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A study of the products of ferritization processing of galvanic
waste: sludge and spent process solutions is carried out. As a result
of experiments on dynamic leaching of heavy metal ions, the im-
mobilization properties of the sludge, obtained at different process
parameters of ferritization are determined. It is shown that the
level of immobilization of heavy metals in ferrite sludge after
leaching is 99.96 wt % and in the sludge of traditional wastewater
neutralization <97.83 wt %. The studies determine the possibility
of reliable utilization of ferritized galvanic waste — introduction
into the charge to produce alkaline cements. It is found that the
main crystalline phases in the structure of alkaline cements with
ferrite sludge are calcite, quartz and heavy metal ferrites. In addi-
tion, jelly-like formations are found, which are further capable of
crystallization. Such formations reliably bind heavy metals in the
chemical structure of cement. It is found that when using up to
10 wt % of ferrite sludge in the total weight of cement, the com-
pressive strength of artificial stone reaches 40 MPa, which meets
the requirements of the current standard. The chemical stability
of the alkali cement matrix using ferrite sludge is confirmed by the
study of leaching of heavy metals for one day in neutral, alkaline
and acidic media. It is shown that the degree of immobilization
of heavy metal ions in cement with a ferrite sludge content of
30wt % is >99.98 %. In addition, the concentrations of heavy
metal ions during leaching meet the national and international
standards for their MPC in drinking water and soil. This approach
will allow solving the problem of utilization of hazardous galvanic
waste and production of general construction materials.
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Effective purification of natural and wastewater from heavy
metals is a relevant environmental and national-economic prob-
lem. Tt can be solved by using plant-waste-derived biosorbents in
water treatment technologies. They are formed in large quantities
by agricultural and food enterprises. Taking into consideration
data on the peculiarities of mechanical and thermal effects on the
components of plant biomass, the techniques have been substanti-
ated to obtain biosorbents from pea processing waste. It has been
shown that the dehydration of the waste, its carbonization, and
the crushing of char can produce biosorbents with different sorp-
tion properties. The nature of influence exerted by the process
parameters of the Cu(IT) and Fe(IIT) ions biosorption from model
aqueous solutions on a change in the concentration of the solution,
the value, and adsorption uptake has been established. In particu-
lar, the effect of the process duration, the type and initial content
of metal in the solution, dosage, and a biosorbent production
technique was studied. It has been shown that 38 to 98 % of heavy
metals can be removed from solutions at their initial concentra-
tion between 2 and 20 mg/dm? and a biosorbent dosage between 1
and 30 g/dm?. It was found that char is more efficient at removing
heavy metals. It was also determined that the biosorbents made
from pea processing waste are better at removing the Cu(II) ions
from aqueous solutions than the Fe(IIT) ions. The generalization
of the results of kinetic research is represented in the form of a
multifactor regression equation. The equation makes it possible
to calculate a change in the concentration of heavy metal in the
solution depending on its initial concentration, the duration of
the biosorption process, and the dosage of a biosorbent. For the
mathematical notation of the experimental adsorption isotherms,
values of the coefficients in a Langmuir equation have been deter-
mined. The derived equations could make it possible to optimize
the technological parameters of the process.

Keywords: aqueous solutions, heavy metals, plant waste,
biosorbents, kinetics, adsorption isotherms.
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This study has established patterns in the plasmochemical
activation of technological solutions in the process of malt produc-
tion. Of importance is the application of innovative technologies to
purify water and technological solutions used at malt enterprises
that consume large quantities of water resources. A promising tech-
nology is the plasmochemical treatment of water and technologi-
cal solutions in order to purify them and, partially or completely,
destroy pathogenic microflora. Due to the use of plasmochemical
activation, it has become possible not only to improve the malting
process but also to reduce the consumption of water resources for
technological purposes by 2-3 times. This is achieved by improving
the technological malting process and by the possibility of reuse
of wastewater after its filtering and plasmochemical treatment.
The experimental laboratory tests have proven the effectiveness
of using plasmochemical activation of technological solutions in
order to improve the qualitative indicators of wastewater and the
possibility of reuse of such solutions after their plasmochemical ac-
tivation. Applying the proposed method for treating technological
solutions decreased the level of contamination of wastewater from
malt production. Sewage contamination after activation decreased.
Thus, pollution indicators decreased as follows: per dry residue —
by 65-95 %; the content of suspended substances — by 33-66 %;
residue after roasting — by 58-79 %; total nitrogen — by 58-80 %;
P»Os5 (phosphorus) — by 75-88 %; K»,O (potassium) — by 75-92 %;
CaO (calcium) — by 81-92 %; Na,0O — by 67-83 %; CI" — not
detected; oxidation — by 78-95 %; BOCs5 (biochemical oxygen con-
sumption) — by 92-97 %; pH became alkaline. In plasmochemical
treatment, there is a disinfection of wastewater, namely, during an
activation mode of 60 min the phytopathogenic microflora (Asper-
gillus, Alternaria, Penicillium, Fusarium, Mucor) were destroyed.
This indicates the effectiveness of the purification and decontami-
nation of technological solutions. Its application is the key to the
environmental safety of malt production when all its stages meet
the requirements of “green” technologies.

Keywords: malt production, plasmochemical activation,
technological solutions, ecologization, wastewater.
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Radioactive contamination of the above-ground phytomass
of marsh Labrador tea (Ledum palustre L.) in different periods
after the Chernobyl accident was studied. Marsh Labrador tea
is widely used in official and folk medicine. The studied species
grows in over-moistened pine (less mixed) forests and open oli-
gotrophic and mesotrophic marshes. It was found that in the first
four years since the beginning of observations (1991), the magni-
tude of the specific activity of '37Cs in above-ground vegetative
phytomass of marsh Labrador tea, depending on a permanent
sample area (PSA), decreased by 1.2—1.4 times. After 10 years, it
decreased by 1.6—1.7 times, after 16 years by 1.9-2.1 times, after
21 years by 2.7-3.1 times, and after 27 years by 3.1-6.5 times.
An increase in the magnitude of transitions factors was also
observed on all PSA overtime. Thus, the minimal increase
within 1991-2018 was recorded in PSA 11 — by 1.2 times and on
PSA 13 — by 1.4 times. The maximum decrease in the magnitude
of transition coefficient was observed in PSA 16 — by 2.7 times,
in PSA 15 — by 3.0 times, and in PSA 18 — by 2.0 times. It was
found that marsh Labrador tea belongs to the group of plants
that are characterized by the high content of '*’Cs in the above-
ground vegetative phytomass. Within the observation period
(1991-2018), this content significantly exceeds the admissible
levels of radionuclide content in plant medicinal raw materials
that are used for manufacturing medical preparations. In the
PSA with maximum magnitudes of soil contamination density
(400.5+50.73 kBk-m™?) this excess made up 158.4 times in 1991,
and 33.7 times (166.9+23.56 kBk-m?) in 2018. For 27 years
of observations, there has been a decrease in the density of ra-
dioactive soil contamination by 2.1-2.7 times, which is due to
radionuclide decomposition, its vertical migration in the soil,
and towards the components of forest ecosystems.

Keywords: specific activity of '3’Cs, radioactive contamina-
tion, migration of radionuclides, phytomass, forest ecosystems.
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The rapid population growth has an impact on the increas-
ing need for drinking water. In swamp areas, the need for drink-
ing water cannot be met immediately because it still contains
organic compounds that make the water unfit for consumption.
Peat water contains dissolved organic compounds that cause
the water to turn brown and have an acidic character, so it
needs special processing before it is ready for consumption. For
peat water to be used by the community for drinking water, it
is necessary to find an easy and cheap way to treat peat water.
The use of a filtration device is one of the solutions that must be
done in peat water treatment. The purpose of this study was to
determine the effect of flow patterns, speed, and pressure on the
filtration process with variations in the type of membrane and
filtration arrangement. This research method was carried out by
simulation using ANSYS 14.5 series. The simulation process be-
gins with designing a filtration device with the following types:
two-filter, three-filter, and four-filter. Then the simulation was
performed by entering the value of the peat water properties into
the regulatory equation.

The results of this study indicate that the collaboration of
two membranes with different holes in type-2 and 3 filters pro-
duces a good filtration rate. However, in type-4 filters, the use of
a similar membrane is highly recommended. This filtration rate is
influenced by the presence of a cross-flow reversal (CFR) region



that appears, when using different filtration membranes at low
pressure it doesn’t matter. However, in other cases of systems
operating at high pressure, CFR that appears tends to decrease
the filtration rate, this is because CFR inhibits the flow rate in
the filtration process.

Keywords: swamp areas, peat water, type of membrane, fil-
tration arrangement, ANSYS 14.5.

Reference

1. Hosseini, S. A. (2011). Modeling Particle Filtration and Cak-
ing in Fibrous Filter Media. Virginia Commonwealth Univer-
sity, 224.

2. Bernales, B. (2013). Modeling of hydro dynamics and transfer
phenomena in cross-flow membrane filtration. Aix-Marseille
University, 160.

3. Gaulinger, S. (2007). Coagulation Pre-Treatment for Microfil-
tration with Ceramic Membranes, Techneau, 71.

4. Brown, J. M. (2007). Effectiveness of Ceramic Filtration for
Drinking Water Treatment in Cambodia. Chapel Hill, 256.

5. Zularisam, A. W., Ismail, A. F, Salim, M. R., Sakinah, M., Matsu-
ura, T. (2009). Application of coagulation—ultrafiltration hybrid
process for drinking water treatment: Optimization of operating
conditions using experimental design. Separation and Purifica-
tion Technology, 65 (2), 193-210. doi: http://doi.org/10.1016/
j-seppur.2008.10.018

6. Patel, R., Shah, D., Prajapti, B. G., Patel, M. (2010). Overview
of industrial filtration technology and its applications. Indian
Journal of Science and Technology, 3 (10), 1121-1127.

7. Syafalni, S., Abustan, I., Brahmana, A., Farhana Zakaria, S. N.,
Abdullah, R. (2013). Peat Water Treatment Using Combina-
tion of Cationic Surfactant Modified Zeolite, Granular Acti-
vated Carbon, and Limestone. Modern Applied Science, 7 (2).
doi: http://doi.org/10.5539/mas.v7n2p39

8. Boutilier, M. S. H., Lee, J., Chambers, V., Venkatesh, V., Kar-
nik, R. (2014). Water Filtration Using Plant Xylem. PLoS ONE,
9(2),e89934. doi: http://doi.org/10.1371 /journal.pone.0089934

9. Osterdahl, M. (2015). Slow sand filtration as a water treatment
method An inventorying study of slow sand filters purification
rates in rural areas in Colombia, 95.

10. Ardiansyah, Bahri, S., Saryono, Wawan (2015). Peat Wa-
ter Treatment with Natural Inorganic Coagulant Internation-
al Journal of Science and Research (IJSR), 5 (8), 389-394.
doi: http://doi.org/10.21275 /art2016833

11. Zein, R., Mukhlis, Swesti, N., Novita, L., Novrian, E., Ningsih, S.,
Syukri (2016). Peat Water Treatment by Using Multi Soil Lay-
ering (MSL) Method. Der Pharma Chemica, 8 (12), 254—261.

12. Apriani, M., Masduqi, A., Hadi, W. (2016). Degradation of Or-
ganic, Iron, Color and Turbidity from Peat Water. ARPN Journal
of Engineering and Applied Sciences, 11 (13), 8132-8138.

13. Arhin, S. G., Banadda, N., Komakech, A. J., Pronk, W,
Marks, S. J. (2017). Optimization of hybrid coagulation-ultra-
filtration process for potable water treatment using re-
sponse surface methodology. Water Supply, 18 (3), 862—874.
doi: http://doi.org/10.2166,/ws.2017.159

14. Muhammad, J. (2020). Peat Water Purification by Hybrid of
Slow Sand Filtration and Coagulant Treatment. Journal of En-
vironmental Science and Technology, 13 (1), 22—-28. doi: http://
doi.org/10.3923 /jest.2020.22.28

15. Londono, I. C. (2011). Assessment of Causes of Irreversible
Fouling in Powdered Activated Carbon/ Ultrafiltration Mem-
brane (PAC/UF) Systems. Vancouver, 56.

16. Mahmud, M., Abdi, C., Mu’min, B. (2013). Removal Natural
Organic Matter (NOM) in Peat Water from Wetland Area by
Coagulation-Ultrafiltration Hybrid Process with Pretreatment

Two-Stage Coagulation. Journal of Wetlands Environmental
Management, 1 (1), 42—49. doi: http://doi.org/10.20527 /jwem.
v1i1.88

17. Sun, W,, Liu, J.,, Chu, H., Dong, B. (2013). Pretreatment
and Membrane Hydrophilic Modification to Reduce Mem-
brane Fouling. Membranes, 3 (3), 226-241. doi: http://doi.org/
10.3390/membranes3030226

18. Basha, N., Cochrane, L., Culham, S., Hamad, F, Zulfiqur, A.
(2016). CFD Study of Filtration Process in Moulded Filters
within a Vacuum pump. Filtech 2016 — G3 — Mist and Droplet
Separation.

DOI: 10.15587,/1729-4061.2020.215130

ESTABLISHING REGULARITIES IN THE INSULATING
CAPACITY OF A FOAMING AGENT FOR LOCALIZING
FLAMMABLE LIQUIDS (p. 51-57)

Yuriy Tsapko

National University of Life and Environmental Sciences of
Ukraine, Kyiv, Ukraine

Kyiv National University of Construction and Architecture,
Kyiv, Ukraine

ORCID: http://orcid.org/0000-0003-0625-0783

Ivan Rogovskii

National University of Life and

Environmental Sciences of Ukraine, Kyiv, Ukraine
ORCID: http://orcid.org/0000-0002-6957-1616

Liudmyla Titova

National University of Life and

Environmental Sciences of Ukraine, Kyiv, Ukraine
ORCID: http://orcid.org/0000-0001-7313-1253

Tamara Bilko

National University of Life and

Environmental Sciences of Ukraine, Kyiv, Ukraine
ORCID: http://orcid.org/0000-0003-3164-3298

Aleksii Tsapko

Kyiv National University of

Construction and Architecture, Kyiv, Ukraine
ORCID: http://orcid.org/0000-0003-2298-068X

Olga Bondarenko

Kyiv National University of

Construction and Architecture, Kyiv, Ukraine
ORCID: http://orcid.org/0000-0002-8164-6473

Serhii Mazurchuk

National University of Life and

Environmental Sciences of Ukraine, Kyiv, Ukraine
ORCID: http://orcid.org/0000-0002-6008-9591

Designing environmentally friendly protective materials for
flammable liquids makes it possible to influence the processes of
heat resistance and the physical-chemical properties of a protec-
tive coating over a certain time until the emergency is eliminat-
ed. Therefore, there is a need to study the conditions that form
a barrier for thermal conductivity and to define a mechanism for
decelerating the transfer of heat to a flammable liquid by using a
foaming agent. Given this, a mathematical model has been built
for the process of changing the concentration of a foaming agent
when used as a coating. Based on the experimental data, it was
established that the foaming layer destruction process took place
over 618 s until the achieved critical thickness of the foaming
layer made the conductivity cease. According to the derived de-



pendences, the concentration value was calculated at which the
critical value of the foaming layer thickness is achieved, which
leads to the ignition of a flammable liquid, and is about 25 %. It
has been proven that the process of decelerating the temperature
involves the decomposition of a foaming agent under the influ-
ence of the temperature, with heat absorption and foam release,
the insulation of heat at the surface of the flammable liquid.
Given this, it has become possible to define the conditions for
protecting flammable liquids using foaming agents by forming
a barrier to thermal conductivity. Experimental studies have
confirmed that under the influence of water evaporation and
foaming agent diffusion into a layer of the flammable liquid, the
critical amount of the foaming agent reached a minimum in 606 s
and only then the flammable liquid ignited. Thus, there is reason
to argue about the possibility of using foaming agents to protect
the leaks of flammable liquids, capable of forming a protective
layer at the surface of the material. It also becomes possible to
establish methods for assessing the insulating capacity of a foam-
ing agent that could inhibit the rate of temperature penetration
and the release of flammable liquids’ vapors.

Keywords: protective equipment, fire resistance, weight
loss, surface treatment, insulation of flammable liquid, diffusion.
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JOCJIIIKEHHS MOSKJIMBOCTI YTUJIISAII MPOAYKTIB ®EPUTU3AMIIHOI TEPEPOBKU
TAJIbBAHIYHUX BIIXO/IB B CKJIAAI JIYKHHX HEMEHTIB (c. 6-13)

I. M. Koueros, O. 0. KoBanbuyk, /[. M. CamueHko

ITpoBeeHo JOCIiKEH ST TIPOAYKTIB (hepuTHsaniiiHoi mepepoOKN rajibBaHIiYHNX BiZXO/IB: MIJIAMIB 1 Bi/[IIPAIIbOBAHUX TEXHOJIO-
NiYHUX PO3YMHIB. B Pe3ysibraTi eKCIiepUMEHTIB 3 AMHAMIYHOTO BUJIYTOBYBAHHS 10HIB BaKKUX METaJNiB BH3HAYUEHO iMMOOiTizaniiini
BJIACTHBOCTI OCAJIiB, SIKi OTPUMAHI IPH PI3HUX TEXHOJOTIYHNX MTapameTpax rpotecy dhepurusaiii. [Tokazauo, 1o piBerb immobinizarii
BWKKHUX MeTAIIB y hepuTHUX 0cajiax mic/si BUAyroByBants ctanoBuTb 99,96 % mac., a B ocaziax TpajuIliiinoi HelTpasrisanii cTiaHmx
Bon <97,83 % mac. [IpoBezieHi gocizkeHHsT BU3HAYAIOTh MOXKJIUBICTD HAIITHOT yTHITi3a1lii (hepUTH30BAHNX rAJIbBAHIYHIX BiJIXO/IIB —
iX BBEJICHHSI B IIUXTY JIJIST OTPUMAHHS JIY;KHUX IIeMeHTiB. BcTaHOBIIEHO, 11I0 OCHOBHUMU KPUCTATIYHUME (DazaMu B CTPYKTYPI JIyKHUX
[[EMEHTIB 13 (PePUTHUMHU OCA/[aMK € KaJIbIIUT, KBapll i (hepuTy Bakknux Metaunis. Kpim Toro, BUsBIIEH] jKeJIenoibHi HOBOYTBOPEHHS,
SIKI y MOJQJIBIIOMY 3/IaTHI /10 KpucTamisanii. Taki HOBOyTBOPEeHHS HA/IIIIHO 3B’43yI0Tb BAKKU MeTaId B XIMIUHIH CTPYKTYPi LIEMEHTY.
Bceranosieno, 1mo npu Bukopucranti 10 10 % mac. depuTHUX ocajiB B 3arajibHill Maci HEMEHTY, MIl[HICTb [IPU CTHCKY MITYYHOTO
kamenio carae 40 MlIla, mo BifnoBizae BuMoram [iouoro cranjapry. XiMiuHy CTiHKiCTh MaTpPUIl JIY>)KHUX HEMEHTIB 3 BUKOPHC-
TaHHAM (DEePUTHUX OCAIB TATBEPAKEHO AOCTIIKEHHAM BUIYTOBYBaHHA Ba)KKUX METAJIIB MPOTATOM OHI€l 1001 B HEHTPAIbHOMY,
JIYAKHOMY Ta KHCJIOMY cepeioBuiiax. [Tokazano, mo cryminb iMMo6ii3zaiiii i0HiB BaJKKIX METAJIB B I[eMEeHTi i3 BMicTOM (hepuTHOro
ocany 30 % mac. cranosutb >99,98 %. Kpim Toro, KoHIlenTparii ioHiB BAKKMX METAJIB IIPU BUJIYTOBYBAHHI BiAIIOBI/AI0Th BUMOTraM
BiTYM3HAHIM iMi’KHAPOJIHUX CTAHAAPTIB, o0 ix I'/IK B muTHIiT Bozi Ta TpyHTI. 3aCTOCYBaHHS TAaKOTO Mi/IXOLY I03BOJIUTDH PO3B’sI3aTH
MUTAHHS yTH/3aIi HeOe3MeYHIX ralbBaHiYHIX BiIXO/IB Ta OTPUMAHHS MaTepiajiB 3araibHOOY/IiBeJIbHOTO TPU3HAYEHHSI.

Kio4oBi cioBa: rajibBaHiuHi Bixoau, heputnsartis, JyKHi IeMEHTH, BaKKi MeTaJu, 0Ca/ii, BUJIYTOBYBaHHs, €JIEKTPOMATHITHI
IMITYJIbCH.
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KIHETUKA ITPOLIECIB BUJIYYEHHS IOHIB Cu(II) TA Fe(III) 3 BOJHUX PO34YNHIB BIOCOPBEHTAMUI
HA OCHOBI BIAXO/IB IIEPEPOBKH T'OPOXY (c. 14-25)

0. O. KoBanenxo, B. B. HoBocensuena, O. B. Bacuxis, O. B. Jlanina, O. M. Beperosa

EdexruBne ountienns npupoaHux i CTIYHUX BOJL Bijl BAKKUX METATIB — aKTYyaJbHA €KOJIOTIYHA 1 HAPOAHOTOCIOIAPCHKA TIPO-
6siema. Bupinrysatu ii MOKHA MIJISIXOM 3aCTOCYBaHHSI B TEXHOJIOTisIX 00poGJeHHst Boiu 6i0cOPOEHTIB 3 POCHMHHUX BiIXOIiB.
Ocranti yTBOPIOIOTLCSA B 3HAYHUX KIJIBKOCTSIX Ha ClIbCbKOIOCIOLAPChKUX 1 XapYoBUX MIAIPUEMCTBAX. 3 BpaxyBaHHs BijoMocTeil
PO 0COOIMBOCTI MEXaHIYHOTO i TEPMIYHOrO BIIMBY Ha KOMIIOHEHTH POCIMHHOI GioMack 00TpYyHTOBAHO criocoOu oTpuManHs 6io-
copOeHTiB 3 BiAX0AIB epepobKu ropoxy. [TokazaHo, 110 HIJISAXOM 3HEBOHEHHST BIIXO/IB, iX kKapOoHizaii i moapiGHeHHs kapOoHiza-
TY MOKHA OTpUMATH 6i0cOpOEHTH 3 Pi3HUMU COPOIMHUMK BJACTUBOCTIMK. BeTaHOBIIEHO XapakTep BIUIMBY MapaMeTPiB Ipolecy
6iocop6uii ionis Cu(IT) ta Fe(I1T) 3 MoeIbHUX BOJAHUX PO3UYKMHIB Ha 3MiHY KOHIIEHTPAI[] PO3YNHY, BEJIMUUHY 1 BIICOTOK a/IcOPOITii.
30KpeMa BHBUYEHO BILIMB TPUBAJIOCTI MPOIECY, BUAY i TI0YATKOBOTO BMICTY METAIy B PO3UMHI, H03YBAHHSI i CLOCOOY OTPUMAHHS
GiocopGenty. [Tokasano, mo Big 38 10 98 % BaKKMX MeTajiB MOKHA BUJIYYUTH 3 PO3YMHIB 3 iX MOYATKOBOIO KOHIIEHTPAIIEIO B
Meskax Big 2 o 20 MI‘/I[M3 i nosyBanHi 6iocopbeHTiB B Meskax iz 1 10 30 I‘/[[MS. BeranosiieHo, 1o kap6oHizatu Gisibin eheKTHBHO
BUJIYYaIOTh BaxKKi MeTasin. TaKoK BUBHA4eHO, 110 6i0COPOEHTH 3 BiIXO/IIB 1IepepobKK ropoXy Kpallle BUJIy4aioTh 3 BOAHUX PO3YMHIB
ionn Cu(Il), nix ionu Fe(IIT). Y3aranbHenns pesyJbraTiB KiIHETHYHUX JOCJI/KEHD [IPECTABIECHO Y BUTJIsiL OHaratodakToOpHOTrO
perpeciiinoro piBHsaHHs. PiBHAHHS /103BOJISIE PO3paxXyBaTH 3MiHY KOHI[EHTPAIlil BA)KKOTO METAJy B PO3UMHI B 3aJI€KHOCTI BiJl 1OT0O
MOYATKOBOT KOHIIEHTpallii, TpuBajsocti npoiecy 6iocopOiii i mo3yBanHts GiocopOenTy. J[Jsi MaTeEMaTHYHOTO OITUCY eKCIepUMeH-
TaJbHUX 130TepM ajscopOiii BusHaveni 3Hayennst koedinientis pisusuus Jlenrmopa. OTpuMaHii piBHSIHHS J03BOJISATH 311 HCHUTH
ONTHUMI3aIliI0 TeXHOJOTIYHNX ITapaMeTPiB MPOIIecy.

Ko04oBi c10Ba: BoAHI PO3YMHIM, BAKKi METaJIM, POCAMHHI Biixoau, 6iocopOenTH, KiHeTuKa, i3oTepMu agcopoii.
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3AITPOBAJIGKEHH! INTASMOXIMIYHOI AKTUBAII TEXHOJIOTTYHHUX PO3YNHIB B ITPOLEC
EKOJIOTI3AIIII COJIOA0OBOIO BUPOBHUIITBA (c. 26-35)

0. C. KosanboBa, O. A. IlisoBapos, B. C. Kamuna, I0. O. Uypciuos, K. B. Kyuuus, A. A. Yepuyxa, /1. IO0. IloakoBuuueHKo,
H. B. Ipuropenko, T. M. Kypcbka, O. A. EpmakoBa

ITpoBeseHUME JOC/IKEHHSIMU BCTAHOBJIEHI 0COGIMBOCTI MJIa3MOXIMIUHOI aKTUBALIl TEXHOJIOTIYHUX PO3YMHIB B IIPOIIEC BU-
POGHUIITBA COTOMY. BaskIMBUM € 3aCTOCYBaHHSI IHHOBAIITHUX TEXHOJIOTIH OYMIEHHS BOAM Ta TEXHOJOTIYHUX PO3UYUHIB, SIKi BUKO-
PHUCTOBYIOTHCS HA COJIOZIOBUX MIiANPUEMCTBAX, OCKIJIBKU BOHU € CIIOKUBAYAMK BEJUKOI KiJIbKOCTI BOIHUX pecypciB. [lepcriekTuBHOIO
TEXHOJIOTIEIO € IIa3MOXiMiuHa 06p0oOKa BOAY Ta TEXHOJIOTIYHUX PO3YMUHIB 3 METOIO IX OUMIIEHHS 1 4aCTKOBOIO 200 IIOBHOIO 3HMIICHHS



naToreHHoi Mikpodopu. 3aBASIKU BUKOPHCTAHHIO IVIA3MOXIMIYHOI aKTUBAIl CTaJ0 MOXXJINUBUM HE TiIJIbKU BJOCKOHAJIUTU IIPOLEC
COJIOZIOPOIIIEHHS, i CKOPOTHTH CITOKMBAHHS BOJIHNX PECyPCiB HAa TEXHOJIOTIUHi i B 2—3 pasu. Lle mocaraerbes MUITAXOM yI0CKO-
HAJICHHS TEXHOJIOTIYHOTO IIPOIIECY COJIONOPOILIEHHS Ta MOKJINBOCTI TOBTOPHOTO BUKOPUCTAHHS CTIYHUX BOJL IicJIs X (DigbTpyBaHHS
Ta IIa3Moximiunoi 06pobku. ExcrnepumeHTasibHUMU Jab0PATOPHUMKU [TOCII/DKEHHSIMU J0BefeHa e(QEeKTUBHICTD BUKOPUCTAHHS
MJIA3MOXIMIYHOT aKTUBAIlil TEXHOJIOTIYHUX PO3YMHIB 3 METOI0 IMOKpAIleHHs SKiCHUX TTOKa3HUKIB CTIYHMX BOJL Ta MOKJIUBOCTI I10-
BTOPHOTO BUKOPUCTAHHSA TAKMX PO3YMHIB MIC/Is X M1a3MOXIMiYHOI akTrBallii. [Ipu BUKOPUCTAHHI 3a11POIIOHOBAHOTO METOLY 00pOOKM
TEXHOJIOTTYHUX PO3YMHIB 3HU3UBCS PiBEHb 3a0PYIHEHOCTI CTIYHUX BOJ COJIOJ0BOTO BUPOOHUIITBA. 3a0PYAHEHHST CTIYHUX BOJL TCJIst
akTHBallil 3MeHmnI0cs. Tak, MOKasHUKK 3a0py/IHEHHS 3HU3UINCD HA: CYXUiT 3aUIIOK — 65—95 %; BMIiCT 3aBUCIUX PEYOBUHH H — 33—
66 %; 3aIMIIIOK TCJIsT TposkapoBaHis — 58—79 %; sarampramit a3oT — 58—80 %; P2O5 (docdop) — 75-88 %; KyO — 7592 % (xamiit);
CaO (kazbiiit) — 81-92 %; Na,O — 67-83 %; Cl — He BusiieHo; okucHioBanictb — 78—-95 %; BCK5 (6ioxiMiuHe CIIOKUBaHHS KKC-
H10) 92-97 %; pH cramo ayxuum. [Ipu miazmoxiMiuniiit 06po6ili crnocTepiractbest 3He3apakeH st CTIYHUX BOJI, a CaMe, IIPU PEKUMI
akTuBaii 60 XB, MOBHICTIO 3HUIIY€EThes (hiTonaToreHHa Mikpodiopa (Aspergillus, Alternaria, Penicillium, Fusarium, Mucor). Ile
CBIAUUTD 11PO epeKTUBHICTD OUUCTKY TA 3HE3APAXKEHHS TeXHOJIONYHIX PO3uUnHiB. 11 BUKOPUCTAHHS € 3aII0PYKOI0 eKOJIOTIUHOI 6e3-
TIEKU COJIOJIOBOTO BUPOOHMUIITBA, a BCI fI0T0 eTaIy Bi/IIIOBIIA0Th BUMOTAM «3€JIEHUX» TEXHOJIOTII.
Kmouogi cioBa: BUPOOHUIITBO COJIOLY, T/IA3MOXIMIUHA aKTHBAIlisl, TEXHOJIOTIUHI PO3UMHU, €KOJIOTI3allist, CTIUuHI BOJH.
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HNOPIBHAHHS PANTIOAKTUBHOTO 3ABPY/THEHHSI BATHA BOJIOTHOT'O (LEDUM PALUSTREL.) ¥
PI3HI ITEPIO/IU 3 YACY ABAPII HA YAEC (c. 35-43)

B. II. Kpacuos, O. O. Opuos, O. B. Kykoscbkuii, M. b. Kopoyr, 1. B. /laBuznosa, B. B. Meabuuk, O. B. 360poBcbka

Jlocniskeno pagioakTuBHe 3a0pyaHeHus HaazeMuol (piromacu Garna 6osorHoro (Ledum palustre L.) y pisui nepioau micss
aapii Ha YAEC. Barxo 60J10THE HIMPOKO BUKOPUCTOBYEThCS B 0DIIliiiHill Ta HapoHiit MeautmHi. JlocaiukyBaHwii BI/ 3pOCcTae B
Mepe3BOIOKEHNX COCHOBUX (Pijle MillaHuX) Jiicax Ta Ha BiAKPUTUX 0JiroTpodHux i MezoTpoduux Gosorax. Beranosmieno, mo
3a TIepIITi YOTUPH POKM 3 MOYATKy crocTepeskend (1991 p.) smeHmenns Bemmanny mutoMoi aktusHocTi ¥7Cs y Hazsemmiii Bere-
TaTUBHIN (hitomaci 6arHa 6OJIOTHOTO, B 3aJe3KHOCTI Bijl ocTiiiHOT 11po6HOT mont (ITITIT), cknano 1,2—1,4 pasis. Yepes 10 pokis
aMentents 0yio B 1,6—1,7 pasis, uepes 16 pokis B 1,9-2,1 pasis, uepes 21 pixk B 2,7-3,1 pasis, a uepes 27 pokis B 3,1-6,5 pasis.
Tako:xx Ha Beix IIIIIT criocTepiraeTbest 3MeHINEHHS BeJIMYNHN KOedillieHTiB Tepexoy 3 pokamu. Tak, MiHiMa/ibHe 3MEHIIEHHS 3a
nepiox 1991-2018 pp. Bigmiuene na IIIIII 11 i cranosuts y 1,2 pasu ta I1II1T 13 — 1,4 pasu. MakcuMasbHe 3MEHIICHHS BeJTUYNHI
koediuientis nepexomy Oyso ma ITIIII 16 — 2,7 pasis, na ITIIIT 15 — 3,0 pasu ta ma IIIIII 18 — 2,0 pasu. Beranosaeno, mo 6arso
60JI0THE BiIHOCUTBCS 0 IPYHM POC/INH, AKi XapaKTepusyloThcs BucokuM Bmictom '*7Cs y Hagsemuiii Beretatusmiii itomaci.
[Iporsarom nepiony cnoctepeskens (1991-2018 pp.) panuit BMicT 3HaYHO MEPEBUIILYE OMYCTUMI PiBHI BMICTY pajlioHYKJIiTy B poc-
JIMHHI# JIKapCehbKill CUPOBUHI, 1[0 BUKOPUCTOBYETHCS JIJIi BUTOTOBJIEHHS Jikapchkux 3aco6is. Ha TITITT 3 MakcuMabHUMU BeJIv-
YHHAMM IIiTBHOCTI paiioakTuBHOTO 3a6pyanents rpyuty (400,5+50,73 kBx-m2) y 1991 p. name nepesumenns caraso 158,4 pasis,
y 2018 p. (166,9£23,56 kbx-M?) — 33,7 pasis. 3a 27 POKiB CIIOCTEpPEKEHD BiZIMIiUAETHCA 3MEHIICHHA MIiTBHOCTI PaZioakTHBHOTO
3a0pyAHEeHHS TPYHTY B 2,1—2,7 pasiB, 1[0 NOACHIOEThCS PO3NALOM PAIiOHYKIILY, IOTO BEPTUKATIBHOIO MIrpalieio y IpyHTi Ta 10
KOMITOHEHTIB JTICOBUX €KOCHCTEM.

Kouosi ciioBa: niutoma aktusHicth 37Cs, pajioakTuBHE 3a0pPyIHEHHSsT, Mirpailist paJioHyKJIi/IiB, (hiTomMaca, JicoBi eKocucTeMu.
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IMITAIIITHE TOCJIIXKEHHSA MEMBPAHHOI ®UIBTPAIIIT 31 3BMIHOIO KIJIBKOCTI ®LJIBTPIB B
BOJIOTHUX BOJIAX (c. 43-50)

Rachmat Subagyo, Hajar Isworo

[IBujKe 3pocTanst HaceJaeHHs 30ibliye moTpedy B MUTHIN BoAi. Y GOJIOTHCTIN MiciieBocTi moTpeba B IUTHIN BO/ He Moxe OyTH
3a/10BOJIEHa GE3MOCEPEIHBO, OCKIJIBKI BOHA BCE IIe MICTHTH OPraHiyHi CIOMYKH, SIKi POOJISTH BOLY HENPUAATHOO /ISt CIIOKUBAHHSL.
Bosiorna Bosa MicTUTh po3uMHEHi OpraHiuHi CIOJIYKH, Yepe3 1110 BOJA CTAE KOPUYHEBOIO i MAa€ KUCJOTHUIL XapakTep, TOMY Iepes
BXKMBaHHSIM BOHA moTpeGye crieriaabHoi 00poOKu. [[Jisi BUKOPHCTAHHST HACEJEHHSIM OOJIOTHOI BOAM B SIKOCTI MUTHOI, HEOOXIJIHO
3HaiiTH IPOCTHii i gemeBuii crnoci6 06pobku. OnHUM 3 piliteHb, HeoOXiAHUX MpH 00POOIT GOJTOTHOT BOAU € BUKOPUCTAHHS (DiIBTPY-
I040r0 MPUCTPOI0. METOI0 IAHOTO I0CI/IKEHHsT GyJI0 BUSHAYNTH BILIMB PEKUMIB MOTOKY, IIBUAKOCTI i THCKY Ha mporec hisrpail
31 3MiHaMK TUITY MeMOpaHu 1 (hiBTpyrUoro nmpuctporo. Jlane 10CaiDKeHHsT IPOBOAMIOCS METOIOM IMITAIITHOTO MOJIETIOBAHHS 3
pukopucranusiv ANSYS 14.5. TIpotiec MoJIeTIOBaHHSI TOYMHAETHCS 3 TIPOEKTYBAHHST (DI/IBTPYIOYOro HPHCTPOIO HACTYITHUX THIIB: 3
nBoMa GiTsTpaMu, 3 TpboMa (issrpamu i 3 yotupma dinsrpamu. [loTiM BUKOHYBaIOCsS MOJIE/IOBAHHS IIIJIIXOM BBEICHHS 3HAUCHHS
BJIACTUBOCTEN GOJIOTHOT BOAM B HOPMATHBHE PiBHSTHHSI.

PesyibraTt 10CIIKEHHS TOKa3yIOTh, 1[0 B3a€MO/Iis ABOX MeMOpaH 3 pisHuMu orBopaMu B ¢insrpax tuity 2 i 3 3abesnedye
Xopoliry mBuAKicTs diasrpaiii. OxHak y Ginbrpax THIY 4 HACTIHHO PEKOMEH/YEThCS BAKOPUCTOBYBATH aHAIOr YHY MeMGpaHy. Ha
mBH/AKICT (inbrpanii BiuimBae HasiBHicth obsacti obeprents nomepedroro notoky (OIIIT), npu Bukopucrani pisHux ¢iasrpy-
104rX MeMOpaH IPU HU3bKOMY THCKY 1€ He Ma€ 3HaueHHs1. OJHaK y BUIAJKAX CUCTEM, 110 TIPAIIOIOTH 111/t BUCOKMM THCcKOM, OTITT
Ma€ TEHJEHII0 3HUKYBATH MBUAKICTh (inbrpartii, e Bindysaetbest Tomy, mo OTIIT ynoBiibHIOE IMBUIAKICTH MOTOKY B MpoIec
dimprparii.

Kmouosi ciioBa: Gostorucra MiciesicTb, 60/0THA Boaa, TUII MeMOpanu, dinbrpauiiinuii npucrpiii, ANSYS 14.5.
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BUABJIEHHS 3SAKOHOMIPHOCTEN 130/1I0BAJIBHOI 3JATHOCTI HHTHOYTBOPIOBAYA /IS
JIOKAJII3AIIII T'OPIOYNX PIAUH (c. 51-57)

10. B. ITanko, 1. JI. PoroBebkwii, JI. JI. Titoa, T. O. Bimbko, O. 0. Ianko, O. II. Bongapenko, C. M. Masypuyk

CTBOpEHHsT €KOJIOTTUHO GE3MeYHNX 3aXIHCHIX MaTePiasiB [JIsl TOPIOYNX PifNH J03BOJUTH BIINBATH HA MPOIECH TEPMOCTIHKOCTI
i (isuKo-XiMiuHi BIACTUBOCTI 3aXUCHOIO IOKPUTTS IIPOTSALOM IIEBHOrO yacy [0 yCyHeHHs Haji3BUyaiinoi curyauii. Tomy BuHUKae
HEeOOXIZHICTD JIOCTI/IZKEHHST YMOB YTBOPEHHsI Gap’epy st TEIJIONPOBIZAHOCTI i BCTAHOBJIEHHST MeXaHi3My TaJbMyBaHHsI Tepe/adi
Teria 0 TOPIoYol PIZIMHU MHOYTBOPIOBaYeM. Y 3B’M3KY 3 IIUM PO3p00JIeHa MaTeMaTHYHA MO/IEJIb IIPOIECY 3MIHKM KOHIIEHTpaIlii TiHO-
YTBOPIOBaua PN 3aCTOCYBAHHI B SIKOCTI MOKPUTTA. 3a eKCIIEPUMEHTAILHUMHE JJAHUMHI BCTAHOBJICHO, IO IIPOlleC PYHHYBAaHHS HIapy
MHOYTBOPIOBAaYa MPOXOJMB TPoTAToM 618 ¢, KoM HAacTynmuiIa KPUTHYHA TOBIIWHA IMapy MiHOYTBOPIOBAdYa i eJeKTPONPOBIAHICTH
cTaJia BiICyTHA. 3a BUBEJCHUMU 3aJIC)KHOCTSIMU PO3PAXOBAHO 3HAUCHHS KOHIEHTPALI] 3a KOl HacTa€ KPUTUYHE 3HAYCHHS TOBIIUHI
mapy MHOYTBOPIOBAYA, 110 MPHBOANT 0 3aifiMaHHs TOPIOYO] PIANHN, Ta CTAHOBHUTH GM3bKO 25 %. JloBeneHo, 1o MPoIiec TaTbMy-
BaHHsI TeMIIepaTypH IOJIATac B PO3KJIAJAHHI MIHOYTBOpIOBAva IIijl €10 TeMIEepaTypy 3 MOTJIMHAHHSM TeIula i BUIJIEHHAM IiHH,
130/TIOBAaHHAM Ha MTOBEPXHi TOPIOYOi PIMHU Tella. 3aB/ASKU IIbOMY CTAJ0 MOKJIMBUM BU3HAYEHHS YMOB 3aXUCTY TOPIOYMX PiIUH,
MHOYTBOPIOBAYAMH TIISIXOM YTBOPEHHsI 6ap’epy Ui TEMIONPOBIAHOCTI. EKCIepuMeHTATbHIMI IOCTI/UKEHHAMM M ATBEPUKEHO, IO
i/ Ii€10 BUMapoByBaHHA BoAM i Audysil MiHOYTBOpIOBaYa y IIap rOPIOYOi pifAuHY, KPUTHYHHI po3Mip IIHOYTBOPIOBAYa AIHIIOB 10
MiHiMyMy nipotsrom 606 ¢ i TibKU TOZI TOpIoYa PifinHA cralaxHyia. TakKuM YWHOM, € Hi/ICTaBU CTBEP/IKYBATH PO MOXKJIUBICTD 3a-
CTOCYBAHH:I IIIHOYTBOPIOBAYIB /IS 3aXUCTY [IPOJIMBIB TOPIOYMX PIZIUH, 3[aTHUX YTBOPIOBATHU Ha IIOBEPXHi MaTepialy 3axucHuil map. A
TaKO’K BCTAHOBUTH METO/H OIIHKH i30JTI0BATTBHOI 3/[aTHOCTI MiHOYTBOPIOBaYa KU TaJIbMYy€ IIBU/IKICTh TPOHUKHEHHS TeMIepaTypu
Ta BUXO/LY [1apiB TOPIOYUX Pi/IMH.

Kiouosi ciioBa: 3axuchi 3acobu, BOTHECTIHKICTD, BTpaTa Mack, 00po0JIeH sl TOBEPXHi, i30J110BaHHs ropiovoi piaunu, 1udysis.



