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Pedepar:

1. AkTyanpHiCcTh poOOTH BU3HAYAETHCS HEOOXIAHICTIO 3a6€31edeHHs PiBHS €KOJIOTiUHOI 6e31eKy IUTHOI BOAY B
YMOBax BIUIUBY HiTpU}iKy04oi Mikpodopu i3 Criosy4eHux 3 CIOpyAaMu BOJIOIIATOTOBKY [IPUPOAHUX BOIHUX
00'€KTiB — IKepeJl BOOONOCTaYaHHs, Ta HEOOXIiIHICTIO 3a0€3I1eUYeHHs PiBHS €KOJIOTIYHOI 6€3MeKU IPUPOSHUX
BOJIHUX O0’€KTiB, IO € IpUIIMayaMu CKUAY CTiYHUX BOJ, 3 CIIOPYZ, 6i0JI0TYHOI OYUCTKU. B IpUpogHUX BOAHUX
ob’exTax HiTpudikallis BU3HAYa€ [IPOLEC CAMOOYUIIEHHS Bifl CIIOJIYK a30Ty. KOHTPOJIb KOHL@HTpaLil HITPUTIB
[10Ka3asB, 1110 YMOBU BOJOMIIrOTOBKY 3a6€311€4yI0Th TaKy MIBUIIKICTb APyroi ¢paszu HiTpudikauii, sska 3BOAUTD

KOHILIEHTPALIiI0 HiTPUTIB L0 €KOJIOTIYHO 6€3MeYHNX KOHIEHTpalill. Y NOPiBHSHHI 3 3aCUIIKAMU 3 KBaPLLOBOT'O IiCKY



Ta aHTPALUTY, LJe0JTOBa 3aCUIIKa € HANCTIPUATIIMBIIIOIO [1J1s iMMOOGini3anii Ha Hill HiTpudiKyunx 6aKTepii, Mo nae
3MOTy NIPUNYCTUTH, 0 Ha KB «/loHEeLb» € pu3nK HAKONWYEHHS HiTPUTIB MiCJIs MPOXOIKEHHS OUUCTKHU Y MIBUAKUX
dinbTpiB. 32 JaHUMU 8-MU PiYHUX CIIOCTEPEKEHb BCTAHOBJIEHO, 110 MK CTyleHeM HiTpudikalii B IpupoaHii
BOJO¥MI, 3 SIKOI BUKOHYETbCSI BOL03a0ip, Ta CTylleHeM HiTpu@ikalii B CHopy1ax BOLOMNiArOTOBKY iCHYIO BUCOKA
[IO3UTHBHA KOpessnis. SIK mokasanu 6i0XiMivHi JOCTiIKeHHs, IpY [IPOBeeHHI IIpeaMOoHi3alii HaAXOIKeHHSI B
dinbTpu Bony 3 nigBuieHUM BMicTom N-NH4 akTuBi3ye po3BUTOK B HUX AaMOHIIOKUCIIOIYUX 6aKTepii, 10
CIIpUYMHSIE 3POCTAaHHS KOHLeHTpaLii N-NO2 1o HenpunycTumux 3HadeHs. [Ipy moctamoHisanii KoHIEeHTpawis
HiTpudikyrounx 6axrepiit I ¢pasu Hiirpudikauii B 3acunui GinbTpy 3mMeHLIyeTbCs IpU6aM3HO B 150 pasiB. AHami3
IaHUX mozo ingekcy HiTpudikanii Ha KB «/JoHelp»1epeKoHINBO TOBOAUTD, 10 HiTpUdiKallis B IPUPOLHIN
BOZIOMMI CJIy)KUTh BATOMUM €KOJIOTIYHUM YMHHVKOM BIUJIMBY Ha MiKpo6ioJIOriuHi IpolecH, 110 BinOyBalOThCS B
CIIOPYZax BOJOMIATOTOBKY, a OTKE i Ha €KOJIOTiYHY 6€3IeKy NUTHOI BOAY [J1s1 HaceJaeHHs. JlaHi momo iHgekey
HiTpudikauii Ha KB «/IHirpo» Bifo6paxkaloTh TaKy NO3UTUBHY KOPEJIALLI0, ajie He TaK OJHO3HAYHO. | 11e 3yMOBJIEHO
npoBeneHHSIM Ha KB «/lHinpo» xnopamoHisanii. OunineHi Ha MiCbKMX O4MCHUX criopyzax N2 2 M. XapKoBa CTi4Hi
BOZ Y HAaIIPABJISAIOTLCS B CKAUIHUI KaHal i 110 IUTOBOMY KOJIJIEKTOPY CKUAAIOTBCA B P.Y AU — IIpaBy NPUTOKY Pp. CiB.
JoHeup. BusHaueHHs aKTUBHOCTI npoueciB HiTpudikauii B Bozi p.You Ha gingakax 500 M go ta 500 M micis ckumy
OYUIEHUX CTiYHUX BOZ, 3 MOCB N22 BUKOHyBaM 32 TPbOMa HalpsIMKaMU: aHaJli3 Ta PO3PaxyHOK aKTMBHOCTI
HiTpudikauii Ha JOCIiKYBaHUX NiNsHKaxX p. YU 32 JaHUMMU 0araTopiuHUX CIIOCTEPEXKEHb, EKCIIEPUMEHTAIbHE
BM3HAUYEHHS aKTMBHOCTI HiTpUiKaljii B BOJHIN TOBLIi, EKCIEPUMEHTA/IbHE BU3HAYEHHSI aKTUBHOCTI HiTpUdikanii B
IOHHUX BinkianeHHsX. B Boxi p. Vou na minsguui 500 m 1o ta 500 M micsst ckuny ouniieHux cTivHux Bog 3 MOCB
Ne2 KoHLeHTpallis aMOHIMHOr0 a30Ty y IMHaMilli 5 piYHOTrO Mepiofly B OCHOBHOMY 3MEHIIYETHCS], @ KOHIEHTpallist
a30Ty HITPUTIB Ta HITPaTiB — CTaJI0 3pOCTaE, 1O CBiTYUTD ITPO 30ibLIEHHS aKTUBHOCTI HiTpudikauii B p. Yau micius
CKUJly OYMIIEHUX CTiYHUX BOJ,. Llell BUCHOBOK MiITBEPIUB i pO3paxyHOK iHAEeKCy HiTpu@ikauii 3a nepion
CIIOCTEpEesKeHb. 32 JaHUMU €KCIIepUMEHTAIbHUX JOCiIKeHb B Tpo6ax BOAU 3 P. YU K [0, TaK i [Micis CKUmy
OUMIIEHUX CTIYHMX BOJ, XiMiyHA KOHCTaHTa MBUAKOCTI Apyroi ¢pasu HiTpudikauiisHauHO NepeBullyBaga KOHCTAaHTY
WIBUAJKOCTI nepoi ¢pasu HiTpudikauii.lle nae 3Mory npunycTuTy MiHiMasbHy BipOTigHICTb HAKONIMYEHHS HITPUTIB y
piuLi, Mo mifTBepIKye aHai3 bOro IOKAa3HMKA 32 JAHUMU 6araTopiuHux OOcCinkeHb. Po3paxyHKy 6i0OKiHETHIHUX
MOKA3HUKIB 33 JaHUMU eKCIIePUMEeHTAaIbHUX TOCiIKeHb 110Ka3ay, 0 MBUIKICTh HiTpudikaliii B Bozi p. Yau Ha
IisTHL Micg CKUAY CTiYHMX BOJ, Oi/IbILI HIX BIBiYi IepeBUIye LjeH TOKA3HUK 10 CKULy. 3a JaHUMU
€KCIIePUMEHTAJIbHUX JIOCIiTKeHb MOKHA IIPUITYCTUTH, 110 MICJIs CKUAY OUUIEHUX CTiYHUX BOZ, B p. YU
3MIHIOETBCS MIKpOOHNIA CKiIaz HITpUdiKyo 40ro Mikpo6ioleHo3y B pe3ysibTaTi 30arayeHHs IPUBHECEHOI 3 OYNCHUX
criopyz, Mikpodopoto. EkcriepuMeHTanbHe JOCTiIKeHHS HiTpUiKyoUuoi 31aTHOCTI MiKpodJiopy JOHHUX
BiIKJIafieHb B P. YU 10 Ta MiCJIsl CKULY OYMILIEHMX CTIYHUX BOJ, I0KA3aJIy, 0 aKTUBHICTh (PepMEHTA TiipOKCUIaMiH
OKCUOPENYKTA3U B JOHHUX BiIKJIaIEHHSIX [0 Ta MiCJg CKULY Ma€ OJIMH i TOU >Ke MOPSA0K 3HaueHb. TaKUM YMHOM,
NiABUILEHHS aKTUBHOCTI HiTpudikauii B p. Y1u, sike 6yJI0 BCTAaHOBJIEHO 32 JaHUMU 6araTopivHOro KOHTPOJIIO
KOHILIEHTpallii a30TOBMiCHUX cIIoNyK, pH, iHpekca HiTpudikalii Ha AinsgHKax 4o Ta Micjs CKUAY CTiYHUX BO[,
3YMOBJIEHO IHTEHCU(DIKYIOUMM BIUIMBOM CKUY OYMIIEHUX CTIYHUX BOJ, HA Lii TOKa3HUKU B BOJHIN ToBIIi. OnepkaHi
PEe3YJIbTaTH O3BOJISIIOTh CTBEPIPKYBATH, 10 HiTpu(ikalis B 6i0JI0TiYHUX OYNCHUX CIIOPYAAX € BATOMUM
€KOJIOTIYHUM YMHHUKOM HiTpudikalii B npupoaHii Bogoimi. lig BuHeceHa 3 0unCHUX CcIOpy MikpodJiopa 3MiHI0e
HiTpUdiKalilo i KOHLEHTpalil HITPiiKyIoUix 6aKTepiil B NPUPOIHil BOJONMI MiC/sI CKUAY, 3MiHIOE KIHETUKY
HiTpu@ikauii, AMHaMiKy a30TBMiCHUXCIIONYK B BOGHOMY 00'€KTi Ta aKTUBHICTb 1Or0 CaMOOYMILIEHHS BiJl CIIONYK
aszory. Kito4oBi ciioBa: HiTpudikanis, IpupoaHi BOOMIMY, BOAOMIAIOTOBKA, XJIOPAaMOHI3allis,CKU], OYUIIeHUX
CTiYHUX BOJ, XiMi4Hi KiHETUYHi KOHCTaHTH, 6iOKIHETMYHI KOHCTAaHTH, KOHLIEHTPaLlisg HiTpUQiKyI0unx 6aKTepiil,

JIIOHHI BiIKJIa[leHHS, aKTUBHUY MYJL.

2. The relevance of work is determined by providing the level of ecological safety of potable water in time of
nitrification microflora influence from natural water reservoirs connected with water preparation stations
(sources of water supply) and necessity of providing the ecological safety for natural water reservoirs which accept
the waste water discharge from waste water treatment plants. Nitrification in natural water reservoirs defines self-
purification process from nitrogen compounds. From the activity of nitrification process in stations of water



preparation depends potable water safety from the contamination of nitrogen compounds. Nitrite concentration
control had shown that water preparation conditions provide such rate of the 2 nd nitrification stage, which
reduces nitrite concentration to ecologically safe concentrations. According to observation of the data of 8 year
period was established that there is a positive correlation between the nitrification index in natural water reservoir
and in water preparation stations. As biochemical investigations had shown, water with high concentration of
N-NH4 (during preammination process) activates the development of ammonia oxidation bacteria, which causes
raising of N-NO2 concentration to invalid values. During the method of postammination the concentration of
nitrifying bacteria of the 1 st stage of nitrification in filter backfill decreases a 150 times. The analisation of
nitrification index data in water preparation station «Donets» strongly prove that nitrification in natural water
reservoir is significant ecological factor of influence on microbiological processes, which occurring in water
preparation stations, and consequently on an ecological safety of potable water for population. Ammonia nitrogen
concentration in treated waste waters after the biological treatment significantly decreases (up to 92%). While
nitrite and nitrate concentrations increasing, which is an obviously indication of passing both stages of
nitrification (I and II phase). Specific rate of N-NH4 oxidation by activate sludge microbiothenoses is much higher,
compared with bottom sediments. Activate sludge nitrifying ability of waste water treatment plants aeration tanks
was determined by biochemical method according to hydroxylamine oxidoreductase enzyme activity and by
microbiological method - concentration of nitrifying bacteria of the 1 st stage. Nitrifying ability of activate sludge
from the aeration tanks is 10 times higher then nitrifying ability of bottom sediments of riv. Siv. Donets and
Krasnopavlivske reservoir. Considering the concentration of suspended matter shows that everyday emission of
nitrifying bacteria from waste water treatment plant into the riv. Udy can reach 2,7 * 10 17cell /day. Waste waters
which was treated on waste water treatment plant N22 of Kharkiv city directed into the discharge canal and then
through the collector discharging into the riv. Udy, which is a tributary of riv. Siv. Donets. Determination of
nitrification processes activity in riv. Udy in the area 500 meters before and 500 meters after the treated waste
waters discharge was made by using three directions: investigation and calculation of nitrification activity in riv.
Udy based on multiyear data, experimental determination of nitrifying activity in water, experimental
determination of nitrifying activity in bottom sediments. Analyses of water from riv. Udy in the area 500 meters
before and 500 meters after the treated waste waters discharge had shown that concentration of ammonium
nitrogen during 5 year study basically decreases, while concentration of nitrites and nitrates constantly increase,
which is an evidence that nitrifying activity in riv. Udy enhances in the area after the discharge. This conclusion is
proved by the calculation of nitrification index for the investigation period. According to experiment data for areas
before and after the discharge, chemical constant of the 2 nd stage of nitrification was higher then the constant of
1 st stage. According to experimental results we can assume that after the discharge microbial contents of
nitrifying microbiocenothes changes due to incoming microflora from the waste water treatment plant.
Experimental investigation of nitrifying ability of bottom sediments from riv. Udy before and after the discharge
had shown that hydroxylamine oxidoreductase activity in bottom sediments before and after the discharge has the
same order of values. As follows, nitrifying activity in riv. Udy increasing, which was revealed according to
multiyear data of control of nitrogen compounds, pH, nitrification index in the area of 500 meters before and 500
meters after the treated waste waters discharge is due to intensification influence of the waste waters discharge.
Obtained results show that nitrification in biological waste water treatment plants is an essential ecological factor
in natural water reservoir.
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