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POJIb AHIOHHUX ITOBEPXHEBO-AKTUBHUX PEYOBHH TA
®EHOJIBHUX CITOJIYK Y 3ABPY/IHEHHI KAHIBCBKOI'O
BOJOCXOBMUIIA 3A BIVIMBY MET'AITOJIICA

B cTarTi HaBeneHO pe3yNbTATH EKOJIOTO-TOKCHKOIOTIYHHUX MOCHiIKeHb KaHIBCHKOr0 BOJOCXOBHINIA,
30KpeMa II0/I0 HOro 3a0pyIHEHHS aHIOHHUMH ITOBEPXHEBO-AKTUBHAMH PEUOBHHAMH i (EHONEHUMHU
CIOJIyKaMH B yYMOBaX BIUIMBY Meramojiica — M. KueBa. BUsBIIEHO CyTTEBE 3pOCTaHHS CTYICHS
3a0pyIHEHHS BOJAM BKa3aHUMH TOKCHKAaHTAMH 33 PaxyHOK JisUIbHOCTI O0O0'€KTiB KOMYHAaJIbHOTO
TOCIOAApCTBA, @ TAKOXK MPOMHUCIOBHUX Ta EHEPreTUYHUX MiANPHUEMCTB M. KueBa, 110 MOXKe MPU3BECTH
IO aHTPOIIOT'CHHOI TpaHC(opMaIii eKOCHCTEMHU BOIOCXOBHIIIA.

Kntouosi crosa: anionni nogepxreso-akmueHi peuosunu, (eHonvHi cnoayku, Kaniscobke 6odocxosuue, 600HA
exocucmema, mezanoic

CdopmoBanuii B Gaceiini KaHiBCbKOr0 BOAOCXOBHIIA 0araroraiy3eBHi TOCHMONAPCHKUI KOMILIEKC,
HacaMIlepeJl B MeXax TyCTOHacelIeHOoro meramoiica — M. KueBa, B CTPYKTypi SAKOro YHCIICHHI
HiATPHUEMCTBA TIPOMHUCIIOBOCT], KOMYHAJIBHOTO 1 CITBCHKOTO TOCIIOAPCTBA, CIIOXKMUBA€E 3HAYHI 00CSITH
BOJM 1 3yMOBJIIOE TIOTY)KHE AHTPOIIOICHHE HABAHTAXKCHHS HAa BOJHY €KOCHUCTEMY. 32 BHCHOBKaMHU
¢daxisui II'6 HAHY, 11e 3yMOBIItO€ TOTIpIIEHHS €KOJOTIYHOTO CTaHy BOJOCXOBHUIIA Ta 3HMDKECHHS
HOro 34aTHOCTI 10 CaMOOYHIIeHHS [7] .

HaiikpynHimmMy pKepellaMi aHTPOIIOTEeHHOTO 3a0pynHeHHS KaHiBCBKOTO BOMOCXOBHINA B
Mexxax M. KueBa ckumamu moOyTOBHX 1 IPOMHUCIIOBHUX CTIYHUX BOX € JlapHuupkuii ckun, p. JIubins,
nputok migirpitux Bog KuiBckkoi TEL-5 1 ckux BopTaunbkoi craniii aepanii (BCA) Ha miBaeHHO-
cxinHiii okonuni M. Kuesa. Hapasi cnopynu BCA nepeOyBaroTh Ha eTari miaroToBKU 40 KOMIUIEKCHOT
PEKOHCTpPYKIIi, Ky IUTaHyeThCst 3aBepmuutd B 2023 p. [8].

Jo crnenudiunux 3a0pyqHIOBAYiB, 10 y BEJIUKHUX KUIBKOCTSIX HanXxoasTh 10 KaHiBChKOro
BOJIOCXOBHIIA, Hale)XaTh, 30KpeMa, aHIOHHI MMOBepXHEeBO-akTHBHI pedoBuHH (AIIAP) Ta denonbhi
CIIOJYKH.

AITAP — HeoOXimHWI KOMIIOHEHT y CKJaJi OUTBIIOCTI JETEPreHTIB Ta MHIOYHX 3aco0iB.
Bimpmricte TTAP nerko mimnmarotbest Oiogerpajarmii, a iX KUIbKICTh 3HAYHO 3MEHIIYETHCS 3a 4ac
BTOPUHHOI 00pOOKM Ha OYMCHUX criopyaax. HaliOinbie 3aHEMOKOEHHS BUKIMKAE CKHJ] HEOUUIIICHUX
a00 HeTOCTATHBO OYMIIICHUX CTOKIB, IO MICTATh 3Ha4YHI KoHIeHTpallii [IAP. He3Bakarouu Ha BUCOKY
e(eKTHBHICTh BHJAJICHHS TPU OYHMINCHHI CTOKiB, NeBHA yacTka AITAP 3aBxnu Oyne HaIXOmWTH y
BOJIHI EKOCHCTEMHU BHACTIIOK BEIMKHAX 00CSTIB crioskuBanHs [10].

Bionoriuni edexTn, cOpUYMHEHI NIHMM KJIacOM pPEYOBUH, OynM NpeaMeToM 0aratbox
JOCTIKEeHb, ajle M0 IbOT0 Yacy BHBYCHI HEAOCTaTHHO. JIOoCi HeMae OJHO3HAYHOI AYMKH Ta UYiTKHX
BHCHOBKIB IIPO CTYIIIHB eKoJIoTiuHoi HeOe3nekn ATIAP.
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JlocTaTHs KiIbKICTh JOCTOBIPHHUX JaHHUX, OTPUMAHUX SK B XPOHIYHOMY, TaK 1 B CYOXpOHIYHOMY
€KCIIEPUMEHTI, CBITUHTH 1po Tokcu4yHmid BIUMB ATTAP Ha rinpo6ioHTiB ycix TpodiyHux piBHIB [5, 9,
12].

Tax, 30kpema, TokcHuHi edektu s TigpodiTiB, Bukiukani pizHumu [1AP, € cxmagaumu i
JIy’Ke BUAOCTEIM(PIYHUMH, TaK CaMo SIK X YyTJIMBICTb 1 ToNepaHTHICTH [11, 14].

3a manumu [13] 9yTIMBICTH PI3HUX BHIIB BOJOPOCTEN 10 nieBHOTO [TAP Moxe Binpi3HATHCS Ha
TpU TOPsAKH, a BIUMB pPi3HUX IIAP Ha onHaxkoBi BHOM BOJOPOCTEH MOXe BapiloBaTH Ha YOTHUPH
MOPSIIKH.

BBakaroTp, 0 KIFOYOBUM TapaMEeTPOM Il IIPOTHO3YBAHHS BILIMBY 1 PO3YMiHHS 0i0JOTTYHUX
edekriB [IAP y BogHHX ekocucTeMax € iX copOis 6iomorivanmu MeMOpanamu [17].

Taxkox 10 HeOE3MEYHHX CHONYK, IO 3a0pYyAHIOITH MPUPOIHI BOAM, BiTHOCSTHCS (PEHOMH.
deHonu Ta iX MOXiAHI aHTPOIOTEHHOIO MOXOHKEHHS MOTPAIUIAIOTh y BOAOHMH 3 MPOMUCIOBUMH 1
noOyTOBUMHM CTIYHMMHM BOJAMM, a TaKoX I@pH PO3KJIaJaHHI NECTUIMIIB 31 CTOKaMu 3
CITbCBKOTOCTIONAPChKUX  yrifb [15, 16]. 3 iHmoro 00Ky, (EHOTU yTBOPIOIOTHCS 1 BHACHIIOK
MPUPOTHHX TIPOIIECiB, 30KpeMa, PO3KIaay OPraHiYHOTO MaTepiany, a TAaKOXX MOXKYTh CHHTE3yBaTHCH 1
BUIUTATHCS pociuHamu [ 1, 6].

Binbiicts QeHonpHUX cnoiyk (peHon, xaopdeHosn, HiTpodeHONH, aMiHOQEeHOIn Ta iH.) €
TOKCHYHUMH I 5KUBUX OPraHi3MiB, B T. 4. JUIsl JIOJMHHM. IX BIUIMB XapaKTEPHM3yeThCs IeMaTo- Ta
rernaTOTOKCHYHICTIO, BUKITUKAE MyTareHes 1 kanueporeses [1, 15].

['JIK netkux ¢enoni cknanae 1 Mkr/nM’ [4], oaHaK, 3araibHa KiTbKIiCTh (DEHOTBHHX CIIONYK,
SIKI MICTSIThCSI Y BOJIOMMAX, MOXKE TIEPEBUIIYBATH 1[0 BEJIMYMHY Y COTHI pa3iB [6].

B 3B“SI3Ky 3 THM, IO KOMIUIEKCHI €KOJIOTO-TOKCHUKOJIOTi4HI JocuijpkeHHs KaHiBcbKOro
BOJIOCXOBHIIIA POBOIIINCS TOCHTH JAaBHO, METOIO Li€l poOOTH OyiI0 BH3HAYCHHS CYYacHOTO PiBHS
fioro 3abpymHenHs AIIAP Ta QeHOTPHHMH CHONYKaMH U1l OIIHKA HEOE3NeKH iCHYBaHHS
riIpo6ioneHo3iB i 30epeKeHHs 3JaTHOCTI BOJOMMHU JIO CAMOOYHIICHHS 32 YMOB BIUTUBY KHiBCHKOTO
Merarouica.

MarepiaJ i MeTOaH T0CTiTIZKEHD

JlocmiKeHHsT TOKCHYHOro 3a0pyAHEHHs BOIM KHIBCBKOI AUISHKM KaHIBCBKOTO BOJOCXOBHIIA
npoBoguau B JunHi—KoBTHI 2016-2017 pp. Kapra-cxema BomocxoBumia B Mmexax M. Kuepa i3
3a3HaYeHHSAM TOYOK BiOOpy mpod mpezcraBieHa Ha puc. 1.

Bin6ip mnpo6 Boam ans  Bu3HaueHHs AIIAP mpoBomwmu  3rigHO 3 METOJMKAMH,
3araJbHONPUIHATIMH B IPAKTHIl T1APOCKONOTIYHUX JocmipkeHb [3]. [Ipobu BinOupanu o akBaTopii
BOJOCXOBHIIA B JiTopani 3 mnoBepxHeBoro (0,5 M) mapy BoAM, Y HaWOUIbII AHTPOMOTEHHO
HaBaHTAXXEHUX MICIAX, MMOYMHAIOYM 3 MiBHIYHOI YaCTWHHM aKBaTOpii, PO3TAIIOBaHOI 10 OCHOBHOI
MICBKOI 3a0yJJOBH, 3 OXOIUICHHSAM YCiX KPYITHHX 3aTOK, MPOMHCIIOBHX 1 peKpeaniifHuX 30H IIpaBo- i
TBOOEPE)KHOT YaCTHHHU MICT4, 1 3aKIHUYIOUH IMiBJICHHO-CXiTHOI YaCTHHOIO KHUiBCHKOT JIJISTHKY HHAXKYE
ckuny BCA.

Jna Bu3HaueHHsA (EHONBHHUX CIOJIYK NpoBOAWIM BiaOip mpoO i3 3atok Cobaue rupno i
OO0oNOHb y BEpXHIW 4YacTUHI KHUIBCHKOI NUSTHKM KaHIBCHKOTO BOJIOCXOBMINA, a TaKOX 13 3aTOKH
Hwkye [liBnenHoro mMocty (B paiioni TELI-5) ta 3 piuku J{ninpo 500 M Hwxkue ckuny bopTHHIBKOT
cranmii aepamii (Hwk4e M. KieBa) y niTHiH Ta OCiHHIHN ce30HH.

Busnauennss cunTetmuHux AITAP y Boal TpOBOAMIM KOJOPUMETPHYHHM METOJIOM,
3aCHOBaHUM Ha iX B3aeMOJii 3 KaTIOHHMM OapBHHKOM METHUJICHOBUM OJAKUTHUM 3 YTBOPEHHSIM
3a0apBJICHO] KOMIUTIEKCHOI CIIONTYKH, SIKY €KCTparyroTh i3 Boau XiIopodopmom [4].

KonmenTpaniro 3aranbHuX ()EHONBHUX CHOJYK BU3HAYAIM KOJOPUMETPUYHHM METOJIOM 3
peaktuBoM Domina-Uekonbre [6].

PesynpTaTti BUMiproBaHb 0yino 06po0IeHO CTaTUCTUYHO.
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Puc. 1. Kapra-cxema Binbopy npo6 Boju 3 KaHiBChKOTO BOJJOCXOBHINA B Mexkax M. Kuepa
B JumHi-xoBTHI 2016-2017 pp.: 1 — 3atoka Bepbnron; 2 — p. dninpo, pycioBa IiIsHKA
BHIIE MIChKOi 3a0ynoBu; 3 — 3aTtoka Cobaue rupno; 4 — 3atoka O0OJOHB; 5 — 3aTOKa
lapstuka (rupno p. Ilouwaitna); 6 — [NaBancekmii Mict; 7 — 3aroka MarBiiBchka; 8 —
npotoka Yopropuit; 9 — p. ecenka, rupno; 10 — PycaHiBchkuid kaHan, BXim;, 11 —
PycaniBcekuii kanain, rupno; 12 — 3aroka bepkosuruna; 13 — 3aroka J{Hinposceka (M.
Buny6uui); 14 — 3atoka Ocokopku; 15 — IliBgennuit mict (M. CnaBytud); 16 — 3aToka
Hwkye [liBgenHoro mocrty (B paiioni TEL-5); 17 — p. JIuGiap, rupno; 18 — 3aToka
lanepna (macuB Kopuysare); 19 — p. duinpo, 500 m Hux4ae bCA.

Pe3yabTaTh 1ociaixkeHb Ta iX 00roBopeHHst

SIK TOKa3amyM pe3yNbTaTH IONEPEmHiX TOCHiIKeHb, IpoBeaeHuX ¥ 2016 p., konmentpamiss AIIAP y
BOJI 3 pycnoBoi AunsHKM JlHinpa Buime michkoi 3a0ynoBu BIITKY 1 BoceHu craHoBmia 0,02-0,03
MI/AM’, @ HMKYE OCHOBHOI 3a6yn0BM Meramomica micns ckuny BCA Gyna Maiixke BTpuui GLIbIIOI
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0,06-0,09 wmr/mM’ i 3Haxommmach Ha MeXi TpaHMYHO nomycTuMux 3Hauenb (IJIK ams AITAP
CTAaHOBHUTH 0,1MF/L[M3).

B paiioni npomucnoBoi 3oau TEL[-5 Huxde [liBreHHOT0 MOCTY TakoXk 3a(hiKCOBaHO JIOCTaTHBO
BUCOKI KoHmeHTpamii AITIAP — 0,07 Mr/am’. TakuM 9MHOM, 32 YMOB aHTPONOT€HHOI'O BIUIUBY
T'YCTOHACEJICHOT0 MICTa CTYIiHb 3a0pyqHeHHs Boau cuHTeTHYHHMHU ATTAP cyTTeBO 3pocTana.

Binbmn meranbHi JOCIIPKEHHS, MPOBeAeHI B numHi-ceprHi 2017 p., naoTte iHbopMaIio npo
BHECOK OKpeMUX paiioHiB i MacuBiB M. Kuepa y 3a0pynnenns sogu AITAP (puc. 2).

Konnenrpania ATTAP y soxi, mr/aqm®
0 0,01 0,02 0,03 0,04 0,05 0,06 0,07 0,08 0,09 0,1

3aToka Bep oo

JIHiNp o, p¥ CJIOBA iNSHKA BHIIE MicbKOT 320y 10BH

3aroka Codauerup.io

3aToka Odo10HB

S3atokaapsmuka (rup.Jto p. ITouaiiga)

T'apaHcBKHI MicT (MBHIYIHA CTOpPOHA)

3aToka MarsiiBcbKa

IIporoxka YopTop Hii (HHKUe YOBHIB)

p- Jdecenka, rup o

PycaHiBcbKHI KAHAJL BXiJT (HIZKY e “IOBHIB)

PycaHiBCBKHI KAHAJIL, THPJIO

3aroka BepKoBUIHHA

3aroka J[Hinp oBcbka (VM. Buayoutui)

3aToka OCOROPDKH

Iisgennnii pict (M. CraByTHYT)

3aroka Hikde ITiBgeanoro mocry (8 p-Hi TEIL-5)

p. JIu6ige, THPIO0

3atoka'anepHa (MacHe Kopuyearte)

p. Juinpo, 500 M Hkde BCA

Puc. 2. Konuentpauist AITIAP y Boni KaniBchkoro BogocxoBuia B Mexax M. Kuesa y
munHi-ceprai 2017 p.

Byno 3adikcoBaHO MOCHTh HM3bKY KoHIeHTpanito AITAP (0,01-0,03 mr/aM’) y BepxiB'
KHiBCHKOT AIJISTHKM BOAOCXOBHIIA, B 3aTOKaxX >KUTIOBUX MacuBiB OO0ojoHb, PycaniBka, Ocokopkw,
Kopuysare. Konnenrparniss AITAP y Boai nporoku Yopropuid, rupioBoi yactuHu p. JleceHka, 3aToku
Juinposcrkoi (M. Bumy6uui) 3Haxomunack B Mexax 0,04-0,05 MF/,I[M3 , TOOTO CTAaHOBHUJIA OJIM3BKO
0,5 TIK.

Haii6inem 3a0pynHeHoro 3a BMictom AITAP, konueHTtpaiis skux HaOmwkanack g0 K i
cranouna 0,075-0,084 wmr/mM’, BusBMIach Boja B 3aroui [apsuka (rupmo p. Ilouaiina), HuKue
[TiBnenHoro mocty B paiioni TEII-5, B rupnogiii gactuni p. JIubins, ta Hinkye ckumy BCA, To6To B
MICIISIX MAaKCHMAaJIbHOTO aHTPOIIOTCHHOTO THCKY.

Pe3ynbrati DOCTiIKEHb TAKOXX MTOKA3YIOTH, IO BIITKY PI3HUI Y BMICTi (DEHONIBHHUX CIIOIYK y
BOJIi BEPXHBOI 1 HUKHBOI YACTHHH KUIBCHKOI JUISTHKH KaHiBCHKOTO BOJOCXOBHIIA HE OyJia CyTTEBOIO:
BMiCT (heHOJIBHHX CIONYK B paiioni 3aToku CoGaue ['upio cranosus 114 mxr/nv’, 3aToku OGOI0HD —
144 mxr/mv’, a'y Boai p. Juinpo (500 M Bix BopTHHIBKOI cTaHIii aepaii) — 162 Mkr/am’ (puc. 3).
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Puc. 3. BmicT dheHonbpHUX crionyk y Boai KaHiBcbkoro BogocxoBHiIa B Mexax M. Kuesa
B JUIHI—KOBTHI 2016 p.

Bocenn BMicT deHONBHUX cHONyK Y BoAi KaHiBchkoro BojgocxoBHima B paitoHi 3aTokn Cobade
rupiio cranoBus 139 MKr/nm°, 3aT0okn O60I0HB — 172 MKI/IM°, TOAI K 1X BMICT y Boai KaHiBcbkoro
BOJIOCXOBHIIA Ha JUISHII micis Micbkoi 3a0ynoBu Kuesa (500 m Hinkue ckuny BCA) OyB y nexinbka
paziB Bumie i ckimagas 357 MKF/,Z[M3. OdeBuIHO, TIEpiOANYHE 30LIBIIECHHS KOHIEHTpalii (eHOIBHUX
cnoiyk y Boai KaHiBchkoro BomocxoBuiia Ha auisHimi 500 M Hwkde ckuay Boj BCA 3B’s3aHo 3
MIEPIOUYHICTIO CKHJIAaHHS BOJ] OYHMCHOIO CTAHINIER0, a Takoxk nonmyckamu ['EC y Bomocxosutie [6].

Tako MiABUIICHUH BMICT (EHOTBHHUX CIIONYK BUSBJICHO y MPOMHUCIIOBIH 30HI (3aTOKa HUXKYE
niBeHHOro Mocty B paiioni TEL[-5), ski HOTparistoTh, O4EBUIHO, 31 CTIYHHUMH BOJAMU IAMPUEMCTB.
Tyt KoHIIeHTpalis 3aranbHUX (HEHOIIB cTaHOBHIA 226 MKF/,Z[M3 BIITKY 1 272 MKr/z[M3 BOCCHH (IUB.
puc. 3). 30UIBIICHHS KOHIEHTpalii (PEHONFHUX CIONYK B OCIHHIM CE30H MOPIBHAHO 3 IITHIM,
OYEBHIHO, TIOB’A3aHE 3 iX HAXO/PKECHHSAM y BOJY 1 BHACTIIOK PO3KIAy OPraHIYHOTO MaTepiay Mmicis
3aru0elti POCITMHHUX OpTaHi3MiB.

OKpiM TOYKOBUX JKepenl 3a0pyJHeHb Ha KHWIBChKiM HinsHI KaHIBCHKOrO BOJOCXOBHIIA
MICTUTBCS 3HaYHA KUTBKICTh AU(Y3HUX pKepen. 3ae0inpnoro ix 3a0pyJHEHHS HAAXOJSATh TiJ Jac
37MB 3 TIOBEPXHEBUM 3MHBOM 3 ypOanizoBaHoi Tepuropii. Cepen HeraTHMBHHX YHHHHKIB, MOXKHA
BI3HAYNTH  TAKOXX  3a0pyngHeHi, 3acMideHi mpuOepekHi CMyrH, YacTo  3axapalleHi
HECAHKIIOHOBAaHMMH 3BaJIMIIAMU MOOYTOBHX Ta OYIiBeNBHHX BiIXOMiB, OCOOJNMBO Ha TEPUTOPIAX
CaJIoBUX TOBAPHUCTB.

BucHoBku

3a pe3ynbTaTaMu €KOJOrO-TOKCHKOJIOTIYHHX IOCHiIKeHb KaHIBCHKOTO BOJOCXOBHINA B MEXKaX M.
Kuesa B 2016-2017 pp. BusBICHO icTOTHE 30UIbIICHHS cTyneHs 3a0pynHeHHs Boau AITAP Ta
(eHOMBPHUMH CTIONyKaMH. Ha ChOTOHINIHIN NIeHb TOJOBHHM JKECPETIOM HAIXOIDKEHHS y BOIOMMY
IINX TOKCHUKAHTIB € KOMYHaJbHI 1 IIPOMHCIIOBI CTi4HI BOAM Ta MOBEPXHEBHH CTiK 3 TEXHOTECHHO
3a0pyIHEHUX TEPUTOPI Meramnoiicy.

TakuM YMHOM, aKTyaJlbHHM TMTAHHSM € pO3pPOOKa Ta BKHUTTSA 3aXOJiB 3 MiHiMi3allil
HAIXO[DKEHHS [UX TOKCHKAHTIB y BOJOCXOBHIIE 3 METOI MONEPEHKEHHS HOro aHTPOIIOTEeHHOL
TpaHcdopMmariii Ta 03T0pOBIECHHS EKOJIOTITHOTO CTaHY.
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Wucrutyt runpoduonorun HAH Ykpaunst

POJIb AHMOHHBIX TTOBEPXHOCTHO-AKTHUBHbBIX BEIIECTB 11 ®EHOJIBHBIX
COEJJUHEHUI B 3ATPSI3HEHM KAHEBCKOI'O BOJIOXPAHWJIUIIA T10/1 BJINSTHUEM
MET AIIOJIUCA

B cratbe mnpuBeneHB! pPe3yNbTaThl 3KOJIOI0-TOKCHKOJIOTMYECKUX HccienoBaHuil  Kanesckoro
BOJOXPAaHWINIA, B YaCTHOCTH, KAacCaloOIIMECA €ro 3arpsA3HEHUs aHUOHHBIMHM IIOBEPXHOCTHO-
AaKTUBHBIMHM BELIECTBAMH M (DEHOIBHBIMH COEJUHEHMSMHM B YCIOBUSX BIUSHHS METaloJHca.
OOHapyKeH CYHIECTBEHHBIH POCT CTENEHU 3arpsi3HEHHs BOAbI YKa3aHHbIMU TOKCHKAHTAMH 3a CUET
JeSITENIEHOCTH O00OBEKTOB KOMMYHAJIBHOTO XO3SICTBA, a TAaKKe NPOMBINUICHHBIX M YHEPTreTHIECKUX
npeanpustuii . KueBa, 4Tro mpencraBisfeT yrpo3y aHTPOIOICHHOH TpaHC(HOPMAIMH SKOCHCTEMEI
BOZOXPaHWINIIA.

Knrouesvle cnosa: arnuoHubie NOBEPXHOCMHO-AKMUBHblE 6eujecmed, d)eHOﬂbele coeduHeHu;l, Kanesckoe
60()0xpaﬂuﬂume, 800HAs oKocucmema, me2anoauc
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L. O. Gorbatyuk, O. O. Pasichna, M. O. Platonov, O. M. Arsan, S. P. Burmistrenko

Institute of Hydrobiology, National Academy of Sciences of Ukraine

THE ROLE OF ANIONIC SURFACTANTS AND PHENOLIC COMPOUNDS IN POLLUTION OF
THE KANIV RESERVOIR UNDER THE INFLUENCE OF THE MEGALOPOLIS

The diversified economic complex, formed in the basin of the Kaniv reservoir within the densely
populated megalopolis — the city of Kyiv, in the structure of which there are numerous enterprises of
industry, communal and agricultural sector, consume significant volumes of water and cause a
powerful man-made load on the water ecosystem.

The sufficient amount of reliable data obtained in both the chronic and subchronic experiment,
show the toxic effect of anionic surfactants on hydrobionts of all trophic levels. Most of the phenolic
compounds (phenol, chlorophenols, nitrophenols, aminophenols, etc.) are also capable of toxic effects
on living organisms, including humans.

The study of toxic water pollution of Kiev section of the Kaniv reservoir was carried out in
July-October 2016-2017.

Sampling was carried out in the most anthropogenically loaded areas of the Kaniv reservoir,
starting from the northern part, located before the main urban buildings of Kiev, and ending with the
site below the discharges of Bortnitsky station of aeration.

The results of research, conducted in 2016, showed that the concentration of anionic surfactants
in water from the Dnipro riverbed before Kiev in the summer and autumn of that year was 0.02-0.03
mg/dm’, and below the main buildings of Kiev after the discharges of Bortnitsky station of aeration
was almost three times greater — 0.06—0.09 mg/dm’.

In the area of industrial zone near the heat and electric power station N5 below the Southern
Bridge, there are also high enough concentrations of anionic surfactants — 0.07 mg/dm’. Thus, in the
conditions of anthropogenic influence of a densely populated city, the degree of pollution of water by
synthetic anionic surfactants significantly increased.

In 2017, low concentration of anionic surfactants (0.01-0.03 mg/dm®) was recorded in the gulfs
of Obolon, Rusanivka, Osokorki, Korchuvate residential areas.

According to 2017 research, the concentration of anionic surfactants in water in the gulfs of
Garyachka (mouth of Pochayna River) and below the Southern Bridge in the district of the heat and
electric power station N5, and also in water in the mouth of the Lybid River and below the discharges
of Bortnitsky station of aeration was 0.075-0.084 mg/dm’. Therefore, these places of maximum
anthropogenic pressure were the most polluted by anionic surfactants.

The results of studies on the content of phenolic compounds show that in summer the
difference in their content in water of the upper and lower parts of Kyiv section of the Kaniv reservoir
was not significant. In the autumn, the content of phenolic compounds in water of the Sobache Gyrlo
Bay was 139 pg/dm’, in the Obolon Bay — 172 pg/dm’, while their content in water of the Kaniv
reservoir after Kiev (500 m below the discharges of Bortnitsky station of aeration) was several times
higher and amounted to 357 pg/dm’. The periodic increasing in the concentration of phenolic
compounds in water of the Kaniv reservoir 500 m below Bortnitsky station of aeration obviously
caused by periodic discharges of water by the station.

Also, the increased content of phenolic compounds was found in the industrial zone (the bay
below the Southern Bridge in the district of the heat and electric power station N5), which connected,
apparently, with discharges of wastewater by numerous industrial enterprises located there.

In addition to the point sources of pollution a significant number of diffuse sources were found
on the Kyiv section of the Kaniv reservoir. Pollution by these substances comes with surface water
drainage from the urbanized area. A large number of dirty sewage flows into the water of reservoir
due to unauthorized or emergency discharges by some water users.

So, according to the results of ecological and toxicological researches of the Kaniv reservoir
within the city of Kyiv in 2016-2017, significant increasing of pollution of water by anionic
surfactants and phenolic compounds was revealed. The main sources of income of these toxicants to
the reservoir are municipal and industrial wastewaters and surface runoff from technogenically
polluted areas of the megalopolis. Thus, the actual issue is the development and implementation of
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measures to minimize income of these toxicants to the reservoir in order to prevent its antropogenic
transformation and to improve of its ecological state.

Key words: anionic surfactants, phenolic compounds, Kaniv reservoir, aquatic ecosystem, megalopolis
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OCOBJIMBOCTI HAKOIIMYEHHSA BA’KKUX METAJIIB
Y I'IN-IPOEKOCUCTEMI p. CAKCAT'AHB (M. KPUBU PII)

BusiBiieHo ce30HHY NMHAMIKY BMICTY Ba)KKHX METAJiB y BOJi, MPUOEPE)KHOMY MYJi Ta IPYHTI CTaBy
iMm. JleHina, mo ytBopeHuid piukoro CakcaraHb. BcraHoBieHo, 1m0 Boja piuku CakcaraHb, sKa
npoTikae B mexax M. Kpuuit Pir Hanexute mo V kimacy, 7 kareropii — myxe OpyaHa, 3TiJHO
knacudikanii Tpo CTYMiHb AaHTPOIIOTEHHOTO 3a0pyIHEHHs IMOBEPXHEBUX BOJA CYIII Ta ecTyapiis
Ykpainu.

Knrouosi crosa: easicki memanu, 2iopoexocucmema, nepepo3nooin, aKkymyaayis, My, 6004, IpyHm, 3a0pyOHeHHs,
p. Caxcazans, m. Kpusuii Pie

Kpusnii Pir — Benuke MpOMHUCIIOBE MIiCTO 3 HACEJICHHSM OINbII HDXX MiBMUIbHOHA oci0. [lutanHs
eKOJIOTIYHOI YHCTOTH, B JaHWH 4Yac, € HaWBOKIUBIIIUM 3 TOYKH 30py 30EpPEKECHHS 3I0POB’S
HaCeJEeHHS ITPOMHUCIIOBOTO peTioHy. Lle moB’s3aH0 3 THM, III0 OCHOBHUM BHJOM IPOMHUCIOBOCTI TYT €
ripaugo00yBHa cepa — YopHa Ta KoiapopoBa MeTanypris. Ha Kpusbaci Buno0yBaroTh TpH OCHOBHI
MPOMHUCIIOBI THINHW 3ali3HUX PyA: OaraTi 3ali3Hi pynu, AKi Oe3MOCepeAHbO BHUKOPUCTOBYIOTHCS B
METaIyprii, a TAKO)K MarHETUTOBI 1 OKUCHEHI 3ai3Hi kBapiy. B npoueci BUgoOyTKy i 30aradeHHst py/1
Yy HaBKOJIMIIHE CEPEAOBHIINC BHKHUIAETHCS BENMKA KUTBKICTh METAJIB, cepel SKMX 3HauyHa YacTKa
IpUIagae Ha BaKKi MeTanu. BaXIIMBHMH KOMITIOHEHTAMH CKJAJOBHX TiPOCKOCHCTEM € HOHHU
MeTaliB. 3alexHo BiJl yMOB cepenoBuiia (pH, OKHCHO-BIIHOBHOTO TIOTEHIIIANY, HAsIBHOCTI JIIFAHIIB)
BOHHM iCHYIOTh B PIi3HHX CTYNEHSX OKHCHEHHS 1 BXOAATH O CKIaAy Pi3HOMAaHITHUX HEOPraHIYHHX i
METaJIOOpPTraHiyHuX cronyk [1,3].

Bomu KpuBopixkxkst MaroTh morany sKicTe. ['oloBHUMH 3a0pyqHIOBaYaMH BOIOIM pETiOHY €
MiANPUEMCTBA  MCTANYPriHOI  IIPOMHCIOBOCTI, KOMYHAIbHO-TIOOYTOBI CKMOW 1 3MHB 3
CLTBCBKOTOCTIONAPCHKHX YTiIb [S].

Mertoto poOOTH € JOCTITUTH OCOOIMBOCTI HAaKOMMYEHHS BaXkux MeTaniB (BM) B exocucremi
piuku Cakcaranp micta Kpuwii Pir.

MarepiaJ i MeTOaM A0CTiTIZKEHb

O0’€eKTOM JTOCIIKEHHSI € TIOBEpXHEBi Boju piuku Cakcarasp, 1o npoTikae B Mexkax M. Kpusnii Pir.
Hus pocmimkenns smicty Ni, Co, Pb, Zn, Cd, Fe, Cu, Mn y Boxi, nmpubepexxHoMy Myji Ta
mpuOEepEKHOMY TPYHTI 3pa3ku BinOupanu y craei iM. JleHiHa, sikuil yTBOopHuBCs Bin p. Cakcaradb y M.
Kpusmii Pir. Lleit craB 3HaxomuTbcs B ONU3bKO OLIs MIAXT, 30KpeMa BiJCTaHb MK IIAXTOO
«TepHiBcbKa» 1 TOukow BigOOpy 3paskiB ~ lkm. IlpoOu Boam BinOupanw 3 CepeAMHU PIUKH i3
MOBEPXHEBOI'0 TOPU30HTY BOjoWM Ha riaubuni 0,5-0,7 M. 3a J0MOMOro IUIACTHKOBHX
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