prospects of growing these crops in the Southern Steppe zone of Ukraine under the
conditions of climate change.
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AHoTanif. Y Cy4acHUX EKOHOMIYHHX Ta KJIIIMAaTUYHUX YMOBAX JIOLLIBHUM € PO3IIUPEHHS IIJIOII
i eipooTiHHIMH POCITMHAMH, 30KpeMa BHPOIIYBaHHS iX SK HIIIEBUX KyJIbTyp y 30H1 [liBgeHHOTO
Creny Ykpainu. Metonu mpoBeAeHHS TOCTIKEHb — MOJIbOBI Ta J1a0OpaTOpHi. Y CTaHOBIICHO, IO
POCIIMHU JaBaHOM TPETbOTO POKY BHPOILIYBAHHS XapaKTEPU3yBAJIHCS JIOCTAaTHHO BHCOKOIO
MOpo30cTiiKicTiO — 82,7-98,1 %. YpoxaiiHICTh TPUPIYHUX POCIIHH JIaBaHIU cTaHOBMIIA 6,6—7,6 T/Ta.
MacoBa yactka eipHoi ol y pociuHHIN cupoBuHi cranoBmia 2,30-2,32%. YMoBHU# 30ip edipHOi
omii konuBaBcs y Mexax 127,36-142,34 xr/ra 3ajiexHO BiJl COPTYy Ta BapiaHTIB JOCIHITY.
Mopo30CTIMKICTh POCTUH M’SITH MeplieBoi ctaHoBUIa 92,5-96,1%. YpoxkaliHICTh 3€JIeHOiI Macu Ha
ApYyTuil pik BUPOIIYBaHHS KoJMBanacs y Mexax 9,9—22.3 1/ra 3anexHo B copTy. YMOBHUH 30ip
edipHoi oinii craHoBUB 41,8—75,9 kr/ra.

KurouoBi cioBa: naBaHaa BY3bKOJHMCTa, M’SiTa MeEpLEBa, MOPO3OCTIHKICTb, YpOXKaHHICTB,
YMOBHHU 301p edipHOi odii.
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FOR WATER PURIFICATION
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Abstract. In this work, the existing methods of wastewater treatment are
considered, and a technological scheme of wastewater treatment by the
electrocoagulation method is proposed, with a study of the dependence of work
parameters on changes in technological parameters.
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The creation of a modern, effective complex system of water purification and
minimization of water supply costs will lead to an increase in the farm's profitability,
and the creation of favorable conditions for ensuring competitiveness in the meat and
egg market. Water for the needs of the farm is quite large volumes, and the costs of
raising water and maintaining pumping stations are included in the cost of products,
thus using recycled wastewater in separate technological processes, such as washing
cages and rooms for keeping and slaughtering chickens, can be significantly reduced
costs of raising water from artesian wells. The creation of such conditions will
eliminate the need to drain wastewater onto the fields owned by this farm.

The purpose of the work: creating the optimal option for water purification and
minimizing water supply costs.

A promising technological technique is the process of cleaning wastewater from
dispersed pollutants according to the technology presented in the diagram (Fig. 1) [1].

Contaminated water
2 Reversed

— — é 2 I Purified
water
1 3
8

Mo

Dispersed part

washing é_l_d_—,
Contaminated water
Figure 1. Sewage treatment technology: 1 - storage tank; 2 - electrocoagulator;
3 - membrane filter; 4 - intermediate capacity, 5, 6, 7 - pump;
8 - collection of sludge (dispersed phase)

In order to reduce the residual concentration, the processes of filtration
purification on different types of filters are considered: ceramic membrane filter, metal
mesh and filter fabric «Iskra-2» [2].

It was established that the maximum degree of purification is achieved when
using a ceramic membrane filter, while the residual concentration ranges from 0.1 for
Cu2+ to 0.04 mg/l for Ni2+ and Zn2+.

Preliminary thickening of the dispersed phase from Superflok A-100 flocculants
has an effect on filters with large pore sizes (filter cloth, metal mesh).

The effect of pH and the initial concentration of impurities in wastewater on the
specific productivity (G, 1/(m2h)) and selectivity (R,%) of NF and GO membranes was
considered. The graph of the dependence of the specific productivity of NF membranes
on the active reaction of the environment (pH) is presented in (Fig. 2). At 3 <pH <8,
the NF and GO processes are characterized by a slight decrease in productivity with an
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increase in the active reaction of the medium (pH), which is explained by a decrease in
the membrane charge due to the deprotonation of functional groups of the polymer.

When the concentration in the source water increases, the selectivity of the NF
membranes increases with the increase in the initial concentration. This fact shows the
decisive contribution of electrostatic phenomena to the separation mechanism during
nanofiltration [3]. The selectivity of GO membranes, on the contrary, slightly
decreases, which is obviously associated with an increase in osmotic pressure and a
decrease in the driving force of the process.

Thus, the combination of the process of electrofloto-membrane extraction of the
dispersed phase by 90-95% at increased flow rates and micro-nanofiltration at the final
stage ensures the high efficiency of the wastewater treatment process up to normative
indicators.

The basis for the development of the technology was the established patterns of
extraction of heavy metal ions from wastewater. The proposed technology includes
treatment of flow of flocculants, non-extraction electrocoagulation, formation of a
dispersed phase and further purification by microfiltration on a ceramic membrane
filter. The principle technological scheme of wastewater treatment is presented in fig. 2

According to the technological scheme, acid-alkaline washing water flows by
gravity into storage tank E1, where their quantitative averaging and composition
homogenization is carried out. From the E1 tank, wastewater is supplied by the H1
pump to the P1 reactor. The working solution of sodium hydroxide from the D1
dispenser is dosed here by the ND3 dosing pump. In the reactor, an active reaction of
the environment (pH) of 9-10 is maintained. To control the value of the active reaction
of the medium (pH), the P1 reactor is equipped with a sensor for monitoring the active
reaction of the medium (pH). Mixing of the medium in the P1 reactor is carried out
using the H4 pump.

NaOH ° HpS0,

& ® ®
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Figure 2. Basic technological scheme of wastewater treatment by the
electrocoagulation method
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Spent water enters storage tank E2 by gravity. From the container E2, the spent
solutions are dosed into the storage container E1 by the dosing pump NDL1.

In the reactor, an active medium reaction (pH) of 2.5-3 is maintained. Mixing of
the medium in the P2 reactor is carried out using the H3 pump. Then the wastewater is
fed into the P1 reactor. After neutralization, the effluents are fed by the H4 pump to the
EF electrocoagulator, where heavy metals are extracted in the form of their sparingly
soluble hydroxides. In order to intensify the electrocoagulation process, the working
solution of flocculant from the D2 dispenser is dosed directly into the feeding pipeline
of the electrocoagulator by the ND6 dosing pump.

Coagulation of a suspension of heavy metal hydroxides and dispersed particles
of organic impurities takes place in the electrocoagulator. The aggregates formed and
transported are released at the electrodes by gas bubbles of hydrogen and oxygen on
the surface of the water, where they accumulate in a layer of sediment, which is
periodically removed to collect sludge E5. Purified water from the electrocoagulator
flows by gravity into storage tank E6, from where it is fed by pump H5 to filter F1, in
which residual suspended substances and turbidity are removed, and the filter also
protects the deep cleaning membrane filter F2 from possible ingress of mechanical
particles. For washing the F1 filter from the impurity accumulator, backwashing with
tap water is provided, with the discharge of impurities into the E1 storage tank.

After the F1 filter, the water enters the E7 storage tank, from where it is fed to
the F2 deep cleaning membrane filter by the H6 pump. In the membrane filter, water
IS separated into two streams: the concentrate, which circulates through the storage
tank E7, and the filtrate. Periodic backwashing with tap water and blowing with
compressed air is provided for cleaning the membrane filter F2, with discharge of
impurities into the storage tank E1.

After the membrane filter F2, the purified water enters the storage tank E8, where
the working solution of sulfuric acid from the dispenser D3 is dosed to reduce the pH
to 6.5-8.5. Next, the purified water is discharged into the sewer or, after desalination at
the hyperfiltration unit, it can be returned to the technological cycle for reuse. Sludge
enters the sludge receiver E5. Next, the sludge is fed to a filter press for dehydration
and further disposal.

The existing methods of wastewater treatment were considered, and a flotation
membrane installation was designed, with averaged sizes calculated depending on the
needs. It was established that in the studied ranges of changes in technological
parameters (current density - 0.1-1.2 A/dm2, pH - 3-7, linear flow velocity in the
interelectrode space - 2-6 m/h, input concentration of suspended particles - 0 .5-3 g/l)
the quality of cleaning improves nonlinearly with an increase in the density of the
anodic current and the active reaction of the pH medium, a decrease in the input
concentration of suspended particles and the flow rate in the interelectrode space;
energy consumption increases non-linearly with increasing values of all technological
parameters (anode current density, active medium reaction (pH), flow rate in the
interelectrode space, and input concentration of suspended particles).
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AHoTamisi: Y cTarTi NpeNCcTaBlIEHO pPE3yJbTaTh JOCTIKEHb CHUCTEMH IS
JUCTAHI[IHHOTO KOHTPOJIIO Ta VYOPABIIHHS pPOOOTOI0 JOIIYBAJIbHOI TEXHIKU
«FieldNET» Ta mpuBeneHi pe3yiabTaTd BUNPOOYBaHb OOJAgHAHHS CHUCTEMHU MpH ii
3aCTOCYBAaHHI 3 KPYTOBOIO JIOIIYBajbHOIO MAILIMHOK 3 BHU3HAUEHHSAM OCHOBHHX
MOKa3HUKIB poO0OTH. MeToro Oyso AOCHIHKEHHS KOHCTPYKIIMHO-TEXHOJOTTYHUX
ocoomBocteit cucremu «FieldNET» Ta anami3 mnpakTUKH 3acTOCYBaHHS 3
BU3HAYEHHSIM OCHOBHMX T[OKAa3HUKIB, W0 XapakTEepU3yloThb ii poOOTy mpH
TUCTAHI[IHHOMY YIIPaBIiHHIO KPYTOBUMH JOIIyBaJIbHUMH MAaIlIUHAMHA MapKH
«Zimmaticy.

KurouoBi cioBa: KpyroBi JOIIyBajibHI MAIIWMHH, BIJJAJICHUI MOHITOPHUHT,
3polTyBajbHI CUCTEMH, OE3IPOTOBA TEXHOJIOT1S, CUCTEMa AUCTAHIIMHOTO KOHTPOJIIO.

VYV cywyacHMi 4ac CUIbChKE TOCIOAAPCTBO € 1I€aIbHUM JUIsl BIPOBAKCHHS
iHdopmamiiiHux TexHosorid. HeoOxigHO 3actocoByBaTM HOB1  iH(OpMaIiiiHi
TEXHOJIOT1i, SIK1 J03BOJISITh BUSBUTH BHYTpimTHI pe3epBu AIIK Ta monermarts nporecu
KOHTPOJIt0O Ta ynpasmiHHS mignpuemctBom AlIIK, a BiAMOBIAHO 1 JOMOMOXKYTh
30UTBITUTH BPOXKAWHICTD Ta MIJBUIUTH SKICTh MPOAYKIII.

ArpapHa rany3b €KOHOMIKM HE CTOITh OCTOPOHB HOBITHIX TEXHOJIOTIH, ajpKe
YCHIIITHUN PO3BUTOK arpapHOr0 BUPOOHHIITBA MOTPeOy€e BHUCOKOI Ta €(PEKTUBHOI
CUCTEMU 3eMJIepoOCTBa.

81 TEXHOJIOT11 BCE Olnb1Ie 3aCTOCOBYIOTBCS YKpaiHCbKUMU
CITBIOCIIBUPOOHUKAMHU  MPAKTAUYHO Yy BCIX TEXHOJOTIYHMX ONEpaIisx MpH
BUPOINIYBaHHI C.-T KYJbTYp — MpH OOpOOITKY IPYHTY, CiBOi, BHECEHH1 J00puB,
OONpPUCKYBaHHI. IX 3acToCcyBaHHS OOYMOBHIO MOXKIIMBICTH PO3BHTKY Ta
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