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Abstract. This article is devoted to the problem of municipal waste waters purification. The present day
situation with waste water treatment facilities in Ukraine, existed methods of waste waters purification and
search for new ones are described. Much attention is paid to such kind of pollutants as microbiological and
bacterial. A comparatively new method of sewage waters purification from biological contaminants and
possibilities to apply this method in Ukraineis presented in the article.
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Introduction municipal, industrial and atmospheric. The

Nowadays i Uiaaine simost o sevage waiICPA VeI (Comng fon oets

treatment constructions have became inefficiedf . ' P : L
formed in a result of everyday human activity. The

because their infrastructure is old. Volume of wisai wage waters contain admixtures of mineral and
which has increased due to the fast growth of urban v ad - . s
anic origin. A special form of the municipal

. : .. _Qr
population number exceeds designed capacities ip ! . . .
ggstewaters admixtures is  microorganisms.

these constructions. As a result many treatme metimes they mav contain pathogenic forms. of
facilities have problems with unpleasant odors an y y P 9

low quality of dumped drains. It generateénicroorganisms (bacteria and viruses) [1].

environmental problems that are widely discusses b (!I\/Ii(raltc:l?sdtfiallj?/ve:st?v:/aeg:glcr’ﬁgogeogi;[/?ge(rjnil:]rt]gceltﬂila
the population and the authorities as well y

Traditionally, problems connected with municipaErOUpS: mechanical, = physical-chemical = and

wastewaters treatment systems require significalnltgllggg:?r:égﬁ;?ﬁggeirci?icct;(t:'iitnn}zzﬁi];?ecslhtlfs %?l
capital investments for their solution. In conneti P - UEp

with high cost of traditional engineering decision§" the purification degree needed they may be added

there is a need in search of new technologies,twhi ith physical-chemical or biclogical treatment

would allow solving these problems within the ligit acilities. When purification requirements are guit

of an existing infrastructure and with the minimur‘rp'g'h treatment faq|I|t|es may include methods of
. advanced purification. Purified wastewaters should

money investments. e disinfected before the drain into water bod
Considering the problem of sewage Wate§ Y

treatment we should say that the city waste wat Iludge that is formed on every stage of purificatio
rocess comes to facilities for sludge treatment fo

pollution leads to the great number of problem urther processing. The purified wastewaters ma
connected with a citizens health and with the P >INg. P ; . may
: . come into cycling systems of industrial enterprises

environment itself. ; .
water supply, for agricultural needs, or simply

Analysis of researches and publications drained into water bodies. The processed sludge may

The wastewaters are waters used for househoﬁﬁ .f.Ut'It'.Zed'. destr(t;ct;ad ort st:?red. flVI_ech;ant:?:al
industrial or other needs and polluted with varioygUfication 1S ~used for extraction ot insoluble
admixtures that change their initial chemic ineral and organic admixtures from the sewage.

composition and physical properties. Depending o is is a method of primary purification, and it is

the way of formation and composition theused to prepare the wastewaters for biological and

wastewaters are divided into three main categorie@?ys'C"’lI'Chem'Cal methods of purification.
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As a result of mechanical purification, the Treatment with application of mechanical means:
content of the suspended particles decreases@p to 1. Activated sludge.
% and organic substances decrease up to 20 %. The2. Trickling filter.
mechanical treatment facilities include grids, eas 3. Biological contactor.
kinds of catchers, sediment bowls, sand and oil Treatment without application of mechanical
separators, filters etc. Chemical and physicameans:
chemical methods of purification play a very The wastewater is made by gravity force to flow
important role during industrial wastewaterdhrough a specially constructed wetland. There, the
treatment. They may be used in conjunction witwater is brought into close contact with vegetation
biological and mechanical methods [2]. The mod€X. reeds), which acts as a biological filter he t
spread physical-chemical methods of purificatiowater. The organic material in the wastewater is
are: chemical addition, clarification, ion exchangeiSed as nutrient by the plants. The advantages and
disinfection, UV-radiation, electrodialysis, ph-disadvantages of biological methods are pretty much
adjustment, scavenging, etc. Various kinds arf@®mmon. S
methods of sewage treatment are used 1heé advantages of biological ~wastewater

simultaneously to reach higher level of wastewatefé€atment are:

treatment [3]. 1. Highly efficient method.
2. Requires little land area.
Purpose 3. Applicable to small communities and to big

Nowadays one the most important ecologicdi®S: S
problems of Ukrainian cities is the state of mype¢i 1 he disadvantages of biological wastewater
sewage waters treatment systems. Almost in djfatment are:
cities of Ukraine wastewaters treatment facilites 1. High (_:OSt' .
old and need general reconstruction. The majofity o 2. Requ!res sludgg d'Sposal area.
facilities for municipal waste waters treatment are 3. 'Requwes technlcally skilled manpower for
overcharged. Their capacity is in several timeseiowo}:’er"“tlon and maintenance.
than it is required. About a half of municipal sewa Effective microor ganisms technology
waters, which are damped into the water objects, is
purified insufficiently, about 15% from this volume
is damped without any purification.

Effective but not widely used Effective
Microorganisms (EM)-method was chosen in our
investigation thanks to its high effectiveness,
ef’relatively low cost, simplicity of application and

used in Kiev are unsatisfactory. Moreover, ey to use in sewage treatment systems of big
significant amount of waste water pollutants is Ofjsiag

microbiological and bacterial character. So, the ag 5 whole EM represent a liquid wigtl = 3,5
necessity in improvement of sewage wastewalegs pejow. They are created by mixing various groups
treatment process seems to be obvious. In presggiyrally living in the nature useful, not pathoigen
days it is necessary to develop and apply optimgbropic and facultative anaerobic microorganisms
complex approaches to water supply ecologizatiopgnsisting in basic from phototrophic and the tacti
In our research we aimed on investigation mainlyscteria and yeast. EM contain a plenty of lactic
microbiological and bacterial water contaminatiomgcteria (Lactobacillus and Pedicoccus) in
and develop optimal method to treat waste wateggncentration 1 x 0 CFU/mL, yeast
from this kind of pollutants. (Sacharomyces) in concentration 2 » TOFU/mL
and a small amount of photosynthesizing bacteria,
actinomycetes and other microorganic cultures [3].
The biological wastewater treatment is usually According to the patent registered in the USA
used for secondary clearing after appliance ®.591.634 EM comprises at least on one culture
filtration and other methods of water purificationactinomycetes, phototrophic bacteria, lactic bater
There are two widely used types of biologicamold fungi and yeast. Actinomycetes are presented
wastewater treatment: those that include mechanieal one of these cultures: Streptomyces albus,
means to create contact between wastewater, c&lseptoverticilliu baldaccii, Nocardia asteroides,
and oxygen, and those that don't. Micromonospora  chalcea, or Rhodococcus

Biological wastewater treatment
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rhodochrous. The culture phototrophic bacteria cdhat the method of specific microbic cultures
be one of the following: Rhodopseudomonagitroduction into sewage may increase efficiency
sphaeroides, Rhodospirillum rubrum, Chromatiurand productivity of existing treatment systems [5].
okenii, or Chlorobium limicola. One of such cultsre  The advantages of microbic cultures introduction
can represent lactic bacteria: Lactobacillugito wastewater treatment process are:

bulgaricus, Propionibacterium  freudenreichii, 1. Highly efficient method.

Pediococcus halophilus, Streptococcus lactis, or 2. Comparatively low cost.

Streptococcus faecalis. Mold fungi are presented at 3. Simplicity in use.

list one of following -cultures: Lactobacillus 4. Applicable to small communities and to big
bulgaricus, Propionibacterium  freudenreichiigities.

Pediococcus halophilus, Streptococcus lactis, or 5 Natural method of sewage treatment.
Streptococcus faecalis. Yeast should be presentedg | o operational expenses.

even to one of cultures Saccharomyces cerevisiae, 7. Ecological compatibility and safety.

Saccharomyces lactis, or Candida utili [4]. . Speaking about disadvantages of microbic
The main in EM are: strains lactic bacte"'%ultures introduction into wastewater treatment

Lactobacillus plantarum (ACTCC8014), , N .
Lactobacillus casei (ACTCC7469), andProcess we can mention only insignificant increase

Streptococcus  lactis  (IFO12007),  strain§' sulfates content. _ o
phototrophic bacteria Rhodopseudomonas palustris EM-technology has being successfully applied in
(ACTCC17001), and Rhodobacter sphaeroiddy/merous countries for about 20 years. Analysis of
(ACTCC17023), strains yeast Saccharomycédbis experience shows that introduction of effeetiv
cerevisiae (IFO0203), and Candida utilis (IFO0619Jnicroorganisms into sewage treatment process
strains fungi Streptomyces albus (ATCC3004)yeduces unpleasant smells, improves quality of
Streptomyces griseus (IFO3358), Aspergillus oryzageated waters and waste water mud (WWM),
(IFO5770), and Mucor hiemalis (IFO8567). Othekjgnificantly reduces quantity formed WWM,

microorganisms naturally living in the naturejncreases the level of colibacillus suppressiord an
capable to coexist with the above-statefa rease sulfides content [6]

microorganisms containing in a liquid preparation
with pH = 3,5, can be added during manufacture Conclusions

EM. The density of the above-stated microbiological The cit ¢ i llution leads to th ¢
cultures in EM which there it is totaled nearby 80, € city waste water poliution leads to the grea

can change within the limits of from “0p to 16 number of problems connected with a citizens health
CFU/ml. The specified cultures represent group &nd with the environment itself. In Kiev the

useful microorganisms which can coexist in the sanf@usehold water processing at «Bortnichy» station
conditions. of aeration is not satisfactory at the moment. The

Effective microorganisms should be add irsanitary and hygienic indexes of the clarified wate
certain concentration to the sewage water dependwich is dumped into the Dnieper river exceed all
on the level of pollution in order to make thdimits and norms. The allowable concentration @ th
treatment process most effective. First of allEM pollutants is provided due to the multiple diluton
inoculants should be add in the biggest collectingith the fresh water from the river. The amount of
points in the city and then in one or two points 0Beage, which is formed during treatment process,
the water purification station before the watef55 giready overfilled the existed sludge fieldse T
treatment equipment. It sh(_)uld be add by portlogjsossible dam breakthrough may cause unpredictable
not constantly, those portions should depend pnroblems for the environment in the nearest future.

peaks of sewage intake [4]. As it tioned bef nificant
The equipment, which combines natural physical s It was mentione clore ~a signicant
ercentage of pollutants in municipal wastewaters i

methods and biological activity of microorganism? - _ , . ,
is applied during sewage processing. The microb_@g microbiological origin. That is why our research

used in the clearing equipment are represented i§y devoted to investigation of new methods and
cultures living in sewage. However,technologies for water purification from biological

microorganisms, which naturally live in drains, ar@ollutants. Analyzing the principle of EM-
not always possible to provide the required qualitiechnology application in other countries we came t
of treated drains. Therefore it is possible to assu conclusion that it can also be used in our country.
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Implementation of EM may show such results: 3. Higa, T. 1996. Effective Microorganisms -

decrease of primary sludge production and dryheir role in Kyusei Nature Farming and
matter quantity, reduction of nitrogen concentrmatiog,siainable  agriculture.  Proceedings  of  the

in clarified water, removal of the fetid smel.lThird International  Conference on  Kyusei

problems due to the reduction of ammoni . . i
concentration. %Iature Farming. USDA. Washington:

Considering all abovementioned we suppose thap—24-
EM-technology implementation into the municipal 4. Kurihara, H. 1990. Water quality of reusing
wastewaters treatment systems may be beneficial measte water. Jour. of Japan. Sewage Works
only from the ecological but also from theAssociation: 38 —41.

economical point of view. 5. Kaproxuna, T.A.; Yypbanosa, U.H. Xumus
References BOABI M MUKpoOuonorus. — Mocksa: Crtpoiuszar,
1983. — 36%.

1. Cudenro, B. Il.; Boumenrxo, A. M. Ilytu - )
yiIyaieHus KAYECTBA OGHCTKN CTOUHKX BOX B [Kariuhina, T.A.; Churbanova, I.N. 1983. Water

npobreMe  3ammTH  OKpyKaromeil cpexsr ot Cchemistry and microbiology. Moscow. Stroyizdat.
3arpsizHenus. —Mocksa, 2007. -C. 74 — 82 . 367 p.] (in Russian).

[Sdenko, V.P.; Voitenko, A.M. 2007. Ways for 6. bypaaxa, B. I'.; Hazapuyk, B.JI. NuHoBaryu
wastewaters treatment quality improvement in & skonorusanuu cUCTeM BOJOOYHCTKH YKpauusl //
scope of environmental protection problemyedrs 1 ras. — 2007. Ne 3. —C. 52 — 58.

Moscow: 74 — 82 ] (in Russian). [Burlaka, V.G.; Nazarchuk, V.L. 2007.

2. Sdiversiov, M.O.; Vovk, 0.0, Gay, AE. Innovations in  water purification  systems

2010. EM-technologies application in city water

purification system. Proceedings of the NAU. N ggcologlzatlon in_Ukraine. Ol and Gas. N 36

140-143. 52 —58. ] (in Russian).

Received 10 March 2011.



