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Pedepar:

1. AKTyasbHICTh pOOOTH BU3HAYAETLCSI HEOOXIAHICTIO 3a6€3N1€YeHHS PiBHS €KOJIOTiYHOI 60€311eKY TMTHOI BOAU B
YMOBax BIUIMBY HIiTpUPiKy0uoi MikpodiopH i3 CrIoy4eHUX 3 CIOPYAAMU BOAOMIATOTOBKY IPUPOJHUX BOJHUX
00’€KTIB — IKepeJl BOOOTIOCTaYaHHsI, Ta HeOOXiAHICTIO 3a6e3reyeHHs PiBHSI €KOJIOTiYHOi 6e31eKy MPUPOIHUX
BOJHMX O0’€KTiB, 10 € MpUIMayaMy CKUy CTiYHMX BOJ, 3 CIIOPY, 6i0JI0TiYHOI OYUCTKU. B IpUpOIHUAX BOGHUX
o6’exTax HiTpu@ikallisg BU3Ha4ae MPOLLeC CAMOOUHUIIEHHS Bifl CIIOJIYK a30Ty. KOHTPOJIb KOHIEHTpallii HITPUTIB
II0Ka3aB, 1[0 YMOBU BOJOIIIArOTOBKY 326€3Me4yI0Th TaKy MBUIKICTb Apyroi ¢pasu HiTpudikauii, ska 3BOAUTD
KOHILIEHTPALlil0 HITPUTIB IO €KOJIOTIYHO 6€3N1eYHUX KOHIeHTpallill. Y OpiBHSHHI 3 3aCMIIKaMU 3 KBapL0BOI'O IIiCKY
Ta aHTPALMTY, LE€0JTOBA 3aCUIKA € HACIIPUSATIIMBIIIOLO 117151 iMMOOGimi3alii Ha Hill HiITpUQiKyUYMX 6aKTepil, Mo aae
3MOTY IPUIYCTUTH, WO Ha KB «JJoHelb» € pr3MK HAaKOMWYEHHS HiTPUTIB MiCJIs MIPOXOIKEHHS OYUCTKYU Y IBUAKUX

dinbTpiB. 32 JaHUMU 8-MU PiYHUX CIIOCTEPEKEHb BCTAHOBJIEHO, 110 MK CTyIleHeM HiTpudikalii B IpupoaHii



BOJO¥MI, 3 SIKOI BUKOHYETbCSI BOL03a0ip, Ta CTylleHeM HiTpu@ikalii B CHopyax BOLOMIArOTOBKY iCHYIO BUCOKA
MO3UTUBHA KOpeJsiis. SIK mokasanu 6ioxiMivHi mocimkeHHs, TPy MPOBeAEeHH] MpeaMoHi3allii HaIXOIKeHHS B
dinbTpu Bony 3 nigBuieHUM BMicTom N-NH4 akTuBi3ye po3BUTOK B HUX AaMOHIMOKUCIIOIYUX 6aKTePii, 110
CIIpUYMHSE 3POCTaHHA KOHLeHTpauii N-NO2 1o HenpunycTumux 3HadeHsn. [Ipy moctamoHisalii KOHLeHTpaLis
HiTpu@ikyrounx 6axrepiit I ¢pasn Hiirpudikauii B 3acunui GinbTpy 3mMeHLyeTbCs pruban3Ho B 150 pasiB. AHami3
IaHUX mozo ingekcy Hirpudikanii Ha KB «JJoHelp»1epeKoHIMBO OBOAUTD, 10 HiTpUQiKallis B IPUPOLHIN
BOZIOVMI CIIy)KUTb BATOMUM €KOJIOTIYHAM YMHHVKOM BIUJIMBY Ha MiKpO6ioJIOriuyHi IpoLecH, 1o BiOyBalOThCS B
CIIOpy/iax BOMOMIATOTOBKH, & OTKE 1 Ha €KOJIOTiUHy 6e3IeKy IMTHOI BOAU [J1S HacesleHHS. [laHi oo iHgexkcy
HiTpudikanuii Ha KB «/IHinpo» BinobpakaloTs Taky O3UTUBHY KOPEJISLio, ajle He TaK OIHO3HA4YHO. | 11e 3yMOBJIEHO
npoBeneHHAIM Ha KB «/lHinpo» xnopamoHi3anii. OunieHi Ha MiCbKUX OYMCHUX criopyzax N2 2 M. XapKoBa CTi4Hi
BOZ Y HAaIIPABJIAIOTLCS B CKAUIHUI KaHal i 10 IUTOBOMY KOJIJIEKTOPY CKUAAIOTECA B P.YAU — IIpaBy NPUTOKY p. CiB.
Jonenp. BusHaueHHs akTUBHOCTI npoueciB HiTpudikauii B Bogi p.Yau Ha gingaxkax 500 m go Ta 500 M micius ckunmy
OYUINEHUX CTiYHUX BOZ, 3 MOCB N22 BUKOHYyBaJM 32 TPbOMA HalPSIMKaMU: aHaJli3 Ta PO3PAaxXyHOK aKTMBHOCTI
HiTpudikauii Ha JOCIIAKYBaHUX [iSHKAxX p. YU 32 JaHUMMU 06araTOpiuHUX CIIOCTEPEXKEHb, EKCIIEPMMEHTAJIbHE
BM3HAYEHHS aKTUBHOCTI HiTpU@iKaLii B BOJHIN TOBLIi, EKCIIEPUMEHTAJIbHE BU3HAYEHHSI aKTUBHOCTI HiTpUikaii B
IOHHUX BinkianeHHsX. B Bozi p. Vou Ha minsguui 500 m 1o ta 500 M micss cKuny ouunileHux cTiyHux Bog 3 MOCB
Ne2 KoHLeHTpallig aMOHIMHOr0 a30Ty y JMHaMilli 5 piYHOTrO Nepiofly B OCHOBHOMY 3MEHIIYETHCS], @ KOHIEHTpallist
a30Ty HITPUTIB Ta HITPATiB — CTaJI0 3pOCTAE, O CBiYUTD ITPO 30iIbIIEHHS aKTUBHOCTI HiTpudikawii B p. Yau micius
CKUJY OUMIIEHUX CTIYHUX BOJ,. Llell BUCHOBOK MiATBEPAMB i pO3paxyHOK iHAEKCY HiTpudikalii 3a nepiog,
CIIOCTEpEesKeHb. 32 JaHUMU eKCIIepUMEHTAIbHUX JOCiI)KeHb B Tpo6ax BOAU 3 P. YU SIK 10, TaK i Miciis CKUAy
OUUIIEHUX CTIYHUX BOJ, XiMiyHA KOHCTaHTa MWBUAKOCTI Apyroi a3y HiTpudikauiisHauHO NepeBuUllyBajga KOHCTAHTY
WIBXJKOCTI nnepoi ¢pasu HiTpudikauii.lle fae 3Mory npunyCcTuTy MiHiMasbHy BipOTigHICTh HAKONIMYEHHS HITPUTIB y
piuLi, o HifTBepIKye aHali3 LIbOro OKa3HUKA 3a JAHUMU 6araTopiuHux JocinkeHb. Po3paxyHKy 6i0KiHETHYHUX
MOKa3HUKIB 33 JaHUMU eKCIIepUMEeHTaIbHUX TOCiIKeHb [10Ka3asy, 10 MBUIKICTh HiTpudikaliii B Bozi p. Yau Ha
IiISTHL MicIg CKUAY CTiYHMX BOJ, OiIbII HIX BIBIYi IepeBUllye Ljel IOKa3HUK 10 CKUALY. 3a JaHUMU
€KCIIEePUMEHTAJIbHUX JOCJiKEHb MOKHA IIPUITYCTUTH, 11O MICIIs1 CKUAY OUYMIEHUX CTiYHUX BOZ, B p. YU
3MiHIOETbCSI MIKpOOHUIT cKilaf HiTpudiKyio 4oro MikpobiolieHo3y B pe3yJibTaTi 36aradyeHHs IPUBHECEHOI 3 OYMCHUX
criopyz, Mikpodopoto. EkcriepuMeHTanibHe JOCiIKEeHHS HiTpUIKyI0U0i 35aTHOCTI MiKpo(JIopy JOHHUX
BifiKJIaJleHb B p. Y/IU 10 Ta MiCJsl CKUAY OYUIIEHUX CTIYHUX BOJ, [10KA3aJIH, [0 aKTUBHICTh (pepMEHTa TiipoKCUIamMiH
OKCUJOPENYKTA3U B JOHHUX BiIKJIaI€HHSX [0 Ta MiCJg CKUILY Ma€ OJIMH i TOU >Ke MOPSAO0K 3Ha4ueHb. TaKuM YMHOM,
NiABUILEHHS aKTUBHOCTI HiTpudikauii B p. YU, sike 6yJI0 BCTAaHOBJIEHO 32 JaHUMU 6araTopivHOro KOHTPOJIIO
KOHILIEHTpallii a30TOBMiCHUX cIIONyK, pH, iHmekca HiTpudikalii Ha AinsgHKaxX 40 Ta Micjs CKUAY CTiYHUX BO[,
3YMOBJIEHO iHTEHCU(DIKyIOUNM BIJINBOM CKUJly OUMIIEHUX CTiYHMX BOJ, HA Lii IIOKa3HMKU B BOAHIN ToBIi. OpepskaHi
PEe3YJIbTaTU J03BOJISIIOTh CTBEPIPKYBATH, 10 HiTpU@iKaliis B 610JI0TiYHUX OYNCHUX CIIOPYAAX € BATOMUM
€KOJIOTIYHUM YMHHUKOM HiTpuQikalii B IpupoaHii Bogoimi. lig BUHeceHa 3 0UMCHUX CIOPYA MikpodJiopa 3MiHIoe
HiTpUdiKaLilo i KOHLEHTpalil HITPiiKyIoUix 6aKTepiil B NpUPOIHi BOLONMI MiC/sI CKUAY, 3MiHIOE KIHETUKY
HiTpudikauii, fUHAMIKy a30TBMiCHMXCIIOJIYK B BOJJHOMY O0'€KTi Ta aKTHBHICTb 1OT0 CAMOOYMILEHHS BiJl CIIOJIYK
aszory. Kio4oBi ciioBa: HiTpudikanis, IpupoaHi BOAOMY, BOAOMIIIOTOBKA, XJIOPAMOHI3allisl,CKUJ, OYUIIEeHUX
CTiYHUX BOJ, XiMi4Hi KiHETUYHI KOHCTAHTH, 6iOKIHETMYHI KOHCTAaHTH, KOHLIEHTPaLlisg HiTPUQIKyIOUnXK 6aKTePill,

IOHHI BiKJIaNEeHHS, aKTUBHUN 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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