ISSN 1994-7836 (print)
ISSN 2519-2477 (online)

HaykoBuit BicHMK H/ITY YKpaiHu
Scientific Bulletin of UNFU

http://nv.nltu.edu.ua
https://doi.org/10.15421/40280518

@ X Correspondence author

\A/

HATYH
:{‘;’;4"1;' Article received 14.05.2018 p. M. V. Ruda
?’%ﬁ,\ﬂ Article accepted 31.05.2018 p. marichkarmv@gmail.com
AN yIwERE

YK 502/504:628.11-047.36

H. 0. Xomko, M. B. Pyda

Hayionanenuii ynisepcumem "JIvgiecoka nonimexuixa”, m. Jlvgis, Yxpaina

OLIHIOBAHHA BIIJIUBY "JIbBIBBOJAOKAHAJIY" HA 1OBKU/IJIA

[MpoananizoBaHO ekoJOTiYHI MpoOIeMH (YHKIIOHYBAaHHS O4MCHHX cnopynd "JIeBiBBomokanamy". JlochimkeHO KaHai3amiiHi
criopyau Micra JIbBOBa, IO CKIIAJAalOTHCS 3 ABOX TEXHOJOTIYHUX JIiHIN, SIKi pO3TalIoOBaHi Ha IpaBoMy 1 JT1iBoMy Oeperax piuku ITom-
TBa. BeraHoBeHo, 110 HE3aI0BITBHUIN CTaH CUCTEM BOAOBIABEACHHS i MOB'S3aHE 3 UM 3a0pyJHEHHS BOJOHM € OZIHIEIO 3 TOOBHUX
po0JIeM HaBKOJIMIIHBOTO IIPHPOTHOTO CepeIOBUINa Y KpaiHH, 1[0 CTAHOBUTH 3HAYHHI PU3MK JUIS 370pOB's HaceneHHd. HasBHI Tex-
HIYHI CIIOpYIM JUTS BifABENEHHS Ta 0OpOOJICHHS CTIYHUX BOJ 3HAXOIITHCS Ha Mporpecyrodiit crafii ¢isuanoro posnaxy. OCKUTBKH
IIPOBECTH 3HAUHY 3aMiHy yCTAaHOBOK HAMONIKYMM 4acoM € HepeasliCTUYHO, TEPMIHOBO MOTPiOHO PO3poOIATH KOHIEMIIT 1 3aX0au 3
PEMOHTY HasIBHUX yCTAHOBOK, IKi IIOKPAIyIOTh OYMCTKY CTIYHHX BOJ[ 1 MOXHA X BUKOPUCTATU B HACTYIHI pokH. IIpoBeneHo mocii-
JOKEHHST CTOCOBHO BIUTHBY OYHMCHUX CIHOPYA Ha TEPUTOPIIO MiAIIPUEMCTBA, BU3HAUYCHO BMICT BaXKKHX METAJIIB y OcCa/li IEPBUHHUX Bif-
CTIHHUKIB Ta y IPYHTI, 1[0 3HAXOAUTHCS Y MEXI 30HH BILUTUBY I[bOTO TEXHOT€HHOTO 00'ekTa. [linTBepkeHo, 0 3HaYHI KOHIIEHTparlii
(eHoy, hopManbAeTiny Ta IHIINX aHTHCENTHKIB CIPUIMHSIOTH IEHATypallifo OLIKIB IPOTOMIa3My, a eip i aleToH pyHHYIOTh 000-
JIOHKY XMBHX KJIITHH. BCTaHOBIIEHO, IO Ha TEPHUTOPIAX (HA 3axXiJ Ta Ha MIBHIY BiJ MYJIOBHX MaiJaHUYNKIB) € NEPEBHUIIEHO HOPMHU
BMICTY BKKHX METAIIiB: KaJIMil0, Mifli, HIKEIIt0, CBHHIIIO, XpoMy, IUHKY. Lli Baxki MeTanu HanexaTh 1o I Ta Il kiaciB HeGe3mneku. He
BusiBiieHO nepeBuieHs I'JIK Ta ¢poHoBHX KOHIEHTpaIliil 3 aMOHiI0 00MiHHOTO, hocdopy (pyxomi dopmu), HITPATIB, CYIb(ATIB, XJI0-

puiB B 00'eqHAaHIH po0i IPYHTY HA MiBHIY BiJ MyJOBUX MaiJaHUHKIB.
Knruoei cnosa: MynoBi MaliJaHIMKH; OYUCHI CIIOPY/IU; KaHATI3aIlii{HI BIIXOIH; KEK; KaHaTi3aiiHIA KOJIEKTOP.

Beryn. Boza sik kocHa pedoBuHa 6iocepu i cepeioBy-
1€, 3 SIKOT0 3apOAMIIOCS 1 IPOIOBKYE (PYHKIIOHYBATH >KHUT-
Ts1, € TOJIOBHOIO YaCTHHOIO Tifpocdepn. Boxa perymoe Kimi-
MaT IUTaHeTH, 3a0e3ledye rocIoJapChbKy Ta IPOMHUCIOBY
IisUTbHICTE JTFonet. OOMEXeHi 3amac TMpicCHOI BOIU IIIe
OibIlle CKOPOUYIOTHCS Yepe3 iX 3a0pynHeHHs. 3Ha4uHy He-
0e3IeKy CTaHOBJIATH CTIYHI BOJIM, OCKIJIKM BEJINKA YacTH-
Ha BHKOPHCTaHOI BOJAW IIOBEPTAETHCS Y BOXHI OacelHM y
BUIJISLAI CTIYHHUX BOI.

[MpoGnema yrumizauii kKaHami3alifiHUX BiIXOMIB iCHYE Y
BEJIMKHUX 1 MaJIUX MicTaX, pO3BUHEHHX 1 arpapHHUX KpaiHax.
OCHOBHUMHU cII0cO0aMU 1T030aBJICHHS Bifl HUX €: 3aTOILICH-
HS B OKeaHi; CKJIaJlyBaHHS 3a MicToM; cnaymoBaHHs (Dpan-
uis, Kanana, Icranist); BukopucTanHs sk 100pHBa, HE3Ba-
Kal0YM Ha BHCOKHMH BMICT B@KKMX METaIiB (IIMPOKOMY
3aCTOCYBAHHIO IEPEUIKOKAIOTh HEECTCTUYHHH BUIJIL,
HETPUEMHHMH 3amax, HeOe3MeYHICTh CIIOKUBAHHS OBOUIB Ha
yI1oOpeHOMYy B Takuil cIiocid IpyHTI 4epe3 HasBHICTh Y
[uIami S€mb TeNBMIHTIB).

AmHaJji3 ocTaHHIX gociaimkens i myOmikamiii. Kanai-
3amiiHi BiAXOM — IIe 1AM, SKUH YTBOPIOETHCS Yy TPOIIECi
OYMIIEHHS CTIYHMX BOJ Ha CTaHIISAX BOJOOYMIIECHHS. BiH
30araueHnii OpraHiYHUMHU pPEUYOBHHAMH, OIOTCHHUMH elle-
MEHTaMH: HITpOreHoM, (ochopom, Kaiem, KaiblieM (Za-
polskyi, Saliuk & Sytnyk, 2001; Biliavskyi, Butchenko &
Navrotskyi, 2002).

IHpopmauis npo asTopis:

UncrieHHI MeraroJlici CBiTy OTOYEHI YOPHHMH Tosica-
MU — MYJIOBUMH MalilaHYMKaMH 3 KEKOM YH OCaJlOM, KU
3JIMIIAETHCS Micisd 0OpoOJIeHHsS KaHAII3alIHUX CTIYHHX
BO/I.

HeOe3neunnm € juis IpyHTY CHCTEMaTHYHE BUKOPHC-
TaHHS SK TOOPHWB OCaJiB CTIYHHX BOJ, 3a0pYIHCHHUX BaX-
knMu MetargaMu. CTidHI BOJM MIKIPSHUX, TOANHHUKOBHX Ta
IHCTPYMEHTAJBFHUX 3aBOIB iCTOTHO 3a0pyITHEHI XPOMOM,
MAIIPUEMCTBA E€IIEKTPOHHOI IPOMHUCIIOBOCTI — KaaMieM. 3
MIPOyKTaMH 3TOPSIHHS JAN3EIBHOIO MAJNBa, MACTHILHUMHU
MaTepiaaMd B JTOBKIIUIS HAIXOMUTh KaaMmii i 1uHK. CBU-
Helb MOTPAIUIE y I'PYHT BHACIIOK BUKHU/IB TPAHCIIOPTY,
IO Mpalfoe Ha OCH3WHI 3 JOMIIIKOI0 aHTUAETOHATOpa —
TETPaETHIICBUHIIIO.

3a BENMMKHUX KOHIICHTpAIiH Ba)kKKi METAIA TOKCHYHI JIJIS
I'pyHTOBOI (hayHM 1 POCIIMH, OCKUIBKHM JIIOTH SIK (hepMeHTHi
OTPYTH, 3MIHIOIOYM MeTaboJIi3M; BIUIMBAIOTh HA HPOHUK-
HICTh KIITHHHHX MeMOpaH; 3aMillyIOTh >KUTTEBO BaXJIMBi
fionu (Bobylov, et al., 2014).

PiBeHp 3a0pyqHEHHS IPYHTY Ta HPOCTOPOBE IMOUIMPEH-
Hf BaXXKMX METaNiB 3aJICXKHUTh Bill MOTYXHOCTI IIiJ-
MIPUEMCTB-3a0pyAHIOBAUIB, SKOCTI MEpepoOIIIOBaHOI CHPO-
BHMHM, TEXHOJIOTiI BUPOOHHUNTBA, €(EeKTHBHOCTI pPOOOTH
ouricHUX criopya. [locTiiiHe HaTXOKEHHS BaXKKUX METAJIB
y IPYHT CHPUYMHIOE (JOPMYBAHHS 30H IiJIBHUILIEHOI €KOJIO-
T1YHOI TOKCHYHOCTI.
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Meta po6otu. IIpoananizyBaTn €KOJIOTIUHI IpoOIIEMH
(GyHKIIOHYBaHHS O4HMCHHUX cropyn "JIbBiBBomokaHairy".
[TpoBecTn HOCTiKEHHSI CTOCOBHO BIUIMBY OYHCHUX CIIOPY
Ha TEPUTOPIIO MiIIPHEMCTBA, BU3HAUYUTH BMICT BayKKHX Me-
TaNiB y ocaji NEpBUHHMX BiJACTIHHMKIB Ta y IPYHTI, IO
3HAXOJIUTHCS Y MEXI 30HM BIUIMBY I[bOTO TEXHOT'€HHOT'O
o0'exra.

Pe3yabraTtu Ta 00roBopennsi. Micro JIbBiB po3Tamio-
BaHE B3JIOBXX TOJIOBHOTO BOJOITY Mix OacefiHamu bai-
Tificbkoro Ta YopHoro mMopiB. binplua yactiHa Micra, 30K-
peMa meHTpajbHa i MiBHIYHA, pO3TalllOBaHa y BEPXHIiH yac-
TUHI OaceliHy piuku IlonTBH, KOTpa Bmagae y piuky 3axia-
uuid Byr, sxa na tepuropii Ilonemi Bnagae B banTiiiceke
Mope. Y IeHTpallbHIN 1 MIBHIYHIA YaCTHHI iICTOPUYHO CKJIa-
JIaCh 3arajIbHOIUIMBHA CHCTEMa KaHaisamii. Y IiBAeHHIN
yacTuHi Micta JIbBOBa JOMiHYe TIOBHA PO3JiIbHA CHCTEMaA
kaHamisamii. Kapamisamiiai CTOKH 3 MIBIEHHOI YaCTHUHU
MicTa, sika po3ramoBaHa B Oaceitni YopHoro mMopsi, epeka-
YyIOTh Yepe3 BOJOT KaHANI3aIliifHI HACOCHI CTaHIIi1 Ta pa-
30M i3 KaHaNi3alifHUMH CTOKaMU DPEIITH MiCTa BOHU ca-
MOIUIUBOM TEYYTh [0 MICBKHMX OYHCHHX cHOpyA. Piuka
[TontBa mporikae maibke yepe3 yce micto JIbBIB Ta uepes
LEeHTp MicTa. [IpakTHYHO BCi CTOKM MicTa CKHJIAJIUCh y Pid-
KY, sIKa TIEpEeTBOPHUIIACE y CTIUHY KaHaBy. ToMy npuOIH3HO
3 1890 p. piuxy mouanu 3akpuBaTé B KOJEeKTOp. ToMy Ko-
nextop IToNTBU € OCHOBHUM KaHATI3AIIHUM KOJEKTOPOM
Micra JIpBOBa, TO SIKOMY CTOKH IOTPAIUIAIOTH HA OYMCHI
cnopyu. IlapanensHo konexktopy ITontBa mpoknaaeno IV
KaHaTi3amiiHui xonekTop. KanamizamiiiHi copyam micra
JIpBOBaA CKITAMAIOTHCS 3 MBOX TEXHOJOTIYHUX JIiHIH, SKi pO3-
TAIIOBaHI Ha IPaBoOMY i JJiBoMy Oeperax piuku [TonTsa.

Tlocogapceko-mo0yTOBi, BUPOOHNYI Ta IOIIOBI CTOKH
MicTa 1o 3akpuromy kojekropy IlontBa Ta IV kanamiza-
LiTHOMY KOJIEKTOPY HOTPAIUISIOTh Ha KaHaTi3aliiiHi odnc-
Hi CIOpYIH HPOEKTHOKW HOTYXKHicTIo 490 THC. M’/100Y.
[ToBHe HaiiMeHyBaHHs OYMCHHX criopyn — "OYuCHI cropy-
1M Ka"amizanii M. JIeBosa'.

Ha oumcHux cnopynax 3miliCHIOEThCS MeXaHivHE i Oi-
OJIOTiYHE OYMIIEHHS CTOKIB MiCTa 3a JIOTIOMOTOI0 ITicKomac-
TOK, NIEPBUHHUX BiJICTIHUKIB, a6POTEHKIB, BTOPUHHHX Bij-
cTiHHUKIB. B aeporeHkax mij ai€ro aepoOHUX OakTepii-Mi-
HepaJlizaTopiB BigOyBa€TbCsl MiHepamizallisi pO3YMHEHHX
KOJIOITHNX OpTaHIYHUX PEYOBHH CIOCOOOM Oi0JIOTiYHOTO
okucieHHs. s AisuTbHOCTI aepoOHMX OaxTepii-MiHepai-
3aTopiB HEOOXiTHUI KUCEHB, SKUHA HAIXOIUTh 3 aTMOchep-
HUM TIOBITPSIM TIiJT IEBHUM THCKOM B 00'eMi 6—12 M nosit-
pst Ha 1 M® CTIYHMX BOJI 3QJIEKHO BiJ ii 3a6pyaHEHHL.

OuncHi criopyay KaHaJli3amii CKJIaIaloThes 3 IBOX OKpe-
MUX TEXHOJIOTIYHHX JIiHIH 1 PO3MIIICHI B ITiBHIYHO-CXiTHIN
gacTuHi Micta. Bonm 3afimarors twromy 111 ra B monwmHi
piuku [TonTBa. OHA TEXHOJNOTIYHA JIiHISI OYUCHUX CIIOPYI
po3MilieHa Ha nmpaBoMy Oepesi, Ipyra — Ha JliBoMy Oepesi:
marimaaunk KOC-1, matimagunk KOC-2.

Bigxoau o4MINEHHS CTIYHMX BOJ, IICOK Ta 1HII MiHe-
PaJIBHI JOMIIIKA BUAAJSIOTHCS 3 TICKOMACTOK i3 (ppakiisiMu
nmonax 0,35 MM Ha 85-90 %. Edexr ocBiTIeHHS CTIYHHX
Box moBuHEH gocsratu 40-50 %, yorineHeHHS ocamy — J0
92-94 %. Bosoricts ocaay 3 MyJOBHX MaiilaHIMKIB HE I10-
BrHHA nepesuiryBatu 70-80 %. 3a 100y ouniryerhcs B ce-
peaubomy 436 Tuc. M cTiuHnX BOX i OIIEPIKYETHCS BiIXO-
nmiB: micok — 2,01 T; ocag — 149 1. ITicis oYHIEHHST CTIYHOI
BoaM € Biaxomm (B cepemHboMmy): micok — 740-800 T/pik;

cupuii ocan i myn — 49005400 T/pik; CMITTS 3 PELIITOK —
40-50 1/pix.

OcaJl IepBUHHUX BiJICTIHHUKIB ITOJAETHCSA B IIEX MeXa-
HIYHOTO 3HEBOJIHEHHS Ha IEHTPU]YTH 1 HAa MYJIOBI MaiiaH-
yuky. Ha 0ioXiMiuHy aKTHBHICTH MIKpOOPTaHi3MiB aKTHB-
HOTO MYJIy MalOTh BIUIUB TaKi YMHHHUKH: TeMmreparypa, pH,
HasIBHICTh 1 KOHLEHTpALlisl TOKCHYHUX PEYOBHH, KOHIICH-
Tpaiist KHuCHIO i iH. EpekTHBHE OYUIIICHHS CTIYHUX BOI BiJ-
OyBaetncs 3a pH 6,5-8,5. Temneparypa cTiuHHX BOJ MOXe
3MmintoBaTUCh Bix 2-5 10 25-35°C. MikpoopraHi3Mu akTUB-
HOTO MYIly MaloTh BJIaCTUBICTh aBTOperyitoBatu pH cepe-
nosumma. Jeski CITAP (cnomyku oBepXHEBO aKTUBHUX pe-
YOBHH) BaXXKO BHUJIAJISFOTHECS OiONOTIYHHM IIUISXOM 31 CTid-
HUX BOJ| 1 TOKCHYHI JUIsi OaKTepiii aKTHBHOTO MYy, BHACII-
JIOK YOTO TOPYIIYETHCS OIONOTIYHE OYMINEHHS PIiYOK BiJ
3a0pynHeHb. Lle poOUTH BOy HE3/1aTHOIO ISt IPUTOTYBAH-
HS DKI Ta po3BeeHHs pubu. 3a0pyAHEHHs, SIKi MICTATbCS ¥
IIPOMHUCIIOBHX CTOKaX, OKHCIIOIOTHCS Y NPUPOAHUX BOJAX,
0 MOB'S3aHO 13 CIIOKMBAHHSAM PO3YMHEHOTO Y BOJI KHC-
HIO, TOMY BHUKOPHCTOBYIOTh Taki NMOKa3HHKH, SIK XiMidHE
(XCK) Ta 6ionoriune (BCK) crio>xuBaHHS KHCHIO, SIKi KOH-
TPOJIIOIOTh TIPAIliBHUKM caHiTapHOi Jjraboparopil Imia-
npueMcTBa. bararo XiMiyHMX €JIEMEHTIB Ta CIOJIYK Hera-
THUBHO BIUIMBAIOTh Ha MPOIECH OiOXIMIYHOTO OYMINEHHS.
3HayHi KOHUEHTpanii (eHomy, (opManbaeriny Ta IHIINX
AHTHCEIITHKIB CIIPHYMHSIOTH JEHATYpALiio OiJKIB IIPOTON-
na3mu, a edip 1 aneToH pyHHYIOTh OOOJOHKY XHMBHX KIli-
TiH. OCO0JUBO TOKCHUYHHUMH € COJII Ba)KKMX METAJIB, 5Kl 3a
CTYHNEHEM TOKCHYHOCTI MOXHA pO3MICTUTH Yy DpAA:
Sb>Ag>Cu>Hg>Co>Ni>Pb>Cr>Cd>Zn>Fe. Anaini3 sxocti
Boau 3hiticHror0Th Jabopantu JIMKII "JIsBiBBOHOKAHAM".
VY Tabn. 1 mogaHo BMICT BaKKMX METANiB Y ITOYATKOBIiH
cTiuHi# Boxi, mo Hagxoautk Ha KOC-1 1 KOC-2.

Tao6u. 1. BmicT BakkHX MeTaJIiB y mo4aTKoBiii cTiuniil Boxi

No IToxa3Huk, 3 Konuenrparis
3/n MI/ M T, mr/ma KOC-1 pKOC-Z
1 XpoM <1,0 0,0 0,0
2 MiJb <0,5 0,0 0,0
3 3aJ1i30 <5,0 4,7 4,23
4 LIMHK <0,5 1,86 1,83
5 HIKeJIb <0,3 0,0 0,0

3 T1abma. 1 BUAHO, IO IIOYATKOBA CTIYHA BOJA MICTHUTh
TaKi Ba)kKKi METaIH, K 3aj1i30 Ta nuHK. KoHIeHTparris 3ai-
3a y cTiuHii Boai He nepesuinye Hopmu I'JIK i craHOBHTE:
KOC-1 - 0,94T/JK; KOC-2- 0,85 TIK. Konmentpartis
IUHKY TIEPEBUIYE TPAHUYIHO IOIMYCTUMY KOHIICHTPAIIO i
cranoButh: KOC-1 — 3,72 T'IK; KOC-2 — 3,66 TIK. ¥V
TabJI. 2 IOAaHO BMICT BaKKUX METAIIB Y OYMINCHIH CTIUHIN
Boji, 1m0 Hagxoauth 3 KOC-1 ta KOC-2. 3 Ttabnuii BUAHO,
0 OYHIICHA CTiYHA BOJA HE MiCTUTh Ba)XKKHX METAJIiB, OK-
pimM 3amiza, KOHIEHTpalis sikoro He mnepesumye [JIK:
KOC-1- 0,1 mr/mv’; KOC-2 — 0,8 mr/mm’ mpu ['IK -
1,0 mr/mv’.,

Tao6u. 2. BmicT BaKkHX MeTaJliB y ouMIleHil cTiuHiil Boai

No IToxa3nuk, 3 Konuenrparis
3/ M/’ K, mr/mm KOC-1 pKOC-Z
1 XpoM BiJICyTHI BiJICyTHI BiJICyTHI
2 MiIb BIJICYTHI BIJICYTHI BIJICYTHI
3 3aJ1i30 1,00 0,9 0,8
4 LUHK BiJICyTHI BiJICyTHI BiJICyTHI
5 HIKEIIb BIJICYTHI BIJICYTHI BIJICYTHI

I'OCT 17.4.1.02-83 (1983) wmicture kiacudikamiro
BaKKUX METAIIB 32 KIIACOM HEOE3NEYHOCTI, y AKid Bpaxo-
BaHO 1X TOKCHYHICTh, TPAHUYHO JOMYCTHUMY KOHIICHTPAIIIO
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y IpyHTi, MirpamiiHi BinactuBocti. [lo I ximacy nebesneu-
HocTi BigHeceHo As, Cd, Hg, Pb, Zn; no II xracy nebesmeu-
Hocti — B, Co, Ni, Mo, Cu, Sb, Cr; mo III knacy nebe3meu-
HocTi BimHeceHo V, W, Mn, Sr. Ilicis nmpoBeneHHS TOCITi-
JOKEHb 3 BU3HAUECHHS BMICTY BKKHX METAJIIB y MYJi 3 TIep-
BHUHHUX BiJICTIHHMKIB, a TAKOXK Y TPYHTAaX, SIKi 3HAXOJSITHCS
y 30HI BIumBy "OuncHHUX criopys Kanamizamii M. JIsBoBa",
OyI10 IPUIHATO caMe MI0 Kiacuikarliro.

Jst omiHIOBaHHS INKIMIMBOI Mii BaXKKUX METANiB Yy
rpysTi BBeaeHo Bixnosiani I'JIK: 1) I'/IK BanoBoro Bmicty
BaXKHX METAJIB B OPHOMY IIIapi IPyHTY Ta POCIMHHINA Maci,
Mmr/kr; 2) TJIK pyxomux (opMm BaKKMX METaJiB y I'PYHTI,
MI/KT; 3) KJIapK B&XXKAX METANIB y IPYHTI, MI/KT.

Jlys 3arasibHOI XapaKTEPUCTHKK CTaHy I'PYHTIB 1 iX Io-
TEHHIHHOI HeOEe3NeKH BHKOPUCTOBYIOTH BAJIOBHH BMICT
BaXXKHX METANIB y IPYHTI, TOAI SK BMICT pyXxoMux (opm
BKa3ye Ha piBeHb IX TOKCHMYHOCTI. Y Tabi. 3 moka3zaHo
BMICT B&)XKHX MCTATIB B OCaJi IMEPBUHHUX BiJICTIHHUKIB.
Bin6ip npob rpyHTIB, BiXOXIB NMPOBEACHO BiANOBITHO 10
Bumor ['OCT 17.4.3.01.-83 "Oxpana npupoasl. IlouBsbI.
O6mue tpeboBanus k orbopy mpob" (GOST 17.4.3.01,
1983), TOCT 17.4.4.02-84 "Oxpana npuponsl. IToussl.
Mertonsl 0TOOpa M TOATOTOBKM HPOO ISl XMMHYECKOTO,
0aKTepHOJIOTHYECKOT0, TEIbMHHTOJIOTHUECKOTO aHann3a"
(GOST 17.4.4.02, 1984).

HopmoBanuii BMicT rpaHUYHO JONYCTUMHUX KOHIIEHTpA-
uiit (I'1K) moxasuukiB y Tabi. 3 HaBeIeHO BiAMOBIIHO 10
I'OCT 17.4.3.01.-83 "Oxpana npupossl. [lousbr. OoOmime
TpeboBanus kK oroopy npobd", [CAHIInH 42-128-4433-87]
"CaHUTapHbIE HOPMBI JOMYCTUMBIX KOHLEHTpALUNd XUMU-
yecknx BemecTB B mouBe" (SANPIN 42-128-4433, 1987),

[ITAK Ne 3210-85] "IlpenenbHO AOMYCTUMBIE KOHLIEHTpPA-
nn xuMuaeckux Bemects B nouse (ITAK)" (PDK Ne 3210,
1985). Ilix yac BUMIpIOBaHHS 3aCTOCOBAHO CIIEKTPOdoTO-
MeTp aroMHO-abcopOuiitamii C-115-M1.

Tao6u. 3. BmicT BakkuX MeTaJliB B oca/li NepBUHHUX

BigcTiHHUKIB
Ne OpuHAIA Banosuii | Pyxoma | I'JIK,
[Tokaznuk . .

3/1 BHUMIPIOBAHHS | BMICT ¢dopma | Mmr/xr
1 Xpom MI/KT 16,50 0,35 6,0
2 Mins MI/KT 134,50 2,45 3,0
3 CBuHellb MI/KT 26,81 6,10 6,0

1500
4 | Mapranens MI/KT 97,05 53,75 (Bam.
BMICT)
5 KobGaibr MI/KT 3,92 2,10 5,0
6 3aiizo MI/KT 6786,35 | 25,30
7 Kanmiii MI/KT 4,06 1,05 1,0
8 0071313 MI/KT 389,50 | 151,45 23,0

3 tabmn. 3 BUAHO, 0 BMICT pyXOMHX (popM CBHHIIIO, IIIO
HaJISKUTH 10 | Kitacy HeOe3meuHOCTi, HE3HAYHO NEPEBHIIYE
HOpMY: KOHIEHTpamis pyxomux ¢opm Pb cranoButh
6,1 mr/xr ipu I'JIK=6,0 mr/kr. BMicT kaamiro He3HAYHO ITe-
peBHIIye HOPMY: KOHIEHTpalis pyxomux ¢opm Cd craHo-
Buth 1,05 mr/kr mpu I'IK=1,0 mr/kr. BMicT IIMHKY: KOH-
HeHTpamis pyxomux ¢opm Zn 3Hayno nepesunrye I'IK i
cranoButh 6,6 I'JIK.

VY 1abin. 4 HaBeEHO BMICT BRXKKHX METAJIB HA TEPUTO-
pii, 0 3HAXOMUTHCS OIS MYJIOBUX MaWJaHYMKIB OYHCHUX
cropy. BMicT BaXXKHX MeTaiiB Ha TEpUTOPii OLII MYITOBHX
Mai/laHIMKIB OYMCHHUX CHOPYX € MOKAa3HUKOM €KOJIOT1YHO-
TO CTaHy Li€l TepuTopii.

Tao6u. 4. BvicT BakkHX MeTaJliB Ha TepuTopii ouncuux cnopyn "JIbBiBBogokanamy"

[Inoma ] HopmoBanmuii BMicT
Ne Micue Big6opy | Tepuropii. rHH6HHa IMoxka3Huk Pesynbrar Bumi-
npoou 2 > | Bigbopy, M PIOBaHHS, MI/KT r'aK 3a )OHOM
300 0,20 KaaMii (pyxoMi popmn) 2,15 - 0,50
, 300 0,20 k00assT (pyxoMi dipmu) 4,13 5 —
O? eﬂ“j“"; :2;’6?1 300 0,20 Miab (pyxomi hopmn) 4,89 3 -
1 B?ZHMJHOBHX 300 0,20 HiKeJlb (pyXOMi (popm) 10,04 4 -
P — 300 0,20 cBHHEb (pyxoMi hopmu) 13,17 6 —
300 0,20 XpoM (pyxomi popmu) 20,10 6 -
300 0,20 IUHK (pyxomi (opmn) 46,12 23 —
180 0,20 KaaMii (pyxoMi opmn) 1,84 — 0,50
, 180 0.20 k00asbT (pyxoMi opmn) 3,90 5 —
O6'enmana npoda 7 0,20 Mizb (pyxomi hopMn) 6,52 3 _
2 TPYHTY Ha IH 180,0 0,20 Hikestb (pyxomi (popmn) 3,63 4 —
BIA MYHOBHX 180,0 0.20 cBUHeLE (pyXoMi Gopumu) 16,64 6 —
TUTOIIATOK 2 - 2
180,0 0,20 XpoM (pyxomi popmmu) 10,08 6 —
180,0 0,20 IIMHK (pyxomi (opmn) 26,12 23 —

JlaGopaTopHO-aHANITHYHI JOCTIKCHHS Ba)XXKUX MeETa-
JIiB y TPYHTOBUX 3pa3Kax MPOBOJUIN Ha CIIEKTPOPOTOMETPi
aToMHO-abcopOuiitnomy C-115-M1. 3 Tabn. 4 BuaHO, MmO
Ha TEPUTOpIi, MO 3HAXOMUTHCA HA 3aXil BiJ] MYJIOBHUX
MalIaHYHKIB, € TEPEBHUIICHI HOPMHU 32 BMICTOM Ba)KKHX
MertaiiB (quB. Tabdm. 4): mine — 4,89 mr/kr (1,63 I'IK); Hi-
keab — 10,04 mr/xr (2,51 TOK); cBunens — 13,17 Mr/kr
(2,2TK); xpom— 20,10 mr/kr (3,35 TJK); mwHK —
46,12 mr/xr (2,01 I'IK). KonnenTpariist kKaaMilo CTAHOBHUTh
2,15 Mr/kr, mo mnepeBunlye (OHOBY KOHIEHTpAIi0 y 4—
3 pasu. 1i Baxkki meranu HanexaTh 10 | ta Il xracy HeOe3-
TIEKU.

Ha tepuropii, 110 3HaXOAUTHCS HA IMIBHIY BiJ MYJIOBHX
MalaHYMKiB,  BUSBICHO  IIEPEBUINCHHSI:  KaaMIilO —

1,84 mr/kr  (y 3,68 paza Oinpme 3a ¢GoHOM); Miai —
6,52 mr/kr (2,17 TAK); cBunio — 16,64 mr/xr (2,777 1K);
xpomy — 10,08 mr/xkr (1,68 IIK); mmHKY— 26,12
(1,14 TAK). Y Tabmn. 5 noka3zaHo pe3yabTaTH (i3UKo-Ximid-
HUX JIOCTI/DKEHb IPYHTY, SIKi ITOJISITafoTh y BU3HAYEHHI aMo-
Hit0 0OMiHHOTO, (hochopy (pyxomi popmu), HITPATIB, CyIIb-
¢aris, xiopunis. Il yac BUMipIOBaHHS 3aCTOCOBAHO CIIEK-
TpodoTomMeTp aToMHo-amcopOmiauii C-15-M1. Hopmoga-
wuit Bmict ['JIK HaBeneno BignosigHo no (GOST 17.4.3.01,
1983).

3 Tabn. 5 BumHO, mo nepeBumieHs [JIK Ta ¢oHOBHX
KOHLIEHTpALi# 111010 aMoHit0 oOMiHHOTO, hochopy (pyxomi
¢dopmn), HiTpaTiB, CyIbdaTiB, XJIOPHUIIB B 00'e1HaHIN MTPOOi
I'PYHTY Ha IIiBHIY BiJl MyJIOBUX MalIaHIUKIB HE BUSBJICHO.
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Taou. S. PesyiabTaTtn ¢iznko-XiMiuHux gocaigkeHb 00'e1HaHol mpodu rpyHTy Ha [liBHi4Y Big MyJI0BHX MaiijaHYHKiB

Howme IInoma te- R — Pesynbrar Bu- | HopmoBanuii BMicT
Pl Micue Bimbopy | pwuropii, . [Nokazauk MIpIOBaHHSI,
npodu 2 Bimbopy, M I'’IK |3a donom
M MT/KT
1 2 3 4 5 6 7 8
300 0.20 aMOHINI (06M1HH1'/15/1) yunepepa)iXHKy 6.80 | 782
O6'cxmana mpoda Ha a30T amoHi#HuA N (NH™)
POt docdop (pyxomi popMu) y epepaxyHKy
IPYHTY Ha ITH BiJ 300 0,20 \ 163.88 - 202,69
1 NVIOBHX Ha m'strokcun pocdopy PrOs
Maﬁ}zllquHKiB 300 0,20 HIiTpaTH (aJTIOMOKaJIi€BA BUTSDKKA) 71.07 130 —
300 0,20 cynb(aru (BOIHA BUTSHKKA) 150,96 160 —
300 0,20 xJ1opuau (BOJHA BUTSDKKA) 24,85 24,85 —
aMOHiH (0OMiHHHMIT) y IepepaxyHKy Ha B B
®oH, 00'crHaHA 25 0,20 a30T aMOHIMHUIE N (NH4+) 7,82
mpoba rpyHTYy Oi- 180 0.20 ¢dochop (pyxoMi popmu) y epepaxyHKy 202.69 B B
2 I LIeXy Mexa- ’ Ha m'atrokcun pocdopy P,Os ’
HIYHOTO 3HEBOJ- 0,20 0,20 HITpaTH (aJTIOMOKaJIi€BA BUTSDKKA) 88,16 130 —
HEHHS ocanry 180 0,20 cynb(aru (BOIHA BUTSHKKA) 112,80 160 —
180 0,20 XJI0puY (BOJHA BUTSDKKA) 24,85 — —

BucnoBku. Jlocii/pkeHHS NOKa3aiu, IO CTiYHA BOJA,
mo Hagxoxutb Ha KOC-1 ta KOC-2 micTuTh Taki BaxKi
METaJH, SIK 3ai30 Ta HMHK. KoHIeHTpamis 3amisa y cTiuHii
Boxi He mepeBuinye Hopmu I'ZIK i cranoButs: KOC-1 —
0,94 T IK; KOC-2 — 0,85 I'’IK. KoHneHTpariist TMHKY I1epe-
BHUIIlYE TPAHUYHO JOIYCTUMY KOHLEHTPALIO 1 CTAHOBUTH:
KOC-1 — 3,72 TIK; KOC-2 — 3,66 I'’/IK. Ounmena crigyxa
BOJIa HE MICTUTh BAXXKMX METATIB, OKPIM 3aji3a, KOHIICH-
Tpamist skoro He nepeBumrye I'JIK: KOC-1 — 0,1 MI/M;
KOC-2 — 0,8 mr/mm’ mpu IIK - 1,0 M/’

B ocazi nepBHHHMX BiJICTIHHHKIB € IIEPEBUILEHHS HOPM
3a [MHKOM, 10 HAJISKHUTH 110 | Kimacy HeOe3NeyHOCTi: KOH-
HeHTpamis pyxomux ¢opm Zn 3xayno nepesunrye I'IK i
cranoButh 6,6 I'/IK. TlepeBuiieHHst HOPM KaaMilo Ta CBHH-
110 HE3HAYHE.

BMmicT BakKMX MeTaniB Ha TepUTOpii OLII MyJIOBHX
Maiinanunkis "OumncHUX criopy/ KaHamizanii M. JIbBoBa" €
MTOKa3HMUKOM €KOJIOTIYHOTO CTaHy IIi€i Tepuropii. Ha tepu-
TOPISIX, IO 3HAXOAATHCS Ha 3aXiJ] Ta HA IBHIY BiJ MYJIOBHX
Mal/IaHYMKIB, € MEPEBUILCHI HOPMHU BMICTY Ba)XXKKHX MeTa-
JB: KaaMilo, Mifi, HIKeTI0, CBHHIIO, Xpomy, IuHKY. Lli
BaXkKi Meranu Hanexats 110 | Ta Il xiraciB HeOe3nexw.

He sussneno nepesumens ['JIK Tta ¢poHOBHX KOHIICH-
Tpauiii 3 amoHito oominHoro, ¢ocdopy (pyxomi dopmn),
HiTpariB, Cynb(ariB, XJOpUIIB B 00'¢AHaHIA NPOOI IPYHTY
HA TiBHIY BiJl MyJOBHX MalaHIHKIB.
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Hayuonanvnuiii ynusepcumem "Jlvosckas nonumexuuxa”, e. JIv6os, Ykpauna

OLIEHKA BJIMAHHKA "JIbBOBBOJOKAHAJIA" HA OKPYKAIOIIYIO CPEAY

[Mpoananu3npoBaHEI HKOJIOTHIECKHE MPoOIeMbl (HyHKIMOHUPOBAHUSI OYHUCTHBIX coopyxeHui "JIpBoBBomokanana". MccnemnoBa-
HBI KaHAJIM3AIMOHHBIC COOPYKeHUsI Topoaa JIpBOBa, cocTosIye U3 ABYX TEXHOJIOTHMYECKHUX JMHHUH, PACIOI0KEHHBIX HAa IPAaBOM H
neBoM Oeperax peku [lonTa. Jloka3aHO, YTO HEYJOBIETBOPUTENHEHOE COCTOSHHE CHCTEM BOJOOTBEACHHMS M CBS3aHHOE C 9THM 3ar-
PSI3HEHHE BOZOEMOB SIBIISIETCS OTHON M3 IIEHTPAIBHBIX IPOOIeM OKpYKaIOIIEeH IPUPOAHOHA cpeabl Y KpauHbI, YTO IPEACTABIISLET 3Ha-
YUTENBHBIH PHUCK JUIS 3[I0pPOBBSI HaceeHHs. VIMeromuecs: TeXHNIeCKHe COOPY)KEHHMS Ul 0TBOJA M 00pabOTKH CTOYHBIX BOJ Haxo-
JIITCSL HA TIporpeccupyromieit cranun ¢pusmdeckoro pacnaga. [IockombKy IpoBecTH 3HAYUTENBHYIO 3aMEHY YCTaHOBOK B Omkaiimiee
BpEMSI SBIISCTCS] HEPEATUCTHIHBIM, CPOYHO HY)XKHO Pa3padaThIBaTh KOHIETIIIUY W MEPOIIPUSITHS 10 PEMOHTY UMEIOIUXCS YCTaHOBOK,
KOTOpBIE YIy4IIal0T OYUCTKY CTOYHBIX BOJ M MOTYT OBITh MCIIOJIB30BaHBI B MOCHIeAyIomue roapl. [IpoBeneHo nccneoBaHme o BIIU-
SIHUM OYMCTHBIX COOPY>KEHUH Ha TEPPUTOPHUIO IPEINPUSITHS, ONIPENCIICHO COAEPKAHUE TSHKENBIX METAIUIOB B OCA/IKE NMEPBUYHBIX OT-
CTOWHHKOB U B IT0YBE, KOTOpPasi HAXOAUTCS B Ipeieiax 30HbI BIMSHUS JAHHOTO TEXHOT€HHOro 00bekTa. IloaTBepkaeHo, 4To 3HAYH-
TeNbHbIE KOHIIEHTpanuy (eHoa, GopMasbaeriuia U JpYyruX aHTHCENITHKOB BRI3BIBAIOT JICHATYpaNUIo OSIKOB MPOTOILIa3MEL, a adup
U alleTOH Pa3pyIIaloT 000JI0UKY >KMBBIX KJIETOK. Y CTAaHOBJIEHO, YTO HA TEPPUTOPHSIX, KOTOPHIE HAXOAATCS HA 3amaj] M Ha CEBEp OT
WJIOBBIX IDIOIIAOK, IPEBHIIICHA HOPMA COJCPKAHMUS TSDKEIIBIX METaJUIOB: KaaMHUsI, ME/IH, HUKEIs, CBHHIIA, XPOMA, IIHKA. DTH TsDKe-
nsle Metautel otHOcsATCs K I u Il kmaccam onacHoctu. Ipesbimenuii I1JIK 1 pOHOBBIX KOHIEHTpAIMIl T0 aMMOHHIO 0OMEHHOMY,
¢docthopy (monBrkHBIE POPMBI), HUTpATaX, CylTb(arax, XJIOpUaax B 00beAMHECHHON MPo0E MOYBHI K CEBEPY OT MIOBHIX IUIOMIAIOK HE

00HapPYKEHO.

Knrwouesvie cnosa: vnopwie TUIOMIAaAKU; OYUCTHBIC COOPYIKCHUS; KaHAJIU3alTUOHHBIC OTXO/bI; KCK; KaHAJTM3aIIMOHHBIN KOJUICKTOP.
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N. Yu. Khomko, M. V. Ruda
Lviv Polytechnic National University, Lviv, Ukraine

EVALUATION OF THE INFLUENCE OF LVIVVODOKANAL ON THE ENVIRONMENT

The environmental problems of functioning of Lvivvodokanal treatment facilities are analyzed. Sewage structures of the city of
Lviv, consisting of two technological lines, located on the right and left banks of the Poltva River were investigated. The level of soil
contamination and the spatial distribution of heavy metals depends on the capacity of polluting enterprises, the quality of recycled
raw materials, production technology, and the efficiency of treatment facilities. The constant flow of heavy metals into the soil leads
to the formation of areas of increased environmental toxicity. Numerous metropolises of the world are surrounded by black belts —
sludge sites with a cake or sediment that remains after sewage treatment. It has been revealed that sewage treatment plants consist of
two separate technological lines and are located in the north-eastern part of the city. The research was carried out on the impact of
treatment facilities on the territory of the enterprise. The content of heavy metals in the sediment of primary sediment and in the soil
located at the boundary of the zone of influence of this man-made object was determined. It is confirmed that significant
concentrations of phenol, formaldehyde and other antiseptics cause denaturation of proteins of protoplasm, and ether and acetone
destroy the shell of living cells. Particularly toxic are salts of heavy metals, which according to the degree of toxicity can be placed in
a row: Sb> Ag> Cu> Hg> Co> Ni> Pb> Cr> Cd> Zn> Fe. It has been defined that in the territories located to the West and North
from the sludge sites the norms of the content of heavy metals such as cadmium, copper, nickel, lead, chromium, and zinc are
exceeded. These heavy metals belong to the 1st and 2nd grade of danger. Excessive MAC and background concentrations of
ammonium in exchange, phosphorus (moving forms), nitrates, sulphates, and chlorides in the combined soil sample to the North
from the sludge sites were not found. It has been investigated that significant concentrations of phenol, formaldehyde and other
antiseptics cause denaturation of protoplasm proteins, and ether and acetone destroy the shell of living cells.

Keywords: mud grounds; treatment plant; sewage waste; sewage collector.
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