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Wastewater containing nitrogen compounds stimuldbes development of
plankton, algae, and disrupts oxygen regime, whegatively affect the livelihoods
of aquatic organisms. Sewage treatment from nitrag@mpounds is carried out by
active suspended sludge or immobilized active bgsna
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Untreated and undertreated sewage is a major refasopollution of water
bodies. A number of reservoirs in Ukraine excegddinorms for ammonia nitrogen
— by 2—-15 times, nitrates — by 7-20 times.

The presence of nitrogen in wastewater leads toaasive development of
plankton, algae, promotes specific taste, and oflarater, causes change of oxygen
conditions and norms of aquatic organisms livelthocreates additional difficulties
during its treatment. The presence of nitrogermenreverse water leads to fouling of
pipelines and process equipment. Such organic andrah nitrogen compounds as
proteins, amino acids, amines, pyrimidines, putia@smonium, nitrites, nitrates, etc.
are present in lots of wastewater in different@escof food industry [1].

Nitrification is the process of ammonium nitrogeridation by atmospheric
oxygen up to nitrites and nitrates. This processaisied out by nitrifying bacterial

generaNitrosomonas, Nitrosococcus, Nitrospiraceae.



2NH;" + 30,—> 2NO, + 2H,0 + 4H"
2NO, + O, —* 2NO5

Under denitrification, the process of renewal afiwertion and nitrates in to free

nitrogen, takes place:
NOz—> NGQ—> NO— bHD—> N

Denitrification helps wastewater treatment bothnfrorganic compounds and
nitrogen compounds (NOand NQ"). Carbohydrates, alcohols, organic acids, etc cat
be organic sewage substrate of food enterprisekgnitrification process [2].

The process of nitrification is the final stage rmaineralization of nitrogen-
containing organic contaminants. The presencetddtas in the purified wastewater
is one of the indicators of the degree of thei fuirification, so it is necessary to use
such treatment facilities, that provided all oiraonditions for the life of nitrifying
bacteria.

Organic and mineral nitrogen compounds (proteimajna acids, amines,
purines pyrimidines, ammonia, nitrites, nitrates,)e present in wastewater of many
industries: petrochemical, medical, microbiologicéood, agrochemical and
household waters [3].

For wastewater treatment from the biological elemefgnitrogen and
phosphorus) the physical, chemical, biological, emihbined methods are used.

Waste water from mentioned industries is purifiemhf organic substances by
conventional biological methods (in aeration tartk){ the nitrogen compounds in
them almost not removed. To remove these compoiinds needed biological
methods with the use of suspended culture of detivaludge or attached sludge
microorganisms, or combination of these two methods

For processes of nitrification and denitrificatican be used aerotanks and
biofilters.

The overall burden on the biological structuresniiyogen (sum of N& and
Norg) iIn 3—4 times exceeds maximum allowed for givencétmes, calculated for

ammonia nitrogen. Therefore, the final concentratd N,, (in some samples of
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ammonia nitrogen) in the purified waste watersoafdf enterprises is quite high. For

the process of nitrification optimum pH is 7-9.

Table1
Concentration of different forms of nitrogen in industrial waste waters
Waste water from food Concentration, N, mg/din
enterprises Norg. NH," NO, NOs
Before feeding to 35.0 26.3 01 0.4
treatment plants
Purified 7,5 1,9 1,0 10,5

From the pH value depends the availability of irmig carbon for the
nitrifying bacteria. By reducing pH the reactiorugprium states of carbon shifts to
the left and most of the carbon is in the form afbonic acid. Increasing of pH is
also have negative impact on the process of wmtion. Thus in the environment
there is free ammonia, which is a nitrificationilitor.

Nitrifying organisms require the creation of definiredox potential of the
environment: bigger it is, the more lower shouldtlhe optimal pH for nitrificators.
In biological wastewater treatment process forithplementation of nitrification it
is required the alkalinity in the range of 2 mg-&t{G; in 1 mg-eq. ammonium
nitrogen. Denitrifying bacteria have the abilityrexover nitrate via nitrite to gaseous
nitrous oxide and nitrogen. Unlike nitrificationgmitrification increases the alkalinity
of the environment and causes an increase in pH.

The sequence of individual process steps and patidin schemes can be
different. Most often such is found: denitrificaticoxidation of organic compounds,
nitrification, oxidation of organic compounds, ffitration, denitrification.

Wastewater treatment from nitrogen compounds byroidtion, ozonation,
ultraviolet irradiation, electrolysis, demineralimen requires expensive reagents and
equipment.

The purpose of this research work was to study»adaton of pollutions of
nitrogenous containing wastewaters in typical aarké. However, this process is
difficult to achieve because nitrogen compoundsrarecompletely removed from

wastewaters.
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For nitrogen removal combined and separate tredtsystems may be used. In
combined treatment systems processes of nitriicatand denitrification are
supposed to be carried out within one building, aeg@arate, suggest — separate
nitrification and denitrification [4].

The sequence of certain stages of sewage treapracess can be different. For
example, for the removal of contaminated wastewaire can use the following

scheme:
I

LAY A BT E

o

HOO,

BT B2 —F]

AM AM AM

Fig. 1. Schemes of nitrogen removal with different denitrification zone
position: | — at the beginning of the process; Il — at thd ehthe process; where
D — denitrificator, B — tank, A — aerotank, H —rifitator

Experiments were conducted in the aeration tankfiela whose scheme is

presented in Figure 2.

17 16 1514 13
Fig. 2. Laboratory scheme of aeration tank-clarifier: 1 — body;
2 — clarification zone;3 — circulating active sludge emission4 — net-shaped

electrode5 — laminorizatorsp — protective zone;7 — drainage trays8 — partition;
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9 — overlap;10 — partition; 11 — overflow gate windowsil2 — emission system;

13 - “tooth” ; 14 — aeratorsi5 — aeration zonet6 — degassing zone

Indicators of ammonium nitrogen, nitrates, nitriegsd active sludge age were
determined by standard methods.

A number of nitrogen compounds in urban wastewatabout 30-60 mg / din
in some industrial wastewater — 1000 mgid5j.

To solve the problem of nitrogen-containing wastewadreatment aerotank-
clarifiers should be used which create anaerobitegzowvhere denitrification will
occur, due to removal of nitrogen compounds thatsigally carried out in practice
under anaerobic conditions.

However, experiments carried out at the VODHEOitut& by A.A. Bondarev,
N.V. Zahvotova and others, made possible to cautydenitrification under aerobic
conditions without additional organic substrate.eTéfficiency of denitrification
increases with increasing a redox potential [6].

The ability of active sludge to denitrification werdaerobic conditions, with the
appropriate ril environment is the reason for the possibility &org out nitro- and
denitrification process simultaneously in a singézated system.

Analysis of various biological systems and factafiiencing the effectiveness
of nitro-, denitrification processes, allowed tdatenine the typef reactors operating
on the principle of flowsheet settings with suspmhdayers of microorganisms in
active sludge [7].

Such a type of reactors to a greater extent mbaetsequirements favorable to
the simultaneous activity of heterotrophic, nitimy (autotrophic) and denitrifying
(facultative anaerobes) microorganisms.

Experiments on the laboratory installation, theaien tank-clarifier were made
under temporary aeration from 2 to 8 hours, thesgmption of wastewater varied
from 1n?/h to 2ni/h.
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The concentration of active sludge was determiregggedding on the value of
the sludge age and varied within the range from 8 g/dmi, the sludge age ranged
from 44 to 48 days.

The aerotank-clarifier comprises a body divided gmrtitions into aeration
chambers, degassing and clarifying and drainagws tmaith corrugated hoses.
Wastewater enters the aeraiion chamber where dis gupplied through porous
aerators, which are made of ceramic filtroses, gsmshrough aeration zone and
passes out of buildings from a pipe. Since the zmnaeration is sealed, aeration
pressure is under head. Flows of air bubbles moumgardly through the "tooth",
promote the environment suction through slots betwthe "tooth" and partition.
This suction moves the sludge from the clarificazone to the zone of aeration. The
top of partitions have overflow windows through wahithe mixture controlled by
backwater from the side of the aeration zone isrgubunto the degassing zone in
which the flow is slowing and air bubbles are sapag. From the drainage zone a
silt mixture enters the clarification chamber. c®irat the top of the degassing zone
near the overflow windows the dynamic pressureeiases by backwater from the
side of the aeration zone, while at the bottomhef ¢larification zone the dynamic
pressure decreases, a stable intense recircultdenwhich provides silt mixture
transporting from the aeration zone to the zondaoffication as well as recirculation
sludae, from the clarification zone of silt mixturea suspended layer backward to
the zone of aeration. Thus, active sludge in deggas®nes and suspended layers as
well as circulation of active sludge after silt muise in a suspended layer have been
supplied with nutrients and dissolved oxygen tagonorking in the aeration zone .
The total working volume, occupied by active sludgethe volume of the aeration,
degassing zones and a suspended layer is calleddabgon volume. This volume
performs oxidation of sewage pollution. Flakes dfive sludge precipitate as their
hydraulic particle size at a certain flow levegreater than the vertical component of
the flow. Precipitate of particles to the bottonbisthe high speed at the bottom of
recirculating flow, that's why a pseudorarefied mersded layer of active shedge is
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produced. This layer is characterized by a vortexcture, homogeneity as for its
total mass, and serves as a filter, passing thradmgth a silt mixture is clarified [8].

At the beginning of the process of treatment th8uémce of oxygen
concentration in the clarification zone a the dffe¢ denitrification has been
determined. This was done to determine the needel# of recycling.

According to known theories, decrease of dissotwegyen in sludge mixture is
considered to affect the increase of denitrifigatio

To reduce concentration of dissolved oxygen in ttlarification zone
recirculation decreased within it and the aeratione.

Under all treatment inverstigations a deep rema¥alollution was obtained —
the value of the main parameters ranged: COD - 22+8g Q/dnt,
BSKs — 1.6-4 mg/dm suspended matter - 7.5-11 mgldm
NH, * — 0.32—2.40 mg/diNG, — 0.040-0.25 mg/dinNO; — 0.28-7.2 mg/di

The research results show that with increasingatfeeof sludge a final amount
of ammonium nitrogen in treated water decrease® dt¢ncentration of nitrate
nitrogen for all values of the sludge age corredgoto an intense process of
denitrification [9].

The value of the redox potential of the silt mbesirrN = 19.0 — was in a
favorable for nitrification range, due to it thencentration of nitrite, although having
low values, was still not as high as the maximummp&sible concentration (MPC).

Aerobic nitrification and denitrification of wastewer technology in the aeration
tank-clarifiers has allowed to reduce by 2.5 tirtfess treatment process, by 10 times
to decrease the need for aerege, to eliminate sltsigrculation of pumping stations,
equipment for mixing in denitryficators, secondelgrifiers.

Under all investigated modes a deep removal oupoh took place- the value
of basic indicators ranged: COD — 52 mgddr, BSK5 — 4 mg @dnr, suspended
matter — 10 mg/dfy NH, * — 0.35-2.24 mg N/diNO, — 0.039-0.23 mg N/din
NO; — 0.22—6.6 mg N/dfn

The results of experiments confirm that with ther@asing of the active sludge

age from 32 days to 48 days ammonium nitrogen obuliecreases.
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The concentration of nitrate nitrogen for all vaus sludge age corresponds to
the MCL, indicating the intense process of dendifion. The concentration of nitrite
although had low values, but did not achieve theQVAQ].

CONCLUSIONS
Based on the investigations of purification of ogien-containing waste water,
we can make the conclusion that this process it dm®e in the aerotank-clarifier
because this type of reactor best meets the regemes which favorable to the
simultaneous activity of activated sludge organisfiso, results of researches show
that age of the sludge influences on wastewateifigatron process, i.e. with
increasing of sludge age the amount of ammoniagetn decreases, indicating of the

intensification of the process of denitrification.
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YAOCKOHA/IEHA TEXHOJIOI'TYHA CXEMA OYHIINEHHA CTIYHUX
BOJ B/l A3OTOBMICHHX CIIOJIYK

O.I. CEMEHOBA®, JI.P. PELLIETHAK?, H.I. BYBJIIEHKO", O.M. CAJIABOP",
€.C. CMIPHOBA*
YHayionansnuii ynisepcumem xapuosux mexnonoziii, m. Kuig

2 . o . ae . .
Hamoyaﬂbﬂuu asiayluruu yHieepcumeni, m. Kuis

Cmiuni 600u, AKi Micmams CHOJNYKU A30MY CIMUMYTIOIOMb  PO3GUNIOK
NIIAHKMOHY, 6000POCMel ma NOPYULYIOmb KUCHEBUL PeNHCUM, WO He2AMUBHO BNIUBAE
Ha JHcummeOoisiibHicmos 2iopooionmie. OuuujenHs CmiYHUX 600 8I0 CHOJVK aA30my
30IUCHIOEMbCA  AKMUBHUM  MYIOM Y 3ABUCTIOMY CMAHi abo 3 BUKOPUCTAHHAM
iIMMOOINI308aHOI aKMUuBHOI biomacu.

Kniowuosi cnosa. cmiuna eooa, Himpugixkayis, Oenimpugbikayisn, Oionociyne

OHYUWEHHA, AePpOMEHK-NPOACHIOBAY.
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YCOBEPIHIEHCTBOBAHHAA TEXHOJIOTHYECKAA CXEMA
OYHCTKH CTOYHBIX BOJ OT A30TCOJEPKAILIUX COEJHHEHHH

O.U. CEMEHOBA®, JI.P. PEILIETHAK?, H.U. 5YBJIUEHKO?,
O.M. CAJIABOP, E.C. CMUPHOBA*
1Ha74u0Hafleblﬁ yHueepcumem numeeblx m€XHOﬂ02Mﬁ, Z. Kuee

2 . .
HClI/ﬁ/lOHleleblu asuayuUoHHbIU YHUBEpcUmem, 2. Kuee

Cmounbie 600b1, cooepicawjue COCOUHEHUS. A30MA CIMUMYIUPYION DA3eumue
NJIAHKMOHA, 8000POCel U HAPYWAIOM KUCIOPOOHDBIU PEeXCUM, YMO OMPUYAMETbHO
GIUSAEM HA JHCUBHEOesMEeNbHOCMb 2Uuopoouonmos. Quucmka CMOYHbIX 800 Om
COCOUHEHULl A30MA OCYUWeCMBILencs: AKMUBHbIM UIOM 80 836C€ULCHHOM COCMOSHUU
UL C UCNIONBb30BAHUEM UMMOOUTUZ0BAHHOU AKMUBHOU OUOMACCH.

Knrwouesvle cnosa. cmounas e6ooa, Humpugukayus, OeHumpugurayus,

buonocuyeckas OHuUCnKAa, a3pomeHK-oceemiuniéils.



