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Inemumym aepoekonoeii i npupodoxopucmyeanus HAAH

Jocaidnceno axicnuii ma KinbKicHuil ckaad cmiyHux 600 6poiiiepHoeo nmaxonionpuemcmad.

DizuKo-ximiuni, canimapHo-mikpo6ionoeiuni NOKA3HUKU 3HAYHO NEPesuuLyomsy paHuiHO

donycmumi Hopmamueu. O6TpyHmMo8aHo HeoOXiOHiCMb NOWYKY IHHOBAUIUHUX Memodie 3He-

WKO00XNCeHHs 3a0pyOHeHHs CMiYHUX 600. 3anPONOHO8AHO BUKOPUCO8YBAMU KOALYAAYII0 AK

egpexmuenuii memod ouucmru 600u. Ilposedeno Gizuxo-ximiuni docaioxncenHs w000 NOWYKy

onmMuManbHo2o Koazyaanmy. Jloeedeno, wo eKoa02iuHo 6e3neuHuM ma eKOHOMIYHO 8UIOHUM
€ 3aCmoCy8anHs NOAIANOMIHIUXA0PUDY.

Karouoei caoea: npomuciose nmaxienuymeo, cmiuni 600U, ouUuleHHs, KoazyasHm.

Currently, the agriculture is the one of
the leading consumer and, at the same time,
pollutioner of natural waters due to the use
of not only mineral fertilizers and pesticides,
but due to functioning powerful industrial
complexes for poultry production. Agricul-
ture is considered as the eighth part of the
whole volume of wastewater discharged into
natural water reserves.

Depending on production technology and
region, the poultry farms discharge almost
50% of the received water. The economic
losses from water sources pollution account
for about 90 million UAH. The water supply
is a national asset which is used by modern
and will be used by the future generation.
It requires an appropriate attitude to their
use, protection and reproduction. Ukraine
takes one of the last places among European
countries on the degree of water supply. Ob-
viously, water in Ukraine is used and hence
contaminated several times more intensively
comparing to other countries. The volume of
discharged waste waters into natural water re-
serves in Ukraine, amounted to 1.05-10'" m?,
of which without purification is 7.57-10% m?,
which is 71% of total. Considering the dy-
namic development of the poultry industry in
the last decade the ecological status of waste
water is becoming a particular concern be-
cause their amount grows in proportion to the
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poultry industry. The environmental quantity
and quality of waste water assessment and a
reliable protection of the environment from
local and global pollution is a today’s crucial
environmental problem for the majority of the
poultry farms [1, 2].

The aim of this work is the quantitative
and qualitative analysis of the ecological state
of waste water from industrial poultry far-
ming, improving its cleaning and disinfection
methods.

MATERIALS AND METHODS

The laboratory studies were conducted in
the laboratory of agrobioresource monitoring
of Institute of agroecology and environmental
management. To assess the status of waste-
water was done using physic-chemical me-
thods. The measurement of composition and
properties of wastewater was carried out by
using a photometer KFK-3, spectrophotom-
eter DR 2000, pH meter A, the fluid analyzer
«Fluorat—02—02M» [3, 4]. The microbiolo-
gical analysis of waste water was carried out
using conventional microbiological and sani-
tary microbiological methods [5]. The method
of obtaining and purification colloidal systems
was used while performing the experimental
work on the waste water purification [6—8].

RESULTS AND DISCUSSION

There were analytical researches conduc-
ted on waste waters of the poultry production
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of broilers. It is indicated that they have low
opacity, grey in colour and have unpleasant
odor. These physical characteristics indicate
the presence of soluble and suspended im-
purities. The colour of the water is caused
by the presence of humic substances and by
many parameters exceeding the established
standards for discharged waters into water
reserves, which are rich in mineral and or-
ganic substances, disinfectants, insecticides,
medications, nitrates, those are used for birds
drinking, processing of products, premises
cleaning, equipment, waste storage and dis-
posal. The major deviations are documented
relative to biological demand in oxygen and
suspended parts, due to broiler production
technology.

Microbiological analysis of waste water
of poultry farms confirms the presence of a
large amount of different forms of mobile and
immobile bacteria and pathogenic fungi. The
total number of microorganisms (meat-pep-
ton agar) in the waste water is 3-10% CFU /ml,
and lactose forming coliforms (Endo agar)
from 2:10° CFU /ml.

However, our observations indicated that
these traditional technologies of waste water
purification facilities with grease traps, septic
tanks and platforms not always provide the
required quality of purification. Therefore,
the maximum concentration of suspended
solids in the purified water of the company
exceeds twice a temporarily agreed amount
of discharged waste water (TAD), nitrates —

by 15-18%, phosphates — in 5.5 times, total
iron — 3 times.

This situation requires searching and ap-
plying more effective ways and purification
of waste water methods. TAD is the amount
of pollutants emitted or discharged into the
environment from a separate source of con-
tamination per time unit, which is installed
on the appropriate time to achieve the maxi-
mum allowable emission or discharge.

At the first stage of achieving the maxi-
mum-possible concentration and annually
taking into account the implementations of
planned activities, the value of TAD sub-
stances are established on the project or nor-
malized (technically achievable at the cur-
rently working or newly established water
protection structure) composition, and the
best average results of the actual composition
of wastewater after purification for the previ-
ous 12 months, if they are worse than project
or normalized [9].

By discharging not purified wastewater
into water reserves that is still allowed in
many places, the normal composition of the
water in reserves is completely disrupted and
makes it completely unfit for consumption.
This is evidenced by the results of analytical
studies of the surface water of rivers and re-
servoirs, which have drains from the poultry
productions.

The waters of these reservoirs are esti-
mated as alpha mesosaprobic with 2-2.5 in-
dex, and poliphonic with 3.5 to 4.5 indexes,

Table 1

Analysis of waste and purified water of poultry production

Concentration mg/dm?

Physico-chemical characteristics

Waste water Purified water

Suspended combinations 183-897 37-140

Biological demand in oxygen (BDOs) 446-899 42-67
Ammonium nitrogen 21-101 33-63

Nitrate nitrogen 0.5-1.7 0.32-1.62
Phosphates 4-15 7-8

pH 7.4-8 7.6-8.1
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Table 2

Quantity of polluting substances in accordance with TAD
(Temporary Agreed Discharged) in discharged waste waters of broiler poultry production

Content of polluting substances
The list of polluting Factual volume of dumped
substances dim? In calculation of the whole volume waters, tonnes
mg/dm of water, tonnes
Suspended combinations 15.0 11.4 9.9
Ammonium nitrogen 1.6 1.2 1.5
Nitrates 1.6 1.2 2.6
Phosphates 0.08 0.06 0.5
The total iron 0.03 0.023 0.78
Sulfates 49.2 37.4 23.26
Total quantity 67.51 51.49 155.7

by lactose forming microorganism’s pollution
index 2 and 3. In such water the MAC of
nitrate nitrogen exceeded in 3-5 times; the
ammonium nitrogen is 8 to 10 times; water-
soluble sulfates in 8—10 times; chlorides 2—
3 times and others [10].

Thus, the results of the environmental
assessment of the qualitative and quantita-
tive status of wastewater in the conditions
of comercial poultry indicates that almost all
surface sources according to pollution level
approached to the I1I¢ class and the techno-
logy and composition of purification facilities
of broiler production requires improvements.
There are different methods of waste water
purification, such as mechanical, chemical,
physical-chemical and biological. When these
methods are combined to purify the disposal
wastewater, it is called integrated method.
Coagulation method allows separating sludge
from wastewater through sedimentation proc-
esses inherent in the coagulants action. The
particular method in each case depends on the
nature of pollution and the degree of impuri-
ties harmfulness.

Considering the results of the physical-
chemical analysis discussed above, the co-
agulation method was selected as an optimal.
Therefore, the most relevant direction in
solving the issue of waste water purification
is the search for eco-safe and cost-effective
coagulants. Comparison the electrolytes co-

agulate action with their influence on electro
kinetic properties shows that the coagulation
threshold corresponds to the decrease of elec-
tro kinetic potential approximately to 30 mV.
By the Schultz-Hardy's empirical rule the
coagulation threshold is determined mainly
by the valence of the counter ions: the ratio
of coagulation thresholds of one-, two - and
trivalent counter ions approximately equals
to 1:0.016 with 0.0013 [11]. Based on given
data, the choice of coagulants was made on
reagents from following: ferric chloride FeCl;
, aluminum sulfate Al,(SO,)3, hudroxochlo-
ride aluminum Al,(OH);Cl (polyaluminum-
chloride, abbreviated to PACh).

Experimental researches were conducted
by agrobioresources monitoring laboratory of
Institute of agroecology and environmental
management to assess the level of wastewa-
ter purification by using different options of
coagulants:

Option 1. Ferric chloride (I11), FeClj

Option 2. Aluminum sulfate, Al,(OH)3

Option 3. PACh, Al,(OH)sCl

The results given in table. 3 show that
chemical oxygen demand (ChOD), biological
oxygen demand (BOD), ammonium nitrogen,
phosphates in option 3 are significantly re-
duced, compared to options 1 and 2 and rela-
tive to the control. For instance, these figures
are reduced accordingly 6.7; 24.8; 12.7; 6.6
times when NaCl applied together with the
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Table 3
The results of waste water purification by coagulants
Physical-chemical characteristics, mg/dm?
Samples of experience : ; ; ;
pecten Chenjca oyvsen. | Bilogial osen | Ao [ ppospae
Samplel Control 1 520%7.07 660+21.93 95.4+1.06 40.5+0.7
NaCl 88+1.41 26.5+0.71 8.5£0.46 7.3£0.42
CaCl, 82+2.82 21.1+0.21 6.4£0.17 5.1£0.07
Sample 2 Control 2 540%17.67 620+£17.2 93.1+2.12 40.6+1.06
NaCl 97+2.48 26+1.27 7.8+0.21 7.5+0.16
CaCl, 86x1,55 22.840.76 5.2£0.28 4.940.24
Sample 3 Control 3 530+4.61 670£5.66 94.2+0.76 41.3+0.42
NaCl 78+3.07 27.3+0.53 7.4£0.17 6.2+0.27
CaCl, 57%1.67 12.1+0.3 1.8+0.05 1.3+0.05
Table 4
The results of waste waters purification after coagulation usage of PACI with calcium chloride
Index Control PACh + CaCl,
Chemical oxygen demand 530£4.61 57+1.67
Biological oxygen demand 670+5.66 12.1£0.3
Nitrogen ammonium 94.2+0.76 1.8+0.047
Phosphates 41.3£0.42 1.3£0.05

coagulant. When applying PACh + CaCl, the
purification process takes place more inten-
sively, the physical-chemical characteristics of
wastewater are reduced: ChOD in 9.2 times,
BOD in 55.8 times, ammonium nitrogen
52.2 times, the phosphates in 31.2 times.

The obtained data show, that using PACh
Al,(OH)5Cl as the coagulant is considered as
advisable. Its action on salt formation was the
lowest compared with others. There are cer-
tain advantages over other agents and wide
range of its action.

The sizes of the flakes were the largest
and low water temperature in the winter pe-
riod didn't affect the reaction, the sludge had
thixotropic properties. The solution of PACh
has the optimum acidity (pH 4.5—-7) that does
not lead to corrosion of metal constructions
of purification facilities. For the treatment of
waste water by mixture of PACh + CaCl, we

selected molar ratio of PACh: CaCl, = 1:2.5
with the mass concentration of coagulant
60-100 mg of Al,05/dm? of wastewater.

After the settling, the clarificated water
was separated and treated with chloramine (an
active chlorine content is 0.2—0.4 mol/dm?).
After treatment the waste water characte-
ristics were as follows: ChOD = 68 mg O,/dm?;
BOD = 12,1 mg O,/dm? ammonium nitro-
gen 1.6 mg/dm?; phosphates, 1.4 mg/dm?
(the degree of purification is 99.5%). The
sludge of waste waters after coagulation was
treated by similar reagents and received a
mass with a moisture content of 72—73% and
such content of nutrients N:P:K=8.78: 3.1:
0.56, in 5—6 hours after the filtering. Re-treat-
ment of sludge with PACh mixtured with cal-
cium chloride and polyethylene glycol makes
it suitable and safe for manufacturing organic
or organic-mineral fertilizers.
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After preliminary coagulation and sludge
removing the waste waters, in an amount up
to 1% of wastewater volume, were purified at
the bio purification station. Physical-chemical
characteristics of purified waste waters were
fully corresponding to the maximum-possible
concentration values for discharging purifired
waste water into natural water reserves.

Thus, the prior coagulation of waste wa-
ters by removing the sludge at biological pu-
rification stations allows significantly reduce
pollution and anthropogenic load on natural
water reserves to prevent irreversible global
violation in hydro ecosystems.

CONCLUSIONS

Therefore, the combination of the pro-
cesses of production and processing in con-
ditions of intensification of poultry industry

leads to the formation significant amounts
of wastewater. Assessment of the environ-
mental impact of significant volumes of waste
water of poultry farms is a prerequisite for
solving further problems of their purifica-
tion and preventing environmental pollution.
Reducing pollution of natural water reserves
by waste water discharge into adjacent water
reserves is important to ensure the environ-
mental safety of poultry farms. The experi-
mental studies proved the effectiveness of
integrated purification of poultry waste water
by preliminary coagulation and removing the
sludge. Using the proposed coagulant polya-
luminumchloride is a promising and eco safe
method. Purifiered waste water discharged
into natural water reserves corresponded to
the values of maximum-possible concentra-
tion in terms of quality.
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BJINAHUNE HUTPATOB ITOA3EMHbIX BO/I
HA COCTOSAHHME 310POBbA HACEJIEHUA

N.B. Illymuraii

Inemumym aepoexonoeii i npupodoxopucmysanns HAAH

IIposedero monimopune cmary niozemHux 600 y paiionax Kumomupcovkoi 0oa. Ilpoananizo-
8aHO 8MiCIM OCHOBHUX 3a0pYOHI08aYi8 (Himpamie) w000 epaHuyHo JONYCMUMOoi KOHYeHmpayii.
Bcmanoeaeno, wo xapakmep poznodiny opeaniunux cnoayk (NOj ) y niozemunux éodax 30Hu
Kumomupcokoeo [lonicca euznauaemocs eeoximiunumu ocooausocmamu peeiony. Oxapaxme-
PU308aHO pieHb NPUPOOHO0 | AHMPONOCEHH020 HABAHMAJICEHb, 8I0 AKUX 3ANeNCUMb 8MicT
Himpamie y docaidxcenux npoéax 6odu. Bmicm nimpamie y 39% npo6 nepesuwye I/IK y
nummuii 600i. Buznaueno cmynins kanyepocenHoeo pusuKy nepopanbHo20 HAGAHMANICEHHS
Himpamie 0as aounu. Po3pobaeno kapmy canimapnoeo cmany nio3emHux 600 00CAioncy-
B8AHUX PALIOHIG.

Karouoei caosa: nimpamu, nidzemni 600u, 3a6py0HeHHs, aKicms numHoi 6o0u.

B npupomHbix yciaoBuUsX, SBJISSICh XO-
POIINM PacTBOPUTEJEM, BOJA COIEPIKUT
B ONpPEJIeJIEHHBIX KOJUYeCTBaX OMOTEHHbIE
sseMeHThl. OCOGEHHYIO TPEBOTY BBI3bIBAET
3arps3HeHNe eCTeCTBEHHBIX BOJI a30TOCOEP-
JKAIIUMU COETUTHEHISIMHE, TJIABHBIM 00pa3oM,
B Bujle HUTpar-uoHoB (NOs ). Hutput-uonst
(NOy), a Takxe wonbl ammonuss (NH,")
BCTPEYAIOTCS PEXKe.
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Bce asornble coequHeHust OCTYNAIOT B
runpocdepy M3 Pa3HbIX UCTOYHUKOB, OCO-
GEHMHO HYKHO BBIIEJTUTD CIIEAYIOTINE:

* IIPUPO/IHbIe — CBsI3aHHbIE ¢ aTMOChep-
HBIMHU, GHOCHEPHBIMHU U TEOJOTHUECKIMHU SIB-
JICHWSIMH U TIPOTIECCaMU;

* UCKYCCTBEHHbIe, BO3HUKAIOIINE B pe-
3yJIBTaTe JIEeATEbHOCTH YesoBeka [ 1, 2].

3HAUYNTETHHOMY 3aTPSI3HEHUI0 OMOTEH-
HBIMU BeIlleCTBAMU MOJIAIOTCS TOJI3eMHbIe
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