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EKOJIOTTYHA HEBE3IIEKA ®LIbTPALIIHHUX BOJOMM CMITTE3BAJMIII

3nificHeHO aHaNi3 HayKOBHX JKEPENT CTOCOBHO EKOJIOTIYHOI HeOe3meKku (inbTpaTy cMiTTe3BaMUI. Po3risHyTO
OCHOBHI BIMOTH HOPMAaTHBHUX OKYMEHTIB JI0 IPEHAXHUX CHCTEM BiABEeNeHHA (PimbTpaTy i3 cMiTTe3Bamum. HaBeneno
pe3yIbTaTH PeKOTHOCIUPYBAIBHUX JOCTIIKEHb CMITTE3BAIUI Y MEXaX 3aXiTHOYKPAaiHCHKOTO JIICOCTEIIOBOIO OKPYTYY
SKHUX BiZOOpa)keHO HEJOJIKH MOBOKEHHS 13 QinpTpaToM. Ha mimcTasi mitepaTypHUX DKeper 3p00JIeHO BUCHOBKH, II0
mepeBakHa OUTHIIICTE HEOE3NMEYHWX pEedYoBHH Yy (IIbTpaTi CMITTE3BAIMII IEPEBUINYE TPAaHHIHOJOITYCTHUMI
KOHIICHTPAIIiiTa € 3TyOHNM SIBHIIEM JUIS )KUBHUX OPTaHi3MiB Ta €KOCHCTEM.

KoarouoBi ciioBa: cmiTTe3Banuine, ekcruryaTanisi, GinbTpar, 3a0pyAHEHHS.
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3KOJIOT'HTYECKAS OTACHOCTH ®UJIbTPAIIMOHHBIX BOJOEMOB MYCOPHBIX
CBAJIOK

OcyIiecTBIeH aHANW3 HAYYHBIX HMCTOYHHKOB II0 OMACHOCTH (PHIbTpaTa MYCOPHBIX CBAJOK. PaccMOTpeHBI
OCHOBHbIE TpeOOBaHHS HOPMATHBHBIX JOKYMEHTOB K JPEHaKHBIM CHCTEMaM OTBOJA (pUiIbTpaTa ¢ MYyCOPHBIXCBAJIOK.
IIpuBeneHsl pe3ynbTaThl MOJEBBIX HCCIEIOBAHUN MYCOPHBIXCBAJIOK B Ipenenax 3alaJHOYKPAaHHCKOTO JIECOCTEITHOTO
OKpyra B KOTOPBIX OTpPa)KeHbI HENOCTATKU oOpaieHusi ¢ GuiabTpaToM. Ha OCHOBaHMHM JIUTEPATYPHBIX MCTOYHUKOB
C/enaHbl BBIBOJBI, YTO IMOJABJSIONIEe OOJBUIMHCTBO OMACHBIX BEUIECTB B (QMIbTpaTe CBaJOK IPEBbILIACT
NpeebHOAOIYCTUMBIE KOHLICHTPAMHU U SIBJISICTCS TyOUTEIBHBIM SBJICHUEM JIJIsl )KUBBIX OPIaHH3MOB U 9KOCHCTEM.

KaroueBble ciioBa: cBayka, SKCIUTyaTanus, GUiIbTpaT, 3arpsi3sHEHHE.

V. V. Popovych, Associate Professor, V. P. Kucheravyj,
Professor(LvivStateUniversityOfLifeSafety)

ENVIRONMENTAL HAZARDS LANDFILL SEEPAGE BODIES
The analysis of scientific sources concerning environmental hazard landfill. The basic requirements of
regulations to drainage diversion from landfill. The results of field studies landfill within the Western District of steppe,
which reflected the shortcomings treatment of filtrate. Based on the literature it was concluded that the vast majority of
hazardous substances in landfill leachate exceeds the maximum setallowable concentration and is detrimental
phenomenon to living organisms and ecosystems.
Keywords: landfill, operation, filtrate, contamination.

IlocranoBka mnpo6aeMu.OyHKITIOHYBAHHS CMITTE3BAIUI € OJHIEIO 13 HAWTOCTPININX
eKOJIOTTYHUX mpobiem mroacTBa. OKpiM BiABEJACHHS 3HAYHUX IUJION[ 3€MeNb MiJ 1 00’ €KTH,
Bi/IOyBaeTbCs ~ 3a0pyIHEHHS  JOBKULIA ~ TOKCHMYHMMM  PEYOBMHAMHM  BHACHiIOK  iX
eKCIUTyaTalii. AbTepHATUBOIO CMITTE3BAIMIL € CIIELiai3oBaHl MepepoOHi 3aBOAM, MpPOTE,
3alpoBa/DKEHHST iX Yy eKCIUlyaTalllo B Hamlii Jep)kaBl Maibke He BinOyBaeThcs.CTyIiHB
3a0py/IHEHHS CMITTE€3BAIUIIAMU OOYMOBIIOETHCS KJIIMAaTOM, penbedoM, TYCTOTOI PpIYOK.
HeGe3neuni gakTopy BIUIMBY CMITTE3BAUIL HA JOBKLULIS Taki [1]:

* XIMIYHUI BIUJIMB, KU BUPa)Ka€ThCS BUAUICHHSIMHU HEOE3MEYHUX PEYOBUH 3 €MICISIMU (1IBTPATIB
Ta Olorazy. Hebe3neuHi peyoBHHHM MOTPAIUIAIOTH B IPYHTU Ta MOBITPS, a 3BIATH - Y BOJAOWMH Ta

POCIIHMHHI MPOJIYKTH XapuyBaHHs, sIKI BUPOILYIOThCS B 30H1 BIJIMBY CMITTE3BAJIUIII,



* miporeHHU# (GakTop, MOB'SI3aHUI 13 BUIIJICHHSM TETUIa TIPH PO3KJIaAaHH] BIIXOIB Ta IPU3BOIUTH
0 camoHarpiBaHHs BigxoaiB g0 +40-70°C. Ilpm HenmoctaTHiil TemioBignayi BigOyBaeThCs
camo3aiiMaHHS BIAXO/IiB, SIKE MPOSIBISETHCS y BUTJISAA1 TOBEPXHEBUX MOXKEXK Ta TIIHHSAM Y TOBIII 3
BUJIJICHHSM JTUMY;

* CaHITapHO-EMiAeMIOIOTTYHUHN (AaKTOP MOJIATAE Y BUHUKHEHHI B TUII CMITTE€3BAJIHINA CIIPUSTINBOTO
CepeIoBUINA ISl PO3BUTKY XBOPOOOTBOPHUX MIKPOOPTaHi3MiB;

* 300r¢HHUH (HAKTOP MOJIATAE Y KUTTEMISUTLHOCTI HAa CMITTE3BAIMINAX NITAXI1B, JIA3YHIB, CCABIIIB,;

* colliaibHUMA (DaKTOp MOB'SI3aHUM 13 TUM, IO JIIF0Yl CMITTE3BAIMINA CTBOPIOIOTH 30HY PHU3UKY Ta
JUCKOM(OPTY IS JIIOJICH, SIKI MEIIKAIOTh YW IMPAIIOI0Th MOOJIN3Y MOMITOHIB, a TAKOXX 3MIHIOIOTH
JaHamadT, CIPUYUHSIIOTH MOTIPIIEHHS Bi3yaIbHOTO €()EKTy Ta €CTETUKH.

HeratuBHUMH SBUIIIAMU CMITTE3BAIHII] € TAKOXK BiTUY>KEHHS POJIOYMX 3€MEIb, MEXaHIYHUN
BIUIMB Ha TIPYHTH, IIYMOBE 3a0pyJHEHHS IiJi 4Yac eKCIUTyaTallii IMOJIrOHy Ta TPaHCIOPTYBaHHI
TBEPAMUX MOOYTOBHMX BiJIXO/iB, HEMPUEMHHUH 3amax [2].Brcoka BOJOriCTh MPU3EMHOTO MIApy Y 30Hi
BIUTMBY TIOJIITOHIB TBEPIUX MOOYTOBHX BiJXOMIB aKyMYJIOE€THCS y TOBIII CMITTS 1 B KiHIEBOMY

BUIAJIKy TIEPETBOPIOETHCS Ha PinbTpat (puc. 1).

Pucynoxl - Boooiimu i3 gpinempamom: a) - Jlveiecvkozo micokoeo nonicony TIIB; 6) -
XmenvHuyvkoeo micokozo nonicony TIIB (homo aemopa)

®inbTpaT — piaka (asa, 110 YTBOPIOETHCS HA MOJIIFOHI MPU 3aXOPOHEHH1 TBEPIUX MOOYTOBUX
BiaxoaiB (TIIB) 3 Bonorictio Outbiie 55 % Ta BHAcHiOK aTrMoc(epHHX OMaaiB, OOCIT SKHX
MEePEBHIIYE KiTBKICTh BOJIOTH, [0 BHITAPOBYETHCSA 3 MOBEpXHi mojirona [2, 3].YHacmimok
BUIIQ/IaHHS OMNAJIB HAa CTUXIHHE 3BajlMIIEe YaCTHHA BOJM IPOHMKAE B TOBILY CMITTS, a 4acTUHA
BUIAPOBYETHCS. 3a BIACYTHOCTI BIAMOBIIHUX 1HKEHEPHUX PILIEHB 1[0JI0 MOHTYBAaHHS F€OXIMIYHHUX
Oap’epiB, OpeHaXiB, CTOKIB Ta BOJOBIIBEICHHS y CMITTE3BANUIIAX BeCh (UIBTPAT, MPONUIIOBIIN
yepe3 TOBIILY CMITTS, IPYHT Ta MiI3eMHI BOJIU, TOTPAILISE Y BIAKPUTI BOJOHMHUILA.

@inbTpar, 10 YTBOPIOETHCS Ha IMOJITOHI, TOBUHEH 30MpPATHUCS B KOHTPOJBbHI CTaBKH, a MOTIM
HanpassTacs Ha o4uucTky[2, 3]. Jlo crazmii ounctku ¢inbTpaTy Mae OyTH mepembadeHa HoOro
rpyba cemaparitisi, ceuMeHTaIlis, po3noait ¢az.Meroq 4y cmocid OYMCTKU Ta 3HEMIKOKCHHS
¢GiIbTpaTy BHU3HAYAETHCS Ha OCHOBI IPOBEAEHHS IOMNEPEIHBOI0 aHaji3y HOro BIACTMBOCTEH 3a

TaKUMU ITapaMETpaMu:



- KUTBKICTb (DUITBTpATY;
- KOHIIGHTpAIlisl amiaKy, HITpaTiB, HITPUTIB, (PeHOTY, XJIOPUIiB, Cyab(aTiB, MIaHIAIB, y T. Y. 110

JIETKO BUBLIBHIOIOTHCS;

KuCI0THICTH (pH);

€JIEKTPOTIPOBIIHICTb;

XTIK, BIIKs:

BMICT 3arajibHOTo a3oTy, (ocdaris;

KOHIIGHTpAIIisl BAXKKUX METAJIIB;

BMICT BYTJIEBOJIHIB, OCOOJIMBO THX, IIIO BMIIIYIOTH XJIOP TOIIIO.
AHaJi3 ocTaHHIX J0CTiKeHb Ta myOJikamiid. YucieHHi nociikeHHs QUIbTpaTy, SIKUN
BUJIUTSIETBCS 13 TOBIIII BIIXO/IiB, TOKA3aJM MOTO TOKCHYHICTh Ta HEOE3IEKy JIJIsl )KUBUX OPTaHi3MiB.

Hocnimxenusmu [4] BctaHoBieHo, mo B ¢inbTpati nonirony TIIB «Benepa» y Bemukux
KUTBKOCTSIX BIJI3HAYA€ThCA NPUCYTHICTh amiaky, XJIOpPWUIIB, 3aii3a, MiJBUIICHUNH BMICT CyXOro
sanumiky. Y ogHOMY o3epi 36impmennii pH (9,1) i Bmict nitpuris (5,367 mr/am® abo 1,63 T/K), a y
iHmomy — Bwmict pryTi (2,4 I'IK). KonuenTpariii 3a0pyIHIOI0YHX PEYOBHH B JECATKHU 1 COTHI pa3iB
Bunli 3a ['JIK. [anumii ¢insTpar € mxepenoM 3a0pyIHEHHS MiJ3€MHUX Ta IMOBEPXHEBUX BO/I.
Pe3ynbraty nokasanu nepeBUILEHHS B BOJAX 3ai3a, HOro KOHLEHTPALlii B CTaBKaX KOJIUBAJIKUCS BiJ
0,51 Mr/mv° a6o 1,7 TAK no 1,84 Mr/M° a6o 6,13 TZIK. Takox Oynu mpoBEIeHI JOCIIKSHHS
CKJIQJy TIJ3€MHHUX BOJ 32 JOIOMOTOK0 TiJPOTCOJIOTIYHUX CBEPIUIOBUH. B IesKkuX CBEpIOBHHAX
BiJI3HAYAE€THCS MIABHUILEHUN BMICT HiTpatiB - 48,03 Mr/z[M3 abo 1,07 TAK. B cBepanoBuHax 3a
aBTOJIOPOTOIO, BiI3HAYAETHCS BETMKUN BMicT 3amiza 0,78 mr/am® a6o 1,3 T'IK, amomniro 43,6 -44,31
Mr/am° a6o 21,8-22,155 TAK, xmopuxai 514,2-521,1 Mr/z[M3 a6o 1,47-1,49 TJK, mimBuiieHa
»opctkicts 11,9-12,4 MTr-eKB/IM° 260 1,7-1,77 TAK 1 cyxuit 3anumox 1350,4-1351,2 Mr/am° a6o
1,35 TJIK [4, 5].

Ananiz mnpo0 ¢uIbTpary, BiliOpaHUX 3 TUIa TOJNIFOHYNOKa3aB, w0 (iAbTpaT €
BHUCOKOKOHIICHTPOBAHUM, MICTHTh TOKCHYHI KOMITOHEHTH, po3uuHu [6]. Bin sBisie coboro piguHy
BiJl YOPHOTO J0 >KOBTO-KOPHUYHEBOI'O KOJBOPY 31 CHEHU(PIYHUM 3aTXIIUM 3allaxoM 1 cj1abo JIy>KHOIO
peakuieto cepenoBuma (pH = 7,5-8,25). Ximiunuii aHanmiz (iabTpaTy MOKa3aB BUCOKHM BMICT Y
HbOMY OpraHiYHUX PEeuoBHH, Ipu IboMy, criBBigHomeHHs BIIKS/XIIK cranoButh 6muspko 0,01-
0,005, 10 CBIAYUTH MPO BUCOKUN BMICT O10PE3UCTEHTHUX KOMITOHEHTIB.

Hocmimxenus ¢inpTpary Kapacaiicbkoro momirony AnMatuHcbkoi oOusacti (Kazaxcran)
IPOBOJWINCS BIAMOBIAHO 70 MOPU POKY: B HAMXONOAHIMIMN MicAlb — CIYeHb 1 Halmapkimmi
nepioJy — KIHEb 4YepBHS - MOYAaTOK JUNHSA [7]. Bymo BCTaHOBIEHO, MIO KOHIEHTpAIlis

3a0pyIHIOIOUUX PEUYOBHH y (IAbTpaIliiHUX BOJax MoyroHy 3axopoHeHHs TIIB myxe Bucoka i



CXWJIbHA JIO 3HAYHOTO KOJMBaHHs. CIOCTEPIraeThCs 3pOCTaHHS BMICTY MOJIOTAHTIB B JITHIN TIepios

(tabm. 1).

Tabauys 1. Kpamuicms 3pocmanns Hebe3neunux pevosur y ¢hinompami y 1imuiti nepioo(3a 0aHumu

[71)

PeyoBuHa KparHictb 3pocTanns
cynbhaTi 1,4
XJIOPUAN 1,2
MUIL'IK 8,1
XpOM 3arajibHUH 600
Miglb 14
LIUHK 1,6
BITK 3,7
XIIK 3,5

AHaiz QiIbTpaliiHUX BOJ TOJITOHIB € JOCUTh 1H(OPMATMBHUM MarepianoM. BuBueHHS
ckiany GimpTparniifHoi Boau moinirony 3axopoHeHas TIIB mae 3mory orpumaru masi ajist miaoopy
METOAY OUHIIEHHS, 1110 € aKTYAIBHOIO MPOOJIEMOI0, BPAXOBYIOUH 00CSATH yTBOPEHHS (PUIBTpATYy.

Ckunan ¢inbpTpaTy 3aleXHO Bifl BiKY, HaBeIeHUH y TabmuIll 2.

Tabuys 2. Ckaao ginempamy nonicomie 3 pizHum mepminom Gyuxyionysanns (3a oanumu [12])

®diabTpar .
. . digpTpar
MOJIIrOHY 3 ®inbTpar .
. OnnHnus . MOJIITOHY,
IHoxasHuk pinbTpary . MOYaTKYy MOJIIrOHY, .
BUMipy . Oinpmre 10
exkcruryarauii, 1- 3-10 pokis .
3 poxn pokiB
Kucnoruicts, pH - 4-7 5-6 7-8
BIIKSs MrO,/n 15000 6000 1000
XIIK mr Oy/n 21000 13000 6000
lon amoHit0 MT/TT 800 300 500
ConeBMicT MI/J 1000 2000 6000

3a pe3ynbTaTaMM XIMIYHOTO aHali3y MiJA3€MHUX BOJ BCTAHOBJIEHO 3HAYHUI BIUIMB 3BAJMILA
Ha BOJIOHOCHI IIapu B pe3yJIbTaTl PO3KJIaJaHHS OPraHiuHUX PEeYOoBUH. BMICT y BOAI aMOHIMHOTO
azoTy mnepesuinye HWoro ¢onoBuii BMicT y 14,5 pazis, BIIK — B 10,5 pazie, XIIK — B 8§ pas3,
OpraHiqHOTO BYIJIEIIO — B 4,5 pa3a, Cyxoro 3ajquIlKy — B 3 pa3u, KaJblilo — B 2,2 pa3a, MarHito — B
2,8 paza, 3amiza — B 51,5 paza, 6apito — B 8,7 pa3za. BinzHaueHO Takox TyXe ICTOTHE 3a0pyTHEHHS 3
TEPUTOPIi 3BAJUIIA MIJ3EMHUX BOJA XJOpHAaMu — B 83 pa3u 1 HaQTOmpoayKTaMu MpUOIU3HO B 4
pasu Bia hoHOBOTO BMICTY [8].

Hebe3neunnii QinpTpaT BUALIAETbCS Ha TepuTOpiilluporoBCbKOro mMoroHy TBEPIUX
noOyroBux BinxoniB (KuiBceka obmacts) [9]. Ilix TimoM AeMOHOBaHUX BIAXOJIB 3aJISTAIOTh MilllaHi
BIJIKJIQJM TIOJTABCbKOI CBUTH HEOTeHY, SIKI MaroTh AY)K€ BHUCOKY (IIbTpaliiiHy 31aTHICTh 1 €

OCHOBHHUM BOJIOHOCHUM Topu30oHTOM. [Ipupoani mpxepena HOro >KUBJICHHS 30CEpEkKEHl Y



HU3UHHUX (GopMax penbedy 1 CMoYarKy Il BOAU CIPHUSIA OOBOJHEHHIO JEMOHOBAHUX BIIXOIIB
3HM3Y.

HaykoBiamu y mpari [10] mpoBemeHO po3paxyHOK Kiacy HeOesmeku QiabTpary, sSKHi
BUIILISAETHCA 13 JIBBIBCHKOTO CMITTE3BaIUIA. TakoK MpoaHaTi30BaHO HETaTUBHUI BIUIUB TOJIITOHY
TBEpAUX IMOOYTOBUX BIAXOJIB Ha JOBKUUIS, a OCOOJIMBO HETAaTUBHHM BIUIMB JPEHAXHUX BOJ
NOJITOHY Ha TPYHTOBI Ta mig3eMHi Bomu. llpoBeneHwii po3paxyHOK iHJEKCIB TOKCHYHOCTI
(HeOe3MeKn) OKpeMHX XIMIYHMX PEUOBHH —CKIJIQJHUKIB 1HQIIBTPATIB MOJIrOHY Ja€ 3MOTY 3a
OTPUMAHUMH pe3yJbTaTaMd BHU3HAUYUTH CYMAapHHUM IHJEKC TOKCHYHOCTI Ta Kiac HeOe3neku
JOpeHakHuX Boj mojirony [10].

IMocranoBka 3aBaanHHs.B VYkpaini ekcrmiyataunis mnoiniroHiB TIIB  3aiiicHIoeThCs Y
BignoBigaocTi 1m0 JIBH B.2.4-2-2005. «[lomironm TBepaux moOyToBuX BigxomiB. OCHOBHI
MOJIO’KEHHS MPOEKTYBaHHA», a 30ip (impTpaTy —BiAMOBIAHO M0 «METOAMYHUX pEeKOMEHMAIii i3
30upaHHs, yTWi3alii Ta 3HEMIKO/PKeHHS (UIbTpaTy IMOJIroHIB MOOYTOBUX BimxoaiBy». I[Ipore,
BUMOTH IIMX HOPMATHBHHUX JOKYMEHTIB Yy OUIBIIOCTI BHMAJAKIB HE BUKOHYIOThCS. DimbTpaT
BiJIBOJUTHCS 13 CMITTE3BAIUI] XaOTHYHO Ta 0€3 JOTPUMAHHS BUMOT y BOJOWMH, SKi pO3TaIIOBaHi
Oins migHDKKA. MeToro 1iel poOOTH € aHalli3 eKOJOorivyHOI HeOe3neKn (GuUIbTpaliifHuX BOJOHWM Ta
BCTAHOBJICHHSI OCHOBHUX MOPYIIEHb BiJIBeICHHS (PUIBTPATIB 13 CMITTE3BAIMIN3aX1IHOYKPATHCHKOTO
JICOCTETIOBOTO OKPYTY.

Bukiaa ocHoBHoro martepiaay.Hopmarusauii nokyment [IbH B.2.4-2-2005 Bkasye, mo s
30upaHHs 1 BiABeJNeHHA (IIbTpaTy 3 MaijJaHuuKiB ckiaayBaHHA TIIB mpoekTyroTh IpeHaxHY
CHUCTEMY, fKa CKJIQJaeThCs 3 IIApPOBOrO JpeHaxy (Tranbka abo mebiHb) Ta OPEHaXHUX TpYoO.
Marepianu, sfKi BUKOPUCTOBYIOTH JJISl YJIAIUTYyBaHHS IIApOBOrO APEHAXy 1 JAPEHaXHUX Tpyo,
NOBUHHI OYyTHM XIMIYHO 1 OIOJOTIYHO CTIHKMMH 1 MiAOUpatucs Tak, 00 XIMIYHO-(I3HYHI
BJIACTUBOCTI (inbTpaty Ta Mexaniyna 1ist TTIB He npuBoaniu 6 10 BiAMOBH B poOoTi cuctemu [2].

Y «MetomuuHux BKasiBKax...» [3] HarojomeHo, M0 Ui BifBeIeHHS (imbTpaTy
PEKOMEHAYETHCSI BUKOPUCTOBYBATH TPYOH 3 meppopoBaHOI0 Ha 2/3 moBepxHEr ado 3 Mpopi3amH.
Pexomenayerbes 3actocoByBaTu TpyoOu 3 nmiamerpom He meHiie 300 mMm. TpyObu pexomeHAyeThCs
yKJIaZIaTH Ha MOBEPXHI TiAPOi30JII0I0Y0ro mapy TakMM YMHOM, 1100 (ibTpaT BiABOAMBCA 31 BCi€l
OCHOBM TMOJIirOHa NOOYTOBHMX BiAXONiB. Hecydy 3maTHICT Tpy0 pPEKOMEHIYEThCS BU3HAYATH
creliaibHUM po3paxyHKkoMm [3].

3 METOI YHEMOXJIMBJICHHS 3acMIYeHHsI JpPEHaXHOI CHUCTEMH IiJ] 4Yac eKcIulyaramii
PEKOMEHYEThCS 3/IIHCHIOBATH i KOHTPOJIb 1 MpoMuBaHHS. DiIbTpaT peKOMEHIYEThCS 30MpaTH y
KOHTPOJIbHI CTaBKH, a IOTIM HANpaBIATH!y CUCTEMY BOJOBIJBEIEHHS HACENEHOrO ITYHKTY;Ha
CIOPY/IU 13 3HEMIKOKEHHSI Ta YTHJI13alil GUIbTpaTy, PO3MIILIEH] HAa TEPUTOPIi MOTIrOHY TOOYTOBUX

BigxomiB [3].



[lim Yac pPEKOTHOCHHUPOBHO-MAPUIPYTHUX  JOCHIKEHb  CMITTE3BAIMIN Y  MeXKax
3axX1HOYKPAiHCHKOTO JIICOCTENIOBOTO OKPYry HamMH Ha KOAHOMY i3 LUX OO’€KTiB HE BHIBICHO
JpeHaKHI CUCTEMH, SIKi O BIAMOBITATN BUMOTaM HOPMAaTHBHHUX JOKYMEHTIB. QUIBTpAT BiBOIUTHCS
XA0THYHO Ta HE HAIPABISIEThCA y BIANOBIAHI pycia. 30kpeMa, Ha COKaJlbCbKOMY CMITTE3BAIUILI
GbinpTpariiHi  BOJOWMH YTBOPEHI y MICISX MPUPOJHOTO 3HWKEHHSA peiabedy Mo0Iu3y
clibchKOTrOCIOAapCchKuX yrifb.Ha UepBoHOTpaicbKOMy CMITTE3BaNIUINI (DITbTPAT HAKOMHYYETHCS 13
MiBJIECHHOTO OOKY cMiTTe3BanuIIa. JKOMHUX IPEHAKHUX CUCTEM uu Jamb juis 30epiranns GirsTpary
He crnoctepiraerbes.[loBiTps 3a0pyaHEeHEe TOKCMYHMMM BUIApaMM Ta Ma€ HENPHEMHUI 3amax.
Konip ¢inbTpaTy KOpHYHEBO-YOPHUM, MICISIMH 13 JKOBTUMH IUISIMaMHU. 3OUIBIICHHS PIBHSA HOTO
BiIOYBA€ThCS IIiJ] Yac OMAiB Ta TAaHCHHI CHITY. Y MICHSAX BUAUICHHS (PUIBTpATy CIOCTEPIraeThes
PO3BUTOK TaKHX POCIHH SIK: OOJINMMXa KPYIIMHOBa, Oepe3a MOBHUCIA, KYHHYHUK HA3eMHUH, AUKa
MOpKBa.

Ha TucmeHUIpkoMy CMITTE3BANMILI (IbTPAT HAKOMUUYETHCS y IITYYHO 3BEACHHX spax 13
MiBHIYHOTO Ta CXIJHOro OOKiB cMiTTe3Bayumia. [peHaxHi Ta QUIBTpyBalIbHI CUCTEMH BiACYTHI. 3
HiBHIYHOTO OOKY y sipax i3 (uIbTPaToM PO3BHBAETHCS BOJSHA POCIMHHICTH, 30KpeMa, komum. Ha
Oeperax QinbTpaniiinux BomoiiM pocte ocuka.@inbrpar PaBa-Pychrorocmitre3Banuiina cTikae B
YTiAJs, 1€ BUPOIIYIOTbCS CLIBCBKOIOCHOAAPChKI KyAbTypH. CMITTe3BayuIIEe HE OOJAIITOBaHE
JNPEHAKHUMH KaHaBaMHU Ta CUCTEeMaMH OYHCTKH. KOHTpoib 3a BHIUICHHSAM (iIbTpaTiB Ta
€KOJIOTIYHOT 00CTaHOBKH HE 3/1HICHIOETHCSL.

MoOHITOPHHT TOBEPXHEBUX BOJA Yy 30HI BIIMBY ['puboBuipkoro cmirre3anumia (MIIK
«306upanka», M. JIbBiB) Ta BU3HauU€HHs (PAKTUYHMX TPAHUIb 30HU I[bOT'O BIJIMBY HaBeI€HO y poOOTI
[11]. BeranorneHo, mo y mpobi Box 3 p. ManexiBku, BiniOpaHiii mo0imu3y aBTomopord JIbBiB —
Kosenb, cnocrepiraerbest nepesunieHHs: ['JIK nume 3a Bmictom po3zumHeHnoro kucHio ta BCKS.
Exonoriunuii cran Box 3 p. ManexiBku y ceni ManexiB He3aqoBUIbHMHM. TyT 3adikcoBaHO
nepepuiieHHs ['JIK 3a BMicTOM HITpaTiB, CBUHIIO, Kaamito, cyxoro 3anumiky, bCKS. Ie cBigunTh
Mpo I1HTEHCUBHE 3a0pyJAHEHHS PIYKOBUX BOJ| HACEJICHHSM. AHAI3 OTPUMAHMX pe3Y/IbTaTiB
M0Ka3aB, M0 y 0araTbox mpobax BMIiCT BAKKUX METaJliB TIEPEBUIILYE BCTAHOBIICHI HOpMU [11].

Baromoro BiAMIHHICTIO (UIBTpaTy BiJl iHIIMX TUMIB CTIYHUX BOJ € HEPIBHOMIPHICTH HOTO
HAKOMMWYEHHsI TNPOTATOM pPOKY uepe3 KOJMBaHHSA piBHA aTMmocdepHux omaais. Ha mnpaktuii
GUIBTpaT PO3AUISIIOTh HA 2 BUAU: «MOJOIUN (QUIBTpAT», SIKUH yYTBOPIOETHCS HA MEPIIMX eTarax
pO3KJalaHHA BIAXOAIB B aepoOHIM 1 aHaepoOHIN ameroreHHid ¢a3i (Bix 2 go 7-10 pokis
CKJIaJTlyBaHHs) Ta «CTapuil PuIbTpaTy, IKUil PopMyeThCcs HA CTalifAX MeTaHoreHesy [12].

®inpTpaliiiHi BoaH, SKi YTBOPIOIOTHCS B aneToreHHii ¢asi (pH=3,5-6,0), xapakTepu3ytoTbcs
BrucokuMu 3HadeHHs MH XIIK (5000-30000 MFOz/}IMS) i BIIKs (2000-20000 MFOz/JIMS). Cxnan

OpraHiuHUX J00aBOK, B OCHOBHOMY, IIPEJCTaBICHUH JIETKUMU OpPTaHIYHUMH KHUCI0TaMu kupiB. Ha



ik cragii mounmHaeThes Tymidikamis BiaxomiB. Y uIbTpaTi, SKUA yTBOPIOETHCS Ha CTafii
aKTUBHOTO MeTaHoreHnesy (pH=6,5-8,8), 3nauno 3nmwkeni Benmununan XIIK (3000-4000 MrOy/mm°) i
BIIKs (100-400 wmrOy/am®). Ha craGinemiii cramii Meramorenesy (peKylIbTHBAL[HHHA i
MICISAPEKYIbTUBAIIMHAA JKUTTEBI IUKIW TOJITOHY) BIIOYBA€EThCSA TMOAAIBINEC 3MEHIICHHS
KOHIIGHTpaIlli  OpraHiyHUX  peYoBMH y  (QinabTpari, 1TpoTe  30UIBIIYETHCA  YacTKa
BaXKOOKHUCIIFOBAHUXCIIONYK, 110 YTBOPEHI NpHU MOAAIBIIOMY PO3KJIAIaHHI Ta TyMiQikarii cMiTTsS
[12].

Takum unHOM, ocoOMHMBOCTSIMU GinbTpaTy nomiroHis TIIB e:

e 0araTOKOMITIOHEHTHHH XIMIYHMN CKJaJ, MPEICTaBICHUH OpraHiYHUMH Ta HEOPraHIYHUMH
CIOJTyKaMHU, KU 3MIHIOETHCSl Ha KO’KHOMY €Tarll JKUTTEBOTO LIUKITY MOIrOHY;

e 3aJIeKHICTh 00’ €My 1 cKiIany QuUIbTpaTy BiJ CE30HHUX KOJIMBaHb B aTMocdepi;

® BUCOKHI BMICT TOKCHYHHX KOMIIOHEHTIB;

e 3alexHICTh 00’eMy 1 ckimaay QuUIBTpaTy BiI BiKy, IUJIONI, MOTYXKHOCTI, I1H)XXEHEPHOI
1H(paCTPyKTypH MOJITOHY Ta MOP(HOIOTIYHOTO CKIIALy CMITTS;

e OakTepiajgbHE 3a0pyIHEHHS,

® CKOJIOTiYHA Ta TEXHOTCHHA HeOe3MeKa sl TOBKIIIIS.

Brnacui nocmikeHHsT (i3MKO-XIMIYHHX BJIACTHBOCTEH (iIbTpaTIB MOKa3aiH, M0 HAWOLIBII
COJIEBMICHUMU € CTOKH JIbBIBCHbKOr0o, XMeNbHUIBKOTO, THCMEHHIIBKOTO cMiTTe3Banuml. DiabTpat
TUCMEHHIIBKOTO CMITTE3BAJIMINA XaPAKTEPU3YETHCS SIK «CTapUi», OCKIIBKU BIJCHIIAHHS BiIXOIIB
Ha HbOMY B)K€ He 3/iHcHIOeThCs. Kucoumu € ¢iabTpatu BeiX cMiTTe3Banuml. Jlume peakiist

Tucmenunpkoro GuIbTpaTy 0111 HAOTMXKEHA 10 HeHTpanbHOi (pH=6,5) (Tabm. 3).

Tabauya3. Dizuko-ximiuni enacmusocmi 00CAioxcenux hinompamis

CMmirTe3BaNHUIIE Kouaip ¢inbTpary Kucaornicrs, Buicr
¢inbTpary, pH coJieil, Mr/J

JIbBiBCBHKE JOPHUI 45 6200
Jlyubke - - -
TepHomniibcbke - - -

XMeJIbLHUIIbKE YOpHUU 5,0 5900
MarepiBcbke - - -
PaBa-Pycbke - - -

YepBoHOIpajaChKe 4OpHUI 5,0 4000

CoKanbCchbKe JOPHUI 5,0 5000

TucMeHubKe KOPUYHEBUU 6,5 5500

Jlns BcTaHOBJIEHHS HaMOLIbII OE€3MEeYHOro, 3 TOYKH 30py TMOBOJKEHHS 13 (LIBTPATOM,

CMITTE3BAJIMILA PO3PAXOBAHO IHTETPATBHUIN KOEPIlIEHT Oe3MeKH KOXKHOTO 3 HUX 32 (OPMYJIOL0!




ne: di — iHgeKe 3HaYMMOCTI Ta MPIOPUTETY;

1 — KUJIBKICTh ITOKA3HUKIB BUXITHUX JTaHUX.

Ingexcu 3HauuMmocTi Ta mpioputeTiB (d)HaMH BCTAHOBIIOBAIKMCH JJIi KOKHOTO OKPEMOTO

MOKa3HUKA, KWW XapaKTepu3yBaB IEBHUI HEAONIK TOBOKEHHS 13 (LIBTPaTOM OKPEMOIo

cMiTTe3Banmina. MakcuMalibHi 3HAYE€HHS 1HEKCY 3HaYMMOCTi (1)BiAMOBIAaIn HAHOIIBIIN 3HAYYIIIM

MOKAa3HHUKaM, K1 ICTOTHO BIUIMBAIOTh Ha €KOJOTIYHUM Ta TEXHOINEHHHUH CTaH HOBKIIIA. MiHIMaIbHI

3HaueHHs (0,2) BCTaHOBIIOBANWCS [Js THUX IOKAa3HHKIB, SKI MarOTh MiHIMAJIbHHI BIUIMB Ha

TEXHOTEHHHMI CTaH JOBKIUIA.3HAYCHHS 1HJEKCIB 3HAYMMOCTI Ta MPIOPHUTETIB a TaKOX HEIOJIKH

MOBOJIKEHHS 13 QUIbTpaTaMM Ha AOCIIIKYBAaHUX CMITTE3BAIMILAX HaBeleH1 y Taol. 4.

Tabnuysd. 3nauenns iHOeKcie 3HaUUMOCMI Ma HeOOIKU NOBOOICEHHs 13 pinbmpamamu
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2 > 2 I = = =
5 = = = =5 B 28 |2 S & E
< = o = [>) o == = o= =)
R 18 = = = 2 |5 B 2 =
= = 2 s |5 = s =
==l ) e )
= = [=2
d 0,8 0,4 0,6 0,8 1,0 1,0 1,0 0,2 0,6 1,0
JIbBiBCBKE + - + - - - - - - -
Jlyipke - - - - - _ _ + _ -
TepHOMIbChKE - - - - - - - + - _
XMeIbHHUIIEKE + - + - - - - - - -
MarepiBcbke - - - - - - _ + _ -
PaBa-Pycbke - - - - - - - + i -
UepBoHOIpaJIcCbKe + - - - - - - - - -
CoxkanbChKe + - - - - - - - - -
TucMeHUIILKE + + + - - - - + _ -

Haiibinbi 6e3neyHuM, i3 TOUKM 30py NOBOKEHHS 13 QiIbTpaTamMu, BUSBUIOCS THCMEHHIIbKE

cMmitre3Banuie. Ciijl 3ayBaXWTH, IO 1€ €IWHE 13 JOCTIPKYBAHMX CMITTE3BAIHIN, SIKE HE

ekcruryaTyeTbes. [Iporecu BiacumaHHS BIIXO/IB Ha I[bOMY CMITTE3BAIMINI HE BigOyBaroThes. Ha

MOBEPXHI Ta O1YHUX CTOPOHAX CIOCTEPIraloThCs MPUPOIHI (HITOMENIOPATUBHI MTPOLECH.




Hatinmwxuuit iHTerpanpauil koedimienT 6e3nexu (0,2) mpuTaMaHHUN CMITTE3BATUIIAM Y SIKUX
BIJICYTHI O3epa-HaKomuuyBadi (iabTpaTiB, IPEHAXHI CUCTEMH, a (IIbTpAT HAMPIMY HOTPAILIIE Y
JIOBKOJIa PO3TAIIOBaHI CUTBCHKOTOCTIONAPCHKI YTrijysa. 3arajioM eKCIUTyaTailis [MUX CMIiTTE3BaJIHIIL
3IIHCHIOETHCS 3 TIOPYIICHHSIMH BCTAHOBJICHUX BUMOT.

PospaxoBani koedimieHTH 0€31eKHu KOKHOTO 13 CMITTE3BATIUII HABEJCHO HA pHUC. 2.
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Puc. 2. Koeghiyienmu 6e3nexu 00Cnioxncysanux cmimme38anuy 3 ypaxy8auHsIm H080ONCEHHS I3

Ginompamom

BucHoBKkH.SIK MOXKHA TOOAYUTH 13 HABEIEHUX HAYKOBUX JOCIIIKEHb, IIepeBakHa OUIBIIICTh
HEOE3MEeUYHUX PEUYOBUH y (IIBTpaTi CMITTE3BAIUIN Ta TOJITOHIB TBEPAUX MOOYTOBUX BIIXOIIB
PI3HUX KpaiH MEPEeBHINYE TPAHUYHOAOMYCTUMI KOHIIEHTpAIIll, 1[0 € 3ryOHUM SIBUIIEM JJISl KUBUX
OpraHi3MiB Ta €KOCHCTEM.Y pe3ysbTaTipeKOrHOCIUPYBATbHUX JOCTIKEHb CMITTE3BAIIUII Y MEXKax
3aX1AHOYKPATHCHKOTO JIICOCTENIOBOIO OKPYTY BHSBMIIOCH, IO JPEHaKHI CHUCTEMHU BiJIBEJACHHS
¢binpTpaTiB BiACYTHI. PIbTpAaT HAKONUYYETHCS Y BIACTIMHUKAX Ta He nepepoliseTbes. Ha neskux
CMITTE3BAIMILAX BIICYTHI KaHaBU JJIsl HAKOMMYEHHS (QUIbTpaATy 1 BIH MOTpAIlige€ Ha pOMAIOYl 3eMJIl
CITBCBKOTOCTIONIAPCHKUX ~ YTi/Ib  3a0pYyAHIOIYM X TOKCHUYHUMH eJeMeHTamMu. HanOimbim
«Oe3MeUHUMIY € CMITTE3BAIUINA, SIKI HE EKCIUTyaTYIOTbCS Ta CYNPOBOKYIOTbCS HPUPOIHUMU

(biTOMeNOpaTUBHUMHU IPOLIECAMH.
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