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EKOJIOrO-ririEHIYHA OLWIHKA OCAAIB CTIHMHUX BOA M.
OHINPOMETPOBCbKA TANEPCNEKTUBUIX YTUNISALLI

KpamapboBa FO.C.
L3 «/IHinponeTpoBcbka meandHa akagemis MO3 YkpaiHu»
Julia-grata@rambler.ru
CtaTTda NnpmucBaYeHa KOMIMIEKCHIN eKoNnoro-ririeHivHin oLHLL 0cafiB MICbKMX CTIHHUX BOL,
cTaHuin aepauji M. [HinponeTpoBcbka. HagaHa auvHamika OCHOBHUX MOKa3HUKIB ocaiiB 3i
36inbLUEHHAM TEPMIHIB iX 36epiraHHA Ha MYJIOBMX MaigaH4mMkax. 3anpornoHoBaHoO HOBUIA Nep-
CMEKTUBHUI CNOCIB BUTYYEHHSA BaXKUX METasliB i3 ocafiB MiCbKUX CTIYHMX BOA.

KnroyoBi cnoBa: Baxki mMmetanun, ocaan MIiCbKUX CTIHHUX BOA

AKTyanbHicTb

B ymoBax cbOrogeHHs HeBUPILLEHO
€KOJIOMNYHO Ta ririeHiyHoo NpobnemMoto €
NMUTaHHS yTunidauii ocaniB MiCbKUX CTIHHUX
BO/, 9Ki HAKOMU4YylOTbCS B OCOBINBO 3HAY-
HX obcsarax Ha Mexxi CenbOULLHNX TepUTopIlt
HaceneHux NyHkTiB [1]. DakTryHO icHYyIouI
TEXHOJOTIT OYULLEHHS CTOKIB Ha CTaHLLiax
aepauii M. OHinponeTtpoBcbka (IMiBOEHHIN,
JNisoBepexHint Ta LleHTpanbHiii) peanisyioTs
TpaauLIiHy Cxemy, Lo BKAOYAE MexaHidHe,
BionoriyHe o4YULLLEHHA, 3He3apaXyBaHHSA
cTokiB Ta 0bpobky ocagy. 3a BiACYTHOCTI
Bes3neydHnx TexHoNorin yTunisadii ocagm no-
TEHUJIOIOTH PU3KK MPSAMOro Ta ornocepenko-
BAHOIrO HEraTUBHOIO BMMBY Ha CTaH 3[0p0-
B’Sl HacefleHHa. [lo-neplue, BOHU HecyTb B
cobi peanbHy enigeMivyHy 3arpoay, ocKifibku
MICTATb IHFPedieHTU MiKpOoBHOro, BipyCHOr O,
napasmnTapHoOro Ta reflibMiHTHOrO MOXOOXKEH-
Ha. Mo-apyre, gk dpakuia cymilli nobyToBux
i MPOMUCNOBUX CTIHHUX BOJ, Ocaau 3OaTHi
KOHLIEHTPYBaTU Yy CBOEMY CKJafi BESUKY
KifIbKiCTb HEBe3MnevyHUx XiMiYHUX pPevyoBUH —
BaXKnx mMeTaniB (CBUHLIIO, KaaMito, LIMHKY,
XPOMY, HIKENO, PTYTi, MULLI’AKY Ta iIHLWKX), Ha-
PpTONPOAYKTIB, MOBEPXHEBO-AKTUBHUX PEHO-
BUH, MNONILUKIIYHUX apoMaTUYHUX Byrne-
BOAHIB, LLO POPMYE iX TOKCUKONOTIHHY He-
H6eaneky. HapewTi, ix 6baraTopidyHe cknany-
BaHHSI HABKPYrW cTaHUjn aepauii, BUinyyae 3
pauioHanbHOro BUKOPUCTaAHHA AediunTHI
MICbKi noLi. Pasom 3 TUM, y ckfafj ocagis
MICTATLCA 3HAYHi 3anacu GioreHHux ene-
MeHTIB (a3oTy, pocdopy Ta kanilo), Wo [ae

MOXJIMBICTb IX NO4ANbLLIOIrO BUKOPUCTAHHA B
AKOCTI opraHo-miHepansHoro nobpmea, ctu-
MyNOBaTU 3POCTaHHSA 34aTHOCTI IPYHTIB [0
CaMOOYULLIEHHS Ta nokpatlyBaTty Takum Hn-
HOM iXx caHiTapHu cTaH [2]. OgHak, Ha Cbo-
rOAHi, MPOBIAHUM MeANKO-Bi0NOMNYHUM YNH-
HUKOM, LLO CTPUMYE KOPUCHE BTOPUHHE 3a-
CTOCYBaHHS 0cafliB CTiHHUX BOA, IHAyCTpiab-
HUX MICT YKpaiHu, € iX TOKCUKOSOori4Ha He-
Hesneka Yepes MoX/IMBe 00AATKOBE HaAXo-
KEHHA 3 HUX Yy 06’ €KTN OOBKINAA TOKCUHYHUX
PEYOoBUH, Hacamnepen, Baxkux metanis (BM)
[3].

Buxogsauun 3 BuuleHaBeAEHOTO, METOO
JOChiopKeHHA Oyna ekonoro-ririeHiyHa OLjiH-
Ka ocafiB MICbKMX CTIYHUX BOM 3a BMICTOM
Ba/IOBUX Ta PyXoMunx opM HalbinbLL NoLun-
PEHUX MOJSIIOTAHTIB — BaXKUX MeTanis Ta
nepcrnekTUBK iX BUIIYHEHHS 3a [OMOMOroto
KOMIIEKCOYTBOPIOKOHOIrO peareHTy.

MarTepian Ta meToau

JocnioxeHo 3pasky ocafiB MiCbKuUX
CcTiHHUX Bof, (3aranom 270 npob) 3 PI3HUM
TepMiHOM ix 36epiraHHa (cBixi, 1 pik Ta 3
POKW), BigibpaHi Ha MynoBUX MargaH4mKax
TpbOX CTaHUjlA aepauii micta OHinponeT-
poscbka (JliBobepexHa, lMiBoeHHa Ta LleHT-
panbHa). BMicT BanoBux Ta pyxoMux Gopm
BaXKUX MeTanis gAocnimxysanu 3a JornomMo-
roto atoMHo-abcopbuinHoro metoay 3 BUKO-
pucTaHHam crnekTpodoTomeTpy AAS-1N B
noyM’i ra3oBol CyMilLli «aLleTUIeH-TMOoBITRA».
Pyxomi dopMn BaxXKnx MeTanis BUydanu 3
OMCB 3a gonomMorot 6ydpepHoro amoHiri-
HOo-aLeTaTHOro po3yuHy 3 pH 4,8. ng BuB-
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YeHHs eddeKTUBHOCTI BUy4YeHHs 3 OMCB
pyxnnerx dopmM BM 6yno BUKOPUCTAHO KOM-
MJIEKCOYTBOPIOIOYNM peareHT, 30Kpema KoMm-
NNeKkcoH AuHaTpieBa cinb eTuneHajamMiHTeT-
paauetarty (EOTA abo «TpunoH b»). Ina ek-
ctpakuji BM 3 OMCB BukopuctoBysanu 0,05
M T1a 0,1 M posumnHu EATA. Ing BU3Ha4eHHsA
ONTUManbLHOI KoHUeHTpauji Ta o6’emy EATA
ona ekctpakuii BM 3 OMCB BuKopucTOBY-
Banu cnissigHoweHHs OMCB/0,05 M ta 0,1
M posumnn EOTA: 2:1, 1:1, 1:2, 1:3, 1:4.
Opepxati pesynsratn o6pobneHi TpaanLLin-
HUMW MeToJamMu BapiauiriHol cTaTUCTUKU 3
BUKOPUCTaHHAM iHTerpoBaHoi nporpamm MS
Excel 2007.

PeaynbsTaTn Ta 0GroBOpeHHS

OujHka pesynsTaTiB 4OCNiAKeHb BMICTY
BaAXKUX MeTaniB (MapraHuto, UMHKY, Midi,
CBUHLLIO, KaaMilo Ta kobanbTy) B ocagax
CTIYHUX BOJ, CBIAYUTL MPO iX 3HAYHI KOHLLEH-
Tpauji B npoaHanisoBaHux 3paskax. BmicT
BanoBUX GOPM TOKCUYHUX ENIEMEHTIB Y L0OC-
NigXKyBaHWX 3paskax 3a cepefHiMn BeNn4u-
Hamu konueascq: Big (51,85 = 3,21) oo
(159,85 £ 13,61) Mr/kr ana CBUHLIO; BIA,
(2,04 £ 0,03) oo (12,11 = 0,02) mr/kr ong
kaomito, Big, (87,92 £ 11,45) po (523, 76 +
45,43) ona migi, Big (59,06 = 14,5) no
(260,44 += 12,67) ona mapraHulo Ta Bij,
(235,58 + 21,6) no (1587,82 + 56,78) onqa
LMHKY. BMicT BanoBux opm CBUHLLIO Nepe-
sultyeas oro F[AK ana rpyHty v 1,6 — 5
pasie (3a 3arajlbHoCaHITapHUM MOKa3HUKOM
wkinnvsocTi). Bmict mapraHuto, [OK akoro
BCTAHOBJIEHO TaKOX A1 BanoBol hopMu,
3HAXOAUTHLCS B AOMNYCTUMUX MEXKAX.

PeagynbTtatn Hawux [OCAIAXEHb
cBiaYaTh, WO cepeHbO3BaKEHUI BMICT PyX-
nmBoro kaamito 8 OMCB ctaHoBuTb 0,19 Mr/
KT, WO Malixe B 2 pa3n BuLLe GOHOBUX 3Ha-
YeHb 19 PPYHTIB JaHoi 30HU. BMICT pyxoMoi
Mifi 3Ha4YHOo BULLE | cTaHoBUTL 12,1 Mr/kr, 3
konmeaHHamu Big, (9,06 = 2,1) no (20,4 + 3,2)
Mr/KT, U0 Big, 3 4o 6,8 pasiB nepesuLye MK
ONs PPYHTY 3a 3arafiHoCaHIiTapHUM nokas-
HUKOM wWkigamBocTi (3 mr/kr). CepeaHbo3Ba-
XEHUN BMICT PYXOMOro LIMHKY B AOCHIAXY-
BaHux OMCB ctaHoBUTb 37,8 MI/Kr 3 Konu-
BaHHaMK Big, (13,8 £ 1,2) mr/kr go (59,11
12,13) mr/kr, wo Big 1,37 go 2,6 pasis ne-

pesullye [TK ang rpyHTy 3a TpaHCIoKauin-
HUM MOKA3HWKOM LWKIONUBOCTI (23 Mr/Kr).
BmicT pyxomoi dopmmn kobanbTy 3HaxoamBs-
ca B Mmexax [4K.

B npoueci 36epiranHs OMCB Ha Mmy-
NOBUX MaiigaHymKax BrpoAOBX TPbOX POKIB
BinOysananacs amiHa ix Gisnko-xiMidHUX Nno-
Kas3HWKIB: BOBIHI 3MeHLLMnacs Bonorictb (p <
0,001), BMICT HiTpaTHOro a3oTy 36iNbNBCS
Ha 91,3 % (p < 0,05). AHanori4Ho 36iNbLINB-
csa BMICT pyxomoro docdopy (Ha 15,2 % npu
p < 0,05) Ta kanito (Ha 20 % npu p < 0,01).

OujHka peaynbTatiB fochimkeHs BM B
OMCB 3-x cTaHuih aepauji nokasana, WO
HalbBinbWKn BMicT BM xapakTepHuit ans
OMCB TMCA: koedilieHT KoHUeHTpauii Zn
cknagae 29,4, Mn -24,6, Pb — 4,7, Cd-7,3,
Lo, BiporigHO, NOB’A3aHO 3 BiHOCHO BUCO-
KOK MUTOMOIO Baroto CKuay Ha OHUCHI Cro-
PYOU YMOBHO OYULLEHUX MPOMUCIOBUX
CTOKIB 3 po3TaloBaHUX HaBKpPyru
nignpuemcts. Mpu uboMy BMIicT Mn ta Co y
BCix nochimkysaHunx npotax OMCB MNCA 6ys
HUXYe DOHOBUX KOHLIEHTpaLih ANna perio-
HaslbHUX FPYHTIB.

3rigHo pesynbTaTiB AoCNiAKeHb CaHi-
TapHux nokaaHukis OMCB 3-ro poky 30epi-
raHHs BCi BOHW € 6e3neyHnMun B enigemid-
HOMY BiHOLLEHHI, @ TAaKOX He MICTATb BipyC-
HUX areHTiB (Bipyc renatuTy A, potasipyc,
afleHoBIpyC) Ta XuUTTe3naTHUX 30YyOHUKIB
napasmTapHMX 3axBoptoBaHb.

BcTaHOBAEHO, WO A4 BusydeHHa BM
3 OMCB 3-x pi4HOro TepMiHy 3bepiraHHa ans
noaanbloro BUroOTOBIEHHSA OpraHo-MiHe-
pasnbHUX Ao6puB Ta 3anobiraHHs ix Aoaat-
KOBOrO HAOXOMXEHHA Y FPYHT, HanbinbLu
edekTuBHUM € BukopucTaHHa 0,1 M posin-
Hy eTuneHaiamiHTeTpaauetaty (ELTA) B
cniBBigHOWEHHI 2:1, OCKiIbKM NpU UbOMY
3abeaneqyeTbcs Harbinbll NOBHE BUITyHYEH-
Ha BM. Hanpuknag, BMIicT Zn'y 06po6neHunx
OMCB 3meHLwueca 'y 10,2 pa3un NopiBHAHO 3
HeoBpobneHummn ocagamu npu p < 0,011 6yB
HKHMM (DOHOBUX 3Ha4eHb; BMICT CU — 3MEH-
wuBesA B 17,7 pasu npu p < 0,001, KOHUEH-
Tpauia Mn B o6pobneHux ocajax TakoxX
3Ha4yHO 3MeHwwmnaca Ta 6yna mexwoto 0,1
MI /KT

BpaxoByloUM TAKOX €KOHOMIYHMIA ac-
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MEKT LUbOro NUTaHHS ANg NpakTUYHOro 3ac-
TOCYBaHHA HaMU PEKOMEHL0BaHO BUKOPUC-
TaHHs 0, 1M posunHy EATA B CniBBiAHOLLEHHI
1:1, OCKINIbKN NPU LbOMY 3aJULLIKOBI KOHLEH-
Tpauji BM y OMCB TakoX He nepeBULLYOTb
pOHOBI 019 perioHanbHUX TPYHTIB (BMICT Zn
y 06pobneHux OMCB 3meHwyeTbed B 3,3
pasu NopiBHAHO 3 HeobpobneHMU npu p <
0,01, BmicT Mn — B 6 pasis npu p < 0,001,
BMmicT Cu — B 3,3 pasu npu p < 0,001).

Min 4yac o6pobkn OMCB Kommnnekco-
Hom ETA 3HadHa 4YacTuHa BM nepexoaunna
y ¢inbTpart, 3okpema: Zn — 47,7 % (p <
0,001), Mn 16,7 % (p < 0,001), Cu 28,6 %
(p < 0,001). Y pycni npoBeaeHoro Aochnif-
KEHHSI e € NepcneKkTUBO NOAANbLLIONO Ha-
YKOBOIO MOLUYKY /151 BUPILLEHHSA MOXJIMBOCTI
BUKOPUCTAHHA PinbTpaTy — PO34YUHY KOMI-
NiekcoHaTiB eceHujanibHux BM, 3okpema LnH-
Ky, Mifj, MapraHuto, kobanbTy Ta iHWKX, B
AKOCTI MIKPOAOOPUB B XxenaTHi popmi.

BucHoBku:

1. BcTaHoBneHo, wo Beaydnmm gaktopa-
MU cydacHoi npobnemMmu ytunisauii
OMCB Benukux iHaycTpianbHUX MICT YK-
paiHu € MOPYLLEHHSA TexHoorii 06pobku
ocany Ha cTaHuiax aepadii, 3okpema
BIACYTHICTb eTany nonepeaHboro aHae-
poBHOro 36poaXyBaHHSA Ta 3HEBOOHEH-
HA CUpUX OcafdiB, BHACIOAOK YOrO BOHU
€ enigemMiyHo HebeaneyHUMn Ta MIiCTATb
3HaYHYy KiNbKiCTb TOKCUYHUX PEYOBUH
TEXHOMEHHOro MOXOAXEHHA (30Kpema
BaXKKuUx meTtasniB).

2. 3’acoBaHo, WO B Npoueci A03piBaHHA
BNPOAOBX 3-X POKIB Ha MYJIOBUX Maii-
faHuukax B cknagi ocaniB BindyBaloThCs
BaXJIMBI 3 €KONOro-ririeHiYHOoT TOYKN
30py 3MiHW. Tak, BOBIYI 3MEHLUYETLCH
BosoricTb ocany (p < 0,001), 3a paxy-
HOK MiHepanisaLi opraHiyHOl Ppe4OBUHN
3HAYHO 3POCTAE BMICT pyxoMux (popm
noxuBHux enemeHTiB (N, P, K): HiTpaTt-
Horo asoty — B 1,9 pasu (p < 0,05),
pyxomoro ¢gocdopy B 1,2 pasu (p <
0,05), kanito — B 1,2 pa3u (p < 0,05).
Briponosx aospisaHHa OMCB cnocTtep-
iraeTbCsl NO3UTUBHA AUHaMIKa BMICTY B
HUX OOCNIAXEHUX BaXKuUX meTanis,
Hanbinbl nokaloBUMU 3 Akux € Mn,

BMICT SIKOro 36ifbLly€eTbcst Ha 25-26 %
(p < 0,05) Ta Zn, BMICT £KOro
36inblyeTbes Ha 20-51 % (p < 0,09).
Mpu LUpOMY KOedILIEHTU KOHUEHTpauji
BM y ocagax no BiAHOLLEHHIO 10 POHO-
BUX 3HA4eHb A1 PerioHasnbHUX FPYHTIB
ctaHoBnaTb 29,4 (Zn); 25,0 (Cu); 7,4
(Cd); 4,7 (Pb).

JoseneHo, wo edekTUBHUM METOLOM
BUlydeHHa BM 3 OMCB € ix 3B’A3yBaH-
HA KOMMIEKCOYTBOPIOKOYNUMK peqoBMHA-
MW 3 nogalblWMM BUBEAEHHAM 3
dinbTparty, 3okpema posdnHamun ELATA.
BukopucTtaHnHa 0,1 M posunHy EATA B
cniBBigHoweHHi 2:1 3abe3nedye
HaMBINbLL MOBHE BUIy4eHH1 BM: BMiCT
Zn 3mMeHwyeTbea 10,2 pasu (p < 0,001),
Cu -8 17,7 pasu (p < 0,05), Mn - B 6,2
pasu (p < 0,001). BpaxoByto4n EKOHOM-
iHHWI acnekT Upboro nUTaHHa npakTn4Ho
BUNpaBAaHuM € 3actocyBaHHa 0,1 M
po3unHy EATA B cniBBigHOLWEHHI 1:1,
OCKIiJIbKW NPU LIbOMY 3a/INLLIKOBI KOHLIEH-
Tpauii BM y OMCB He nepeBuLLyIoTh ix
IAK ong rpyHTY Ta HGOHOBI KOHLIEHTpaLi
LUTA perioHanbHUX FPYHTIB.
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KramarevaYu. S.
SKOJ1OIO-TMrMEHNYECKAA OLUEHKA

OCALIKOB CTO4HbIX BOA, T.
OHEMPOMNETPOBCKA N MEPCIEKTUBbI
X YTUNN3AL NN

Kpamapesa KO.C.

The article presented ecological and
hygienic evaluation sediment of urban
sewage stations of Dnipropetrovsk, made the
evaluation of basic characterological figures
residues with increased shelf life, developed

Cratba i e KOMMNEKCHOM 3KO- g way to remove the heavy metals from
NOro-rurmneHnyeckor oLeHke ocaakoB ro- sediment of urban sewage.

POACKUX CTOYHbIX BOA, CTaHUMIA aspauuun T
OHenponeTpoBcka. MNpenctaBneHa guHamum-
Ka OCHOBHWX nokasaTtesiein 0CafKoB C yBeu-
YEHWEeM CPOKOB UX XpaHeHus. Mpennoxex
HOBbIV MEPCNEKTUBHbLIN CNOCob U3BNEYEHUS
TAXENbIX METa/SIOB U3 0CaKOB CTOYHbIX

Keywords: heavy metal, sediment of
urban sewage.
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KniodeBble cnoBa: TSXeJlble meTasljibl, PekoMeHaoBaHa K ne4ary Ha 3acemnaqim
OCakv ropoACKnX CTO4YHbIX BOA. penakumMoHHOR Koieruy rnocae peLeH3npoBaHus
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NJTAUEHTA KAKUHOUKATOP TEXHOINEHHOIO 3ArPA3HEHUA

OKPY)XAKOLLEA CPEADI

Beneukas 3.H., OHynH.M.
Kagenpa obliei rurmers! 'Y «/[IHenponetpoBckas MeanumHckKasa akagemMmus
M3 YkpauHbi», r. [HenponeTpoBck, sangreena_@ukr.net

MNMnaueHTa xapakTepuayeTcsa BblpaXeHHOW YyBCTBUTEJIbHOCTbIO K BHellHecpeao-
BbIM XVMUYECKUM BO3AENCTBUAM, YTO MOATBEPXKOAAETCH BbICOKUMU YPOBHAMU BHYTPU-
nnaLeHTapHoOro HakornIeHWa KCeHOBUOTUKOB, KOHLIEHTPALUUK KOTOPbIX Y 6epeMeHHbIX
NPOMBbILLNIEHHbLIX pernoHos B 1,4-3,9 pasa npeBbIlLaldT aHanornyHbie rnokasatenu XeH-
LLMH 9KOJTOTUYECKN YUCTbIX Tepputopuini n B 1,4-5,0 pas BbilLE MO CPaBHEHUIO C APYrMUA
BuocybcTpaTtaMum CUCTEMbI «MaTtb-nnaueHTa-nion». [Npu aToM JONONHUTENbHAS Harpyska
opraHMama CBUHLIOM BO Bpemsi 6epemMeHHOCTU Bbi3blBAeT nosbileHve B 2,4-3,2 pasa
ero HakonfeHma B nnaueHTe ¢ OAHOBPEMEHHbIM HapylLleHWeM MpoLEecCoB TpaHC/oKa-
UMM 3CCEeHLMANTbHBIX MUKPOSIEMEHTOB U NPUBOAUT K NOBpexaeHuto deTonnaueHTap-
HOrO KOMIIeKca C BblpaXeHHbIMU flereHepaTUBHO-ANCTPODUHECKUMU, ANCUMPKYNIATOP-
HbIMU, HEKPOBUOTUHECKUMUN U3MEHEHUSMUN, COMPOBOXOAETCS BbICOKUM YPOBHEM 3MO-
puoneTanbHocTU, GoPMUPOBAHNEM BHYTPUYTPOOHbLIX AM3adanTUBHbLIX NPOLLECCOB, OC-
NOXHEHUSMU BEPEMEHHOCTU U POAOB, 4TO MO3BONsSeT oboCHOBATL BKJKOYEHME Mnfa-
LEHTbl Kak buomMapkepa B AM3aliH GUOMOHUTOPUHIOBbLIX UCCNELOBaHWIA HaceNleHus
MPOMbILLSTIEHHbIX PErMOHOB.

Kno4yeBbie csioBa: riaLeHTa, remaronnaueHTapr/ﬁ 6apbep, TEXHOreHHas Harpy3ka,
TsKesible MeTtallyibl.
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