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Forest ecosystems are complex areas in terms of rehabili-
tation of radioactively contaminated areas, so conducting an
up-to-date examination of these areas for radioactive contam-
ination is relevant. The paper considers the improvement of
methods of soil sampling for obtaining representative materi-
als in the estimation of vertical migration of '3’Cs in the soil
profile and the level of soil contamination with '37Cs. The den-
sity of radioactive soil contamination was studied by reducing
the number of selected samples from 30 to 3 in the layers of 10,
20, and 30 cm. The results show that when the number of soil
samples decreases, the average magnitudes of soil contamina-
tion with 137Cs are not significantly different within each ana-
lyzed layer. It was noted that at sampling in the 10-centimeter
layer, the studied indicator was 1.3—1.4 times lower than in the
layers of 20 and 30 c¢m, and there is no difference between the
latter. To obtain reliable levels of radioactive contamination
of the territory, it is necessary to perform 10-time repeated
sampling in the forest soil layer of 30 cm. At a decrease in the
number of soil samples from 10 to 3, the fluctuation of aver-
age values of the specific activity of '*’Cs in different layers
of soil profile is low. To obtain representative magnitudes of
137Cs content in each layer of the soil profile, it is necessary to
make various samplings. Thus, for 4-time repeated sampling,
is sufficient for all layers of forest litter, and 6-time repeated
sampling is enough for the humus-eluvial horizon. It is neces-
sary to perform 8-time repeated sampling for the eluvial and
illuvial horizon, and 10-time repeated sampling for illuvial
sand and parent rock. The obtained results make it possible
to carry out up-to-date examination of forests for radioactive
contamination based on the updated methodology and using
the obtained data on '37Cs migration in forest soils.

Keywords: '¥7Cs, density of radioactive soil contamina-
tion, forest ecosystems, soil sampling.
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The influence of the biocolmation of the geobarrier for
organic waste storage on the values of head drops has been
investigated. A mathematical model of filtration of organic
substances taking into consideration the biocolmation effect
was formed. The mathematical model contains the equation
of filtration under conditions of variable porosity. In addition,
the mathematical model includes the equation of transfer of
organic chemical substances in pore fluid and the equation
of dynamics in bacteria biomass in a porous medium based
on the Monod equation. The problem in the region with
a thin inclusion was solved by the method of finite elements.
The schematic algorithm of finding an approximate solution



of the boundary problem, including the scheme of discreti-
zation over time, is presented. Numerical experiments were
conducted with an analysis of their results. In particular, the
tables have been given of the values of heads and their drops
on inclusions when biocolmation is neglected and the values
of heads and their drops on inclusions while taking into ac-
count biocolmation at specific moments of time. The numeri-
cal experiments showed that the existence of microorganisms
in soil pores significantly influences the values of heads
at the top and at the bottom of a geobarrier. In particular,
relative changes in head drops, in comparison with the case
of disregarding the influence of microorganisms, can reach
54.8 % towards an increase. Such differences, in turn, lead
to a change in the estimation calculations of the propagation
of waste storage contamination into groundwater. They can
also cause negative changes in the stressed-strained state of
a soil array in the vicinity of a geobarrier as a type of a thin
inclusion and lead to the intensification of shear processes.
At the same time, due to the nonlinearity of influences and
complex interdependence among processes, it is not possible
to predict such values and their differences without compu-
ter simulation and mathematical modeling.

Keywords: biocolmation, organic waste, geobarrier, a fi-
nite element method, model of bacteria development.
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This paper reports a study on the application of aluminum
sulfate solution, modified by the magnetic field and electroco-
agulation, in the processes of drinking water preparation. The
modification of the coagulant solution makes it possible to in-
tensify water purification processes, to reduce reagent consump-
tion by 25-30 %. It has been found that a dose of the modified
aluminum sulfate solution of 28-30 mg/dm® improves the
efficiency of removal of suspended substances and coloration by
35-40 %. The dosage of the conventional reagent solution was
40 mg/dm? while reaching the same purification parameters.

Modifying a solution of aluminum sulfate with the mag-
netic field and electrocoagulation increases the hydraulic
size of the coagulated suspension. A change in the hydraulic
size in the suspension has been studied at different periods
of the year. In winter, when treating water with the modified
aluminum sulfate solution, there a decrease in the suspension
content whose hydraulic size is 0.1 mm/s and less, from 89 %
to 22 %. In this case, the content of suspended substances at
settling decreases from 8.5-12.5 mg/dm3 to 5.6-8.3 mg/dm?.
In spring, when using the modified coagulant solution, the
content of suspension whose size is 0.1 mm/s and less de-
creased from 55 % to 15 %. In summer, there is an increase
in the content of suspension whose size is 0.3—0.5 mm/, from
58 % (a conventional reagent solution) to 66 % (the modified
reagent solution). This indicates an intensification of the
coagulation of impurities and the clarification of water.

The experimental data testify to an increase in the effec-
tiveness of discoloration of natural low-turbid colored water
to 63.3-63.9 % for the modified reagent solution at 45.5 %
for a conventional reagent solution. A change in the bacte-
riological parameters has been determined: the effectiveness of
the decrease in a microbial number grows from 11.6—-18.7 % to
18.6-25.1 %. In terms of a coli-index, the efficiency of purifica-
tion grows from 16.6-23.1 % to 23.0-29.5 %.

Keywords: drinking water quality, modification of reagent
solution, coagulation, aluminum sulfate, hydraulic size, colo-
ration, suspended substances, water clarification, magnetic
field, anode-dissolved iron.
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A mathematical model of joint determining the risk to
human health and the identification of hazardous states of
the polluted urban atmosphere based on the measurement
of current concentrations of pollutants was developed. The
structure of the model includes two structural units. The
input data for structural units are the results of measur-
ing current concentrations of atmospheric pollutants at
a checkpoint. The current risk to human health is calculated
in the first unit, and recurrent states of atmosphere for early
detection of dangerous pollution levels are determined in the
second unit. A distinctive feature of the model is the use of
only measurements of current concentrations of pollutants
in the atmosphere at a control point. Meteorological or other
information is not used. That is why the developed model
is universal and can be used in any weather conditions and
peculiarities of the urban infrastructure. The operation ef-
ficiency of the proposed model was tested experimentally
using the example of measuring current concentrations of
formaldehyde, nitrogen dioxide, and ammonia in the atmo-
sphere of the typical urban infrastructure. It was established
that the developed model makes it possible to determine
the risk of immediate toxic effects and chronic intoxication
for humans, caused by atmospheric pollution. It was proved
experimentally that the proposed model makes it possible,
together with the identification of relevant risks to human
health, to detect hazardous states of the polluted atmosphere,
in which pollutants are usually accumulated. It was estab-
lished that determining the current probability of recurrent
conditions of the polluted atmosphere makes it possible with
various reliability degrees to detect the possible occurrence
of negative effects of atmospheric pollution on human health
6—12 hours beforehand.

Keywords: air pollution, current concentrations of pol-
lutants, risks to human health, recurrent states.
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Thermal destruction of fire-retardant intumescent
coating of the composition of ammonium polyphos-
phate (APP)/melamine (MA)/pentaerythrite (PE)/tita-
nium oxide (TiO,)/polymer, which can be applied for fire
protection of steel structures, was studied. The influence of
polymers of different nature — ethylene-vinyl acetate (EVA),
vinyl acetate versatate (VAVV), styrene acrylates, and vinyl
toluene acrylate on the processes of formation of a coke layer
and fire-retardant effectiveness of appropriate coatings was
determined.

Chemical transformations of polymers EVA and styrene
acrylate in the intumescent system of ARR/MA/PE/TiO,
in the temperature range of 200—800 °C were studied. It was
established that the processes of the thermal destruction of
vinyl acetate polymer are more harmonized with chemical
reactions of the components of the intumescent system than
similar processes for acrylate aromatic polymers.

Thermal-oxidation destruction of intumescent composi-
tions at the temperatures of 200—800 °C was explored. It was
shown that basic chemical processes with polymers of EVA
and VAVV begin after 300 °C and flow in the temperature
range of 350—600 °C. It was found that the noticeable degra-
dation of the carbon-phosphorus frame of intumescent com-
positions with styrene acrylate polymers begins at 450 °C,
which is almost by 150 °C below the temperature of degra-
dation of the compositions containing vinyl acetate binders.

The conducted fire tests demonstrate that intumescent
compositions with the use of acrylate aromatic polymers are
more effective at the low coating thickness in ensuring the
fire resistance boundary of 30 min. In order to ensure higher
values of fire resistance, it is necessary to use intumescent
coatings containing vinyl acetate co-polymers as the polymer
component.

The study of the impact of polymers of intumescent
coatings on the boundary of fire resistance of steel structures
has scientific and practical significance for the development
of differentiated fire protection means, oriented to the given
class of fire resistance. Fire-retardant intumescent compo-
sitions examined in this study can be used as the basis for
the formulations of materials for fire protection of building
structures under conditions of a standard fire.

Keywords: vinyl acetate, styrene acrylate, coefficient
of swelling, intumescent coating, fire resistance boundary,
standard fire.
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An analysis of fire-retardant materials for wooden
building structures is carried out and the need to develop
reliable methods for studying the process of ignition and
flame propagation on the surface of a building structure,
necessary for creating new types of fire-retardant materials,
is found. Therefore, it is necessary to determine the condi-
tions for forming a thermal conductivity barrier and find
a mechanism for inhibiting heat transfer to the material.
In this regard, a computational and analytical method for
determining thermal conductivity when using a fire-re-
tardant varnish as a coating is developed, which allows
assessing the coefficient of thermal conductivity under
high temperature action. According to experimental data
and theoretical dependences, the coefficient of thermal
conductivity of the fire-retardant coked foam layer of
0.36 W /(m-K) is calculated, which, accordingly, ensures the
heat resistance of wood.

As aresult of research, it is proved that the process of heat
insulation of a wooden structure consists in the formation of
soot-like products on the surface of natural combustible ma-
terial. This made it possible to determine the conditions for
fireproofing wood by forming a thermal conductivity barrier
during the decomposition of varnish into foamed coke. Ex-
perimental studies confirmed that a sample of fireproof wood
withstood the temperature effect of the heat flux for 900 s.
The maximum possible temperature penetration through the
coating is evaluated. It is found that under the temperature
effect on the sample, which significantly exceeds the ignition
temperature of wood, on the unheated surface of the sample,
this value did not exceed 180 °C. Thus, there is reason to
assert the possibility of directional regulation of wood fire
protection processes using fire-retardant coatings that can
form a protective layer on the material surface that inhibits
wood burnout.

Keywords: protective agents, weight loss, surface treat-
ment, wood burnout.
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SOIL SAMPLING WHEN EXAMINING FORESTS FOR RADIOACTIVE CONTAMINATION (p. 6-17)

V. Melnyk, T. Kurbet, Z. Shelest, I. Davydova

JlicoBi eKOCHCTEMH € CKIIQJIHUMU TIJTOMAMHU 00 peabiiTaitii pafioakTHBHO 3a0pyIHEHUX TEPUTOPIil, TOMY TIPOBEIEHHS CydacHUX 00-
CTeKeHb JIAHUX TUION HA PAIi0aKTUBHE 3a0pPY/IHEHHSI € aKTyaJbHUM. B CTaTTi PO3IIIsANAEThCs YAOCKOHAJIEHHS METO/IIB BiIOOPY 3pasKiB IPyH-
Ty I7IS OTPUMAHHS PeNpeseHTaTHBHIX MaTepiaiiB TpH OMiHIi BepTHKaabHOi Mirpatii '37Cs y rpynToBOMY TIpodisi Ta piBHiB 3a6pyaHeHHS
rpynty '%7Cs. Busuenns minbHOCTi pagioakTHBHOTO 3a6pyIHEHHS IPYHTY TPOBOAMIOCS IIIAXOM 3MEHIIEHH KiTbKOCTi Biibpanix 3pasKin
Bix 30-tu 10 3-x y mapax 10, 20 ta 30 cM. Pe3yubraty cBiadaTh, M0 IIPU 3MEHIIEHHI KiTbKOCTI BitGOPY 3pasKiB IPYHTY CepeiHi BEeJMInHU
piBHiB 3a6pyanentsa rpynty ¥7Cs cyTTeBo He BipisHAOTHCA B MeskaX KOKHOTO aHaJi30BaHoro mapy. Bixmiuero, mo mpu Bizbopi 3paskin
y 10 em mapi gocsipkysanuii nokasauk 0ys y 1,3—1,4 pasu menre, Hix y 20 ta 30 cM mapax, a Mizk OCTaHHIMU PI3HUIL HE CIOCTEPITacThCA.
JIist OTPUMAHHST IOCTOBIPHUX PIBHIB PaflioakTHBHOTO 3a0pyAHEeHHsT TepuTopii HeoOXiaHo 3xificHioBatn 10-kparauii Binbip 3paskis y 30 cm
miapi sicoBux rpynris. IIpu 3MeHIeH i KiJbKocTi BiAGopy 3paskis rpyHTy 3 10-Tr 10 3-X KOJIMBaHHSA cepeIHiX 3HaYeHb MUTOMOI aKTHBHOCTI
137Cs y pisHuX mapax rpyHTOBOTO MPOGiMio € HU3HKUM. /1711 OTPUMAHHS pPerpe3eHTaTuBHIX BesmunH BmicTy '37Cs B KOKHOMY mapi rpyH-
TOBOTO TPodisist HeoOXiaHo 3ailicHoBaTH pisHuil BiAGip. Tak, 1ist BCiX mapis JiCOBOI MACTUIKK AOCTATHIM € 4-X KPaTHUIL, a JIJIst 'yMyCOBO-
€JII0BIAJIbHOTO TOPU3OHTY — 6-TH KpaTHuii Bifbip. [[Jist enoBiabHOTO Ta LI0BIaIbHOMY FOPU3OHTY HEOOXIIHO 3/iIiICHIOBATH 8-MU KPATHUI,
a JUIsT LTI0BIasIbHOTO TICKY Ta MaTepuHChKoI mopoan — 10-Tu kpaTHuil Bigbip. OTprMaHi pe3ysIbraTi JA0Th MOKINBICTD TIPOBECTH CyJaCHe
oOCTeReHHs JTiciB Ha pajlioakTHBHE 3a0pyAHEHHs HA OCHOBI OHOBJIEHOT METOJIMKHM Ta 3 BUKOPUCTAHHSIM OTPUMAHUX JAHUX TIIO/I0 Mirpartii 137Cs
y JIiICOBUX I'PYHTaX.

Kmouosi cosa: '*’Cs, minbmicTs pagioakTHBHOTO 3a6pyAHEH s IPYHTY, TiCOBi eKOCHCTeMH, Bifbip 3pasKiB IPyHTY.
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BIOCOLMATION AND THE FINITE ELEMENT MODELING OF ITS INFLUENCE ON CHANGES IN THE HEAD
DROP IN A GEOBARRIER (p. 18-26)

0. Ulyanchuk-Martyniuk, O. Michuta, N. Ivanchuk

ABTOpaMu J0CJI/PKeHO BIUIMB 6io-KoJabMaraiii reobap’epa CXOBHIA OPraHiYHUX BIAXO/iB Ha 3HauYeHHs cTpubKiB Hamopis. Chop-
MOBAHO MaTeMaTHYHy MOjieb (iabrpallii opraniuHux pedoBuH 3 ypaxyBanusm edekry Gio-kosbMaraiii. MaremaTnuna MOJe b MiCTUTh
piBHAHHS (ibTpallii B yMOBaX 3MiHHO1 TOPUCTOCTi. Takok B MATEMAaTUYHY MOJIEJb BXO[UTD PiBHSAHHS ITePEHeCeHHsT OPTaHiYHUX XiMiYHUX
PEYOBHUH B MOPOBIl piAAMHI MOPUCTOTO CepeoBUINa Ta PiBHAHHS JUHAMIKN GiomMacu GakTepili B TOPUCTOMY CepeIOBUII Ha OCHOBI PIBHSIHHS
Mormo. Posp’si3amst 3aadi B 061aCTi 3 TOHKNM BKJIIOYEHHSIM 3/IIHCHEHO METOIOM CKiHUeHHHX eeMenTiB. HaBemeno cxeMaTnanmii airo-
PUTM BijIlIyKaHHs HAGIMKEHOTO PO3B’SI3KY KPailoBOi 3aj1aui, BKJIOYAIOYN CXeMy AUCKpeTH3allii B uaci. [[pOBeeHO YKMCIOBI €KCTIEPUMEHTH
Ta 3AifiCHeHO iX aHami3. 30KpeMa, MpeaCcTaBIeHo TabJuIli 3HAYeHHsT HATIOPIB Ta iX CTPUOKIB Ha BKJIOYEHHI TIPU HEXTYBaHHI 6i0-KOJbMa-
Talli€lo Ta 3HaYEHHsI HATIOPIB Ta X cTPUOKIB Ha BKJIIOYEHHI IIPU ypaxyBaHHi 6i0-KoJbMaTallil B KOHKPETHI MOMEHTH Yacy. Yncaosi excre-
PHUMEHTH TIOKa3aJIH, 110 HassBHICTh MiKPOOPraHi3MiB y Mopax IPYHTY 3HAYHO BILUIMBAE HA 3HAUYEHHS HAIOPIB 3BepPXy Ta 3HU3Y reobap’epa.
30KpeMa, BiIHOCHI 3MiHN B CTpUOKAX HAMOPIB, B TIOPIBHAHHI 13 BUMIAZIKOM HEXTYBAHHS BIIMBOM MiKPOOPTraHi3MiB, MOXKYTh csratu 54,8 %
B CTOPOHY 30isbinenHs. Taki BiAMIHHOCTI, B CBOIO 4epry, MPU3BOASATH [0 3MiH y MPOTHO3HUX PO3PaxXyHKaX MOMIUPEHHs 3a0pyAHEHD 3i
CXOBHII Bi/IXO/IiB ¥ TPYHTOBI BO/N. TakoK BOHM MOKYTh CIIPUYIMHUTH HETATUBHI 3MiHN HATIPY’KeHO-/1e(hOPMOBAHOTO CTAHY MACHUBY IPYHTY
B OKOJIi Teobap’epa, sIK THUITY TOHKOIO BKJIIOYEHHs, Ta MPU3BECTH J0 aKTUBi3allii 3cyBHUX mpomeciB. [Ipu 1boMy, B cuiry HeJiHiHHOCTI
BIUIMBIB Ta CKJIA/IHOI B3AEMO3AJIEKHOCTI TIPOIIECiB, CIIPOTHO3YBATH TaKi 3HAYEHHS Ta X BiAMIHHOCTI 6€3 KOMIT'I0TEPHOTO Ta MATEMATHYHOTO
MO/IeJIIOBaHHS HEMOXKJINBO.

KiiouoBi caoBa: 6io-kosibMaraitist, Opratiyni Bigxou, reobap’ep, METojl CKiHUEHHUX €JIEMEHTIB, MOJIE/Ib PO3BUTKY GakTepiii.
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APPLYING A MODIFIED ALUMINUM SULFATE SOLUTION IN THE PROCESSES OF DRINKING WATER
PREPARATION (p. 26-36)

S. Dushkin, T. Shevchenko

Hasezneno mocipkeHns M0/0 3aCTOCYBAHHS MOAM(DIKOBAHOTO MATHITHUM ITOJIEM i €JIeKTPOKOATYJISIIEI0 PO3UNHY cyabdary aTioMiHio
B IIpoIiecax Mi/[IroTOBKY MUTHOI Boau. Moaudikaitiss po34rHy KoaryJIsHTy J03BOJISE iHTeHCU(IKYyBaTH IIPOIECH OYHIIEHHS BOAN, CKOPOTHTH
BUTpaTy pearenty Ha 25-30 %. BcTanoBeno, 1Mo TpH 1031 MOAMGIKOBAHOTO PO3UNHY CymbdaTy amomidito 28—30 MT/AM® MiABUITYEThCS
eeKTHBHICTD BUANCHHS 3aBUCIMX PeYoBUH i 3abapsaeHocti Ha 35—40 %. Jlosa sBuyaiinoro posuuiy pearenty Gyma 40 mr/am® npu gocsr-
HEHHI TUX JKe IapaMeTPiB OUUIIEeHHS.

Mouikaltist poguniy cysabhaTy amioMiHio MATHITHUM TOJIEM 1 eJIeKTPOKOArYJISIIEIo 301IbIIY€E IiApaBIiaHy KPyIHiCTh KOATYIbOBAHOI
cycnensii. Jloc/ti/pKeHo 3MiHy TiApaBIiuyHOl KPYIMHOCTI cycnensii B pisHi nepioau poky. Y 3uMoBHii nepios mpu o6po0it Boau MoaudikoBaHIM
PO3UMHOM CyJIb(DaTy alOMIHII0 3MEHIIYETbCS BMICT cycneHsii 3 rizpasiiunoio kpynuictio 0,1 mm/c i menme 3 89 % no 22 %. llpu npomy
BMICT 3aBHCJIIX PEUOBHH IIPH BiicTOIOBANHI 3MeHuIyeThes 3 8,5—12,5 Mr/mm® 10 5,6-8,3 mr/mv®. Hasecni npu Bukopucranmi Moaudikosa-



HOTO PO3YMHY KOATyJSIHTY BMicT cycrensii 0,1 Mm/c i Menine 3meHmmBest 3 55 % 10 15 %. BuiTky 36ibIry€eTbest BMIiCT cycneHsii 3 po3mi-
pom 0,3-0,5 Mmm/c 3 58 % (3BHuaiinmii pogunn pearenty) 10 66 % (MoaudikoBanuii posunn pearenry). e cBiguuTh 11po inrencudiraio
KOATYJIATI] IOMIIIOK i TPOSICHEHHS BOII.

Jlocaiani gani cBiguath 1po 30iabiIeHHsa eeKTUBHOCTI 3HeGapBIAeHHS TPUPOAHIX MaJTOMyTHUX 3abapBiaeHux Bog 10 63,3-63,9 % s
MOI(IKOBAHOTO PO3UMHY peareHTy mpu 45,5 % Jist 3BBUYaiiHOrO PO3UNHY PEareHry.

BcraHoBIeHO 3MiHy 6aKTEPIOIOTIYHIX TIOKA3HUKIB: e(eKTHBHICTh 3HIKEHHST MiKpoGHOTO uricsa 3poctae 3 11,6-18,7 % no 18,6-25,1 %.
3a nokasnukom coli-index edexrusnicts ounnennsa spocrae 3 16,6-23,1 % 10 23,0-29,5 %.

KiiouoBi cioBa: sSiKicTh MUTHOT BOJIM, MOM(DIKAIlist PO3UMHY PearenTy, KoaryJsilis, cyabdhat aTioMiHiio, ripasiidHa KpyIHicTh, 3a6apB-
JIEHICTh, 3aBUC/I PEYOBHHH, [TPOSICHEHHST BOJIU, MArHITHE [0JI€, AHOTHO-PO3YNHEHE 3a71i30.
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MATHEMATICAL MODEL OF DETERMINING A RISK TO THE HUMAN HEALTH ALONG WITH THE
DETECTION OF HAZARDOUS STATES OF URBAN ATMOSPHERE POLLUTION BASED ON MEASURING
THE CURRENT CONCENTRATIONS OF POLLUTANTS (p. 37-44)

B. Pospelov, V. Andronov, E. Rybka, O. Krainiukov, N. Maksymenko, R. Meleshchenko, Yu. Bezuhla, I. Hrachova, R. Nesterenko,
A. Shumilova

P03p06JieHO MaTeMaTUuHy MOEJb CIIJIbHOTO BUSHAUCHHSI PUSUKY 37I0POB’IO JIIOJANHNU Ta BUSBJICHHS HeOE3MEUHUX CTaHiB 3a0pyHEHOT
aTMocdepu MicT Ha OCHOBI BUMIPIOBaHHsI IIOTOYHUX KOHIIEHTpaIiil 3a6pyarioBauis. CTPyKTypa MOJENI BKJIIOYAE JBA CTPYKTYPHUX OJIOKH.
Bxignumu ganuMu it CTPYKTYPHHX OJIOKIB € pe3yJibTaTi BUMIPIOBaHHA ITOTOYHUX KOHIEHTpamiii 3abpyaHioBadiB arMocdepu B MyHKTI
KOHTPOJIO. Y TIEpIIOMy CTPYKTYPHOMY OJI0TI 00UYMCIIOETHCS TOTOYHUH PU3UK 3I0POB’T0 JIIOANHY, a B IPYTOMY — BUBHAYAIOTHCS PEKYPEHTHI
cTanu arMocepr AUk PaHHbOTO BUSABJEHHs HeOe3nedHux piBHiB 3abpyaHents. BiaMinnoio ocobauBicTio MOgeI € BUKOPUCTAHHS TiJTbKU
BUMIPIOBaHb MOTOYHUX KOHIIEHTPaILiii 3a0pyIHIOBAYIB B aTMOCGHEPHOMY TOBITPI B MYHKTI KOHTPOJII0. MeTeoposoriuna abo inura indopmaris
He BUKOPHUCTOBYETHCsI. ToMy po3pobiieHa MOJIeNb € YHIBEPCATBHOIO 1 MOKe BUKOPUCTOBYBATHCS TIPH OY/Ib-SIKUX METEOPOJIOTIUHIX YMOBAX
i 0cobmMBOCTAX MicbKoi iHdpacTpykTypu. IIpoBesena ekcriepuMeHTaibHa nepeBipKa pare3aaTHOCTi 3alpOIOHOBAHOT MOZIE Ha IPUKJIa
BHMIPIOBAaHHS TIOTOYHNUX KOHIIEHTPAIiil (hopMasIbeTi Ly, [IOKCHIY a30Ty Ta aMiaky B aTMochepHOMY TIOBITPi THIIOBOI MiChKOI iH(GPaCTPyKTypH.
Beranosiieno, 1o po3pobiena Moje/ib J03BOJISE BUSHAYATH PUSUK HErallHUX TOKCUYHUX e(DeKTiB i XpOHIUHOT IHTOKCHKAIT TSt JIIOANHH, TIIO
HAaHOCATHCsE aTMOChepHUMU 3a0pyIHEHHAMU. EKCIIEPUMEHTATBHO MiATBEPKEHO, 10 3aIPOIIOHOBAHA MOJIEb JI03BOJISIE CIIBHO 3 BU3HA-
YeHHSIM Bi/[IOBITHNX PU3WKIB 37I0POB’I0 JIIOAMHH, BUSBJSTH HeOe3eyri crany 3a6pyaHeHoi atMochepH, B SKUX 3a3BHYAil HAKOIITIYIOTHCS
3abpyaHioBayi. BeraHoB/IeHO, 1110 BU3HAYEHHS MOTOYHOI HWMOBIPHOCTI PEKypEHTHUX CTaHiB 3a0pyaHeHoi atMochepu A03BOJSAE 3 PISHUM
CTyNeHeM 0CTOBIPHOCTI Ha 6—12 rognH paHilme BUSBIATH MOKJINBY MOSBY HETAaTMBHUX BIUIMBIB 3a0pyMHEHD aTMOCHEPHOTO TOBITPS Ha
3/I0POB’SI JTIOANHHL.

Kio4oBi cioBa: 3a6pyaHeHHs atMocdepH, MOTOUHI KOHIIEHTpaIlil 3a0py/IHIOBaYiB, PUBUKHU 3[M0POB’I0 JIOANHM, PEKYPEHTHI CTaHU.
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[locaizkena TepMOIECTPYKITisI BOTHE3AXMCHOTO 1HTYMECIIEHTHOTO TIOKPUTTS ckJaay nodidocdar amoniio (APP)/Mmenamin (MA)/nen-
taepurput (PE)/okcun tutany (TiO,)/mosimep, 1o Moxke GyTH 3aCTOCOBAHE [/l BOTHE3AXKCTY CTAJIEBUX KOHCTPYKILii. BusHaueHOo BILIMB
mosriMepiB pi3Hoi mpupoan — ertmienBiHimanerary (EVA), Binimanerarsepcaraty (VAVV), cTHpPOJ akpUJaTiB Ta BiHIATOTYOJAKPUIATY HA
rportect (hOpPMyBaHHSI KOKCOBOTO IIapy Ta BOTHE3aXMCHY e()eKTUBHICTD Bi/IIIOBI[HIX OKPUTTIB.

Metonamu IY-cnexrpockornii gocaipkeni Ximiuni neperBopenns nosiMepis EVA Ta ctuponakpuiaTiB B iHTyMeCIeHTHI cucTe-
mi APP/MA/PE/TiO; B intepBani Temmeparyp 200-800 °C. Bcranosieno, 1o mpoiecu TepMOJAECTPYKILii BiHIJIAIETATHOTO TOJiMeEPY
6iaIbIII TADMOHI30BaHI 3 XIMIYHUMU PEAKIIIMU KOMIIOHEHTIB IHTYMECIIEHTHOT CHCTEMHU, HisK aHAJIOTIUHI TIPOIIECH /TSt aKPUTATHUX apoMa-
TUYHUX TTOJTIMePiB.

[locijpkena TepMOOKUCIIOBAIbHA JECTPYKIlis iHTyMecHeHTHUX Kommoauiiii mpu temmeparypax 200-800 °C. Ilokasano, 1o
ocHoBHI Ximiuni mponecu 3 noximepamu EVA Tta VAVV nounnaorses micas 300 °C rta mepebiraiorh B iHTepBasi TeMIepaTyp
350—600 °C. BcranosiieHo, 10 MOMITHA Jerpajailisi ByrJenb-hochopHOro Kapkacy iHTYMECIEHTHUX KOMIIO3WINNA 3i CTHPOJAKpUJIAT-
HUMU 1oJiMepaMu mounHaeTbest pu 450 °C, mo maiixke na 150 °C Huskye TeMIepatypu JecTPyKIl KOMITO3UILIi, 1110 MIiCTSITh BiHijgameraT-
Hi 3B’A3yT0Yi.

IIpoBesieHi BOTHEBI JOCHI/IPKEHHS JIEMOHCTPYIOTD, 1110 IHTYMECIEHTHI KOMIIO3UIIii i3 3aCTOCYBAHHAM aKpUJIATHUX apOMATUYHUX 110-
JiMepiB € Gimbim eeKTUBHUMMU TIPU MaJTiil TOBIMMHI MOKPUTTS B 3abe3meuenHi Mexi Bornectiiikocti 30 xB. A s 3abesmneuenHs Giapin
BUCOKHUX 3HAY€Hb BOIHECTIKOCTI CJIi/l BUKOPUCTOBYBATH iHTYMECIEHTHI TIOKPUTTS, 1[0 MICTATH SIK TTOJIMEPHY CKJIQ[0BY CITiBIIOTiMepU
BiHisIaerary.

JlocaizkeH s BIVIMBY TTOTIMEPiB iHTYMECIIEHTHUX OKPUTTIB Ha MeKY BOTHECTIHKOCTI CTa/leBUX KOHCTPYKITH Ma€ HAyKOBe Ta MPaKTHI-
He 3HAYEHHH pU Po3po0bI AndepenIiiioBaHix 3aco6iB BOrHE3axXCTy, OPIEHTOBAHUX Ha 3a1aHuii KJac Boruecriiikocti. Boruesaxucni inry-
MECIIEHTH] KOMITO3HIL], PO3TJISTHYTI ¥ IIbOMY TOCJI/KEHHI, MOKYTh OyTH BUKOPUCTAHI SIK OCHOBH PEIENTYP MATePiasliB [T BOTHE3aXUCTY
OyiBeIbHUX KOHCTPYKIIH B yMOBAaX CTaHAaPTHOT MOKEKI.

KmouoBi cioBa: BiHijanerar, CTUPOJIAKPHJIAT, KOE(DIIEHT CIIyYeHHs, IHTYMECIeHTHE MOKPUTTS, Me)Ka BOTHECTIHKOCTi, CTaHIapT-
Ha ToKexKa.
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ITpoBesieHO aHaI3 BOTHE3aXUCHIX MAaTEPIaiB /st IePeB’ THUX Oy/IiBeJbHIX KOHCTPYKILHN I BCTAHOBJIEHO HEOOXIZHICTh PO3POOKY HaIili-
HUX METOJIIB JOCTIKEHHST MPOIeCy 3aiiMaHHs Ta PO3IMOBCIOMKEHHST MOJTyM'st TI0 MOBEPXHi OY/IiBEIbHOI KOHCTPYKILii, HEOOXIHUX ISl CTBO-
PEHHS HOBUX THUIIIB BOTHE3aXUCHUX MaTepiasiB. ToOMy BUHUKAE HEOOXIIHICTh BU3HAUEHHSI YMOB YTBOPEHHsT Gap’€py /Uisl TEIIONPOBIHOCTI
i BCTAaHOBJICHHSI MEXaHi3My TaJbMyBaHHsI Tiepejiadi Teria 10 Matepiany. Y 3B’s13Ky 3 UM po3po06JIeHO PO3PaxyHKOBO-aHATITHIHUN METO/
BU3HAYEHHS TEILIONPOBIZHOCTI, IIPU 3aCTOCYBAHHI BOIHE3aXMCHOTO JIAKY B SIKOCTI IIOKPUTTS, 110 J03BOJISIE OL[IHUTH KOoedillieHT TerIonpo-
BIJTHOCTI TIPM BHCOKOTEMIIEPATYpHill /il. 3a eKClIepUMEHTATbHUMI JaHUMH Ta TEOPETHUYHUME 3aJIEKHOCTSIMU PO3PAX0BaHO KoedillieHT
TEIJIONPOBIZAHOCTI BOMHE3aXUIIEHOTO TTapy MHOKOKCY, 110 cTanoBuTh 0,36 B1/(M-K), 110 BiAnoBiAHO 3a6e3medye Te0CTiiKiCTh AepeBUH.

¥ pesyuibrati J0CIiIKEHb JI0BE/IEHO, IO IIPOIEC TEIJIO i30JII0BAHHS JIepeB’sSTHOT KOHCTPYKILIT MOJISITAa€ B yTBOPEHHI CaxKoINoMiOHNX MIPOAYK-
TiB Ha MOBEPXHi NPUPOIHOTO TOPIOYOTO MaTepiany. 3aBASKH IIbOMY CTAT0 MOKIMBUM BU3HAYEHHS YMOB BOTHE3AXUCTY AECPEBUHM, MITAXOM
YTBOPEHHs1 Gap’epy JUIs TEIUIONPOBIAHOCTI IIPU PO3KJIAIAHHI JIAKY HA MHOKOKC. EKCIepUMEHTAIbHIMU JOCITIKEHHSIMU T ATBEPIKEHO, 1110
3Pa30K BOTHE3aXHIIEHOI JI€PEBUHI BUTPUMAB TeMIIepaTyPHUIT BIUIUB /iil TerstoBoro notoky mnpotsirom 900 c. [TpoBeseHo o1iiHKy MakcuMaibHO
MOJKJINBOTO TIPOHUKHEHHS TeMIlepaTypH Yepes TOBIILY TTOKpUTTS. BecTanosiieno, 1o mpu TeMiepartypHiii i Ha 3pa3ok, SKa 3HAYHO TTePEBUIILYE
TeMIepaTypy 3aiiMaHHs JIePeBUHNU, Ha HeOOIrPiBHIN MoBepXHIi 3paska e 3HaueHHs He nepesuinuio 180 °C. TakuM YMHOM, € TiICTaBU CTBEp-
JPKYBATH TIPO MOKJIMBICTD CIIPSIMOBAHOTO PETyJIIOBAHHS ITPOIIECiB BOTHE3AXNCTY A€PEBIHMN IMIJIIXOM 3aCTOCYBaHHS BOTHE3aXICHIX TTOKPUTTIB,
3/IaTHUX YyTBOPIOBATU HA IIOBEPXHi MaTepiasy 3aXUCHUIL 11ap, KNIl rajJbMye€ IIBUJIKICTh BUTOPAHHS JIEPEBUHU.

Ko4oBi cioBa: 3axucHi 3acobu, BTpata Macu, 00pOOIEHHS TIOBEPXHI, BATOPAHHST IEPEBUH.



