMMEIOT IICJIOYHYIO ¥ CUIILHO MIEIOYHYI0 peakuuio cpeanl (pH 8,2 — 9,4), 3aconenue B npezenax
0,1 —0,6%, B Tom uncae Tokcuynoe — 0,05 — 0,27%.

[To 3nauenuto pH, conepkaHuto JErkOpacTBOPUMBIX COJIEH, aHHOHHO-KATHOHHOMY COCTaBY,
rPAHYJIOMETPUYECKOMY COCTaBYy IOpOJia M3YUYEHHBIX OTBAJIOB YTOJbHBIX IIAXT, BCKPBILIH,
OTXOJIOB CTpOMMAaTepuayioB, Mo kiaccudukanuu JloHnenkoro OoraHuyeckoro cama, [4] B
HACTOsIIIIeE BPEMsI HAXOJIUTCS HA CTAJUU MAaCCOBOTO IMOCEJIEHUsI PACTEHUM, UYTO CBUIETEIBCTBYET
O CHIDKEHUU ee puToTokcnyHocTu. Hanbosee HeGnaronpusTHbIE yCIOBUS JIJIsl TPOU3pACTaHUS
pacTeHui Mo 3TUM MOKa3aTeNsIM CIIOKHIUCH Ha 3000TBanax Kypaxosckoi TOC.
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K BOITPOCY ®UTOTOKCUYHOCTHU ITOPObI ITPOMBIIIJIEHHBIX OTBAJIOB JIOHBACCA
O.H. TopoxoBa

Honeuknit 6orannueckuii can HAH Ykpanust

W3ydeHne arpoXuMUYECKAX CBOWCTB MOPOBI MIPOMBIIIICHHBIX OTBajoB JlJoHOAcca MOKa3ajo, 4To Mo 3HAYCHUIO
pH, coxepxaHuo JIETKOPAaCTBOPUMBIX COJIEH, aHMOHHO-KATHOHHOMY COCTaBy, TPaHyJIOMETPUUYECKOMY COCTaBY
OpoJia M3YyYCHHBIX OTBAJIOB YTOJBHBIX IIIAXT, BCKPBIIIH, OTXOIOB CTPOMMATEpHAIIOB, MO KIacCU(DUKAIMH
JloHe1Koro 00TaHUYECKOTO cajia, B HACTOSIIICE BPeMsI HAXOUTCS Ha CTaTUH MacCOBOTO MTOCEIICHUS PACTCHUH, YTO
CBUJICTEIILCTBYET O CHIKCHUU ¢¢ (puToToOKCHYHOCTH. Hanbomnee HeOIaronprusTHbIC YCIOBUS IS TIPOU3PACTAHUS
pacTeHuil 1Mo 3TUM MoKa3aTelsM CIOKUIUCH Ha 30100TBanax Kypaxosckoit TOC.

VK 632.122 (477.62)

ON PHYTOTOXICITY OF DONBASS INDUSTRIAL WASTE DISCHARGE ROCK
O.N. Torokhova

Donetsk Botanical Gardens, Nat. Acad. of Sci. of Ukraine

Study of Donbass industrial waste discharge rock agrocyemical properties showed that such indices as pH-value,
easily soluble solts, anionic-cation composition, granulometric composition of coal mine dump rock, of overburden
rock, and of construction waste rock testify to a rock phytotoxicity decrease and its mass occupation by plants at
present. According to the mentioned indices ash dumps of Kurakhovskaya thermal station are revealed to have the
most unfavorable conditions for plant growth.
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