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The object of this study is granular adsorbents based on kaolinite
and zero-valent iron. The ceramic mass for their preparation contained
polyvinyl alcohol as a powder-forming additive. It was established
that its addition in quantities of 1.8—3.3 % practically does not change
the porosity of the granules but increases their strength. X-ray phase
and chemical analyzes confirmed the presence of a layer of zero-valent
iron on the surface of the granules. The structural and adsorption
characteristics of adsorption materials have been studied and the cal-
culations of the main parameters of their porous structure were carried
out. It is shown that when modifying granules with zero-valent iron,
there is a decrease in the specific surface area and micropores volume
for samples without a powder-forming additive by almost 2 times com-
pared to the original granules. Moreover, these values almost do not
change for samples obtained with the addition of polyvinyl alcohol.
It was found that the application of the reaction layer to the granules
leads to a significant increase in their adsorption capacity with respect
to heavy metal ions Cu(II), Cd(IT), Co(II), Zn(IT), and Cr(VI). It
has been shown that the resulting adsorbents can be used for waste-
water treatment containing a mixture of these toxicants. It was found
that the values of maximum adsorption on modified samples are
10-20 times higher than those for the original granules. A feature of
the obtained adsorbents is the ability to simultaneously remove metal
ions, both in the form of cations and anions. A significant increase in
the adsorption values of Cr(VI) anionic forms, which are difficult to
remove from water by natural ion exchangers, has been established.

It has been shown that granules based on kaolinite and zero-valent
iron are effective adsorbents for water purification from heavy metal
ions. The resulting materials can be used for wastewater treatment of
electroplating industries and hydrometallurgical industry.

Keywords: granular adsorbents, kaolinite, zero-valent iron, wa-
ter purification, heavy metal mixture.
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This paper has established the dependence of the effectiveness of
the reverse-osmotic low-pressure membranes Filmtec TW30-1812-50

on the initial concentrations of sulfate and sodium chloride in the
range of 20-1000 mg/dm? at the degrees of permeate selection of
1-90 % with the use of pressure of 3.6—10.0 atm. The dynamics of in-
creasing the content of sulfates and chlorides in concentrates with an
increase in the degree of permeate selection, selectivity, productivity,
and filtration coefficient of the membrane have been determined.
The conditions for calculating the membrane performance depend-
ing on the working pressure for sodium sulfate and sodium chloride
have been defined.

It is shown that the concentrations of sulfates and chlorides in
permeates depend on their initial concentration in solutions and in-
crease both with an increase in the initial concentration and with an
increase in the degree of permeate selection. The latter factor is quite
significant at the initial concentrations of chlorides and sulfates at a
concentration of 1000 mg/dm?®. The productivity of the membrane
increases with a decrease in the salt content in water and decreases as
the degree of permeate selection increases, which leads to an increase
in the concentration of salts in the premembrane space.

The selectivity of the membrane increases with increasing
concentration of sodium sulfate and sodium chloride solutions
in solutions, despite a certain increase in salt concentrations in
permeates. For solutions of NapSO4 and NaCl (20-1000 mg/dm?)
at their reverse-osmotic desalting on the membrane, the filtration
coefficients have constant values. For these initial concentrations,
the filtration coefficient for Nay,SOy is 3.4-3.8 dm?/(m?atm), and
for NaCl — 2.6-3.2 dm?®/(m*atm). The data reported here allow us
to conclude about the permissible level of mineralization, at which
it is advisable to use reverse-osmotic low-pressure membranes. It is
shown that an increase in the concentration of salts in concentrates
leads to an increase in osmotic and working pressures.

Keywords: water demineralization, reverse osmosis, low-pres-
sure membranes, permeate, concentrate.
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The object of this study is the process of impregnation of liquid

into the bulk material, in particular, into the soil. Determining the

impregnation parameters is a relevant task when assessing the con-

sequences of an emergency spill of a hazardous liquid. Infiltration of

liquid into the soil leads to pollution of water resources. However,

the greatest danger is the ignition of the spill of a combustible liquid.

Based on the Green-Ampt model, a mathematical description of

the impregnation of liquid into bulk material was built. It is a system

of two ordinary differential equations of the first order, one of which

describes the reduction of the thickness of the liquid layer on the

surface, and the other describes the dynamics of the impregnation of

liquid into depth. The solution to the system was derived in the form

of time dependence on the depth of impregnation.

An experimental study was conducted on the example of impreg-

nation of crude oil in the sand. To this end, sand was poured into a



vertical measuring glass cylinder. After that, the liquid was poured
and a video recording of the impregnation process was carried out.
By processing the video recording, the depth of impregnation and
the corresponding time were determined. The results of the study
show that the relationship between the thickness of the liquid layer
on the surface of the sand and the depth of impregnation is linear in
nature: the relative deviation of linear approximation from experi-
mental data does not exceed 3.5.

By expanding the logarithmic function contained in the solution to
the system of differential equations into the Taylor series, a polynomial
dependence of time on the depth of impregnation was established. To
determine the coefficients of the polynomial based on the experimental
data, the least squares method was used. In this case, the approximation
error after the first minute after spilling does not exceed 10 %.

The proposed method could be used to account for seepage in the
model of liquid spreading on the ground and the burning model of a
flammable liquid spill.

Keywords: liquid spill, impregnation parameters, Green-Ampt
model, porosity coefficient, bulk material.
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In order to increase efficiency and implement the principles of

resource saving during the elimination of emergency spills of dan-
gerous goods when transporting them by rail, proposals have been
offered to improve the method of localization and elimination of
emissions of hazardous substances using the «Universal Absorbent
Cloth» (<UAC»).

The specificity of localization of the emergency emission site and
the principles of elimination based on sorption technologies using
«UAC» are described.

To manufacture «UAC», special equipment (carbonizer) was
designed, which provides effective carbonization of raw materials
from plant waste at sufficiently low temperatures <500 °C. Using a
carbonizer, a universal sorbent was obtained, which is subsequently
used for the manufacture of «<UAC». The total carbonization time of
plant waste samples did not exceed 60 minutes. The universal absor-
bent obtained during the carbonization process was placed in a fabric
matrix to produce «UAC» absorbent cloth.

Standardized procedures for conducting experiments are de-
scribed. Studies of the adsorption characteristics of the proposed
«UAC» involving various model solutions (Gasoline A-95, 25 %
solution of ammonia water, and 15 % solution of hydrogen perox-
ide) confirm its versatility and efficiency; the degree of purification
reaches 92 %.

It is proposed to use certain types of railroad cars to transport
«UAC» as part of a freight train, which is supported by the corre-
sponding dynamic indicators. Recommendations for the regenera-
tion or disposal of spent «UAC» cloth are provided.

The proposals for improving the method of emergency emission
elimination using the «Universal Absorbent Cloth» («UAC») make
it possible to minimize the negative consequences of emergency spills
of liquid cargoes of different hazard classes and reduce the time spent
on elimination operations. These advantages ensure the competitive-
ness and profitability of the proposed technology.

Keywords: environmental technologies, hazardous cargoes,
localization of accidents, elimination of accidents, carbonization,
universal absorbent cloth.
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This paper considers and analyzes a relevant issue of treatment
of disturbed soils. The equipment to carry out various processes of
mining reclamation of waste heaps and quarries with a significant
reduction in the level of environmental risks through the operation
of an energy-saving small-sized apparatus has been designed. The use
of the developed soil reclamator is also adequate for pre-sowing and
other types of agrotechnical tillage, plant care in agricultural fields,
as well as in areas with a heterogeneous landscape. The functionality
of the unit is able to provide energy autonomy and automation of the
technological process. The low weight of the device makes it possible
to reduce the pressure on the soil, which minimizes the environ-
mentally hazardous formation of dust during the treatment of waste
heaps, the destruction of its structure, the machine degradation of
the fertile layer during the processing of all types of territories. The
device also reduces the risk of fertile soils slipping from the slopes of
mine dumps due to the fact that the soil reclamator is self-propelled
and functions without the need to involve a heavy tractor. The math-
ematical modeling of the operation of the proposed technical support
for the treatment of waste heap reclamation in comparison with the
opposed analog proves the ecological and economic efficiency of the
eco-adaptive soil reclamator. The average value of profit ratios, when
using the proposed soil reclamator, is 121.82 % higher than with the
involvement of opposed equipment. Indicators of the negative envi-
ronmental impact of the designed equipment are 100 % lower than
the environmental impact when operating the analog. The proposed
technical solution can be effectively applied both in schemes of sani-
tary cleaning of settlements, and in the process of modernization of
agricultural machinery.

Keywords: reclamation, machine degradation, tilled furrow,
ecological and economic efficiency, eco-adaptive soil reclamator,

mine waste.
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The issue related to using dry wood products for building
structures is to ensure their stability and durability during opera-
tion while it is necessary to take into consideration changes in their
properties and structure. Therefore, the object of this study was pine
wood struck by drying out. It is proved that in the process of drying,
wood porosity decreases, and, accordingly, the tensile strength, de-
pending on the degree of damage by the fungus. Specifically, with the
area of damage in the range of 30-50 %, the strength limit decreases
by more than 1.3 times, and if the fungus affects the area within
80+100 %, the wood becomes softer, more ductile while the strength
limit is reduced by 1.1 times. Based on the results of physicochemical

studies, discrepancies in the IR spectra were identified, indicating
structural changes in the constituent components of wood. There is
a decrease or absence of intensities of absorption bands of some func-
tional groups and the appearance or intensification of others. Wood
samples, in determining the highest calorific value, show a difference
in values, which is explained by structural changes in wood compo-
nents caused by biological processes. Thermogravimetric analysis
data indicate complete burnout of dry pine wood. However, for wood
with tree stands not weakened by drying, the coke residue burns
out at a higher temperature. Wood with blue pigmentation affected
by microorganisms has significant differences in the heating area of
400+700 °C. The nature of coke burnout allows us to make assump-
tions about the different qualitative and quantitative composition
of the coke residue, which is formed due to structural changes. The
practical significance is the fact that the results of determining the
properties and structure of dry wood make it possible to establish the
operating conditions for articles and building structures.

Keywords: pine wood, dry wood, tensile strength, change in
wood structure, damage by microorganisms.
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The object of this study is the dynamics of a characteristic sign
of an increment in the state of the gaseous medium in the premises
when a thermal source of fire appears. The subject of the study is
the type of an empirical cumulative function of the distribution of
dynamics of a characteristic sign of an increment in the state of the
gaseous medium in the absence and appearance of a thermal source
of fire in the premises. As a characteristic feature, the probability
of non-recurrence of the increments of the vector of states of the
gaseous medium was chosen. The results of the study make it pos-
sible to quickly identify thermal sources of fire under uncertain
conditions. The methodology for studying the empirical cumula-
tive function of the distribution of the dynamics of the probability
of non-recurrence of the increments of the vector of the state of the
gas medium has been substantiated. The technique includes the
implementation of seven consecutive procedures and makes it pos-
sible to explore the specified function for arbitrary time intervals.
The empirical cumulative distribution function for two fixed time
intervals of equal duration before and after the appearance of test
thermal sources of fire in the laboratory chamber was investigated.
It was established that the features of the empirical cumulative
functions of the distribution of the dynamics of the probability of
non-recurrence of the increments of the vector of the state of the
gas environment allow for early detection of fire. The main sign of
detection is a decrease in the fixed values of the empirical cumula-
tive distribution function. For test thermal sources, fixed values of
the empirical cumulative distribution function are in the range of
0.15-0.44. These probabilities are determined by the different igni-
tion rate of the test thermal sources. The research results indicate
the possibility of using the identified features of empirical cumula-
tive distribution functions of the dynamics of the probability of
non-recurrence of increments of the vector of the state of the gas
environment for the early detection of fires.

Keywords: gas environment, dynamics of increments of states,
thermal sources of fire, empirical cumulative distribution function.
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Panasonic NCR18650B (LiNiggCoqg.15Al0,0502) lithium-ion pow-
er cell (LIPC) and its performance after exposure to excess direct
current are considered in this paper. The basic fire hazard indicators
(element ignition temperature, flame temperature, element heating
time, etc.) were experimentally established and mathematically con-
firmed for the examined LIPC.

According to the results of experimental studies, the time of oc-
currence of an irreversible thermochemical reaction in a lithium-ion
power cell was determined depending on the different DC current
strengths. Additionally, the critical temperature of the onset of an
irreversible thermochemical reaction and the total combustion tem-
perature of the element have been established. The application of the
Joule-Lenz and Fourier laws allowed for a mathematical notation of
the dependence (influence) of DC strength over time and the heat-
ing of the element to a critical temperature.

The heating time of Panasonic NCR18650B LIPC
(LiNigsCoq.15Al0,0502) to a critical temperature of 100—150 °C un-
der the influence of excess current was experimentally established
and mathematically confirmed.

The determined critical indicators of the element (temperature,
time, etc.) make it possible to further devise a number of necessary
regulatory documents that will allow them to be certified, tested,
and, in general, to better understand the dangers that they may pose.
A mathematical model was built, which, taking into account the
geometrical parameters of the element, makes it possible to calculate
the onset of the critical temperature of such elements with excellent
geometric parameters without conducting experimental studies.

Keywords: fire hazard, lithium-ion power cell, excess current,
burning temperature.
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CHHTE3 TA XAPAKTEPUCTUKA TPAHY.JIbOBAHUX COPBEHTIB HA OCHOBI KAOJITHITY JIJI5I BUJIAJIEHHSI
Cu(II), Cd(II), Co(II), Zn(II) i Cr(VI) 13 BABPYTHEHUX BO/I (c. 6-13)

10. M. Xouaoapko, A. 1. Bouaapesa, B. ¥0. To6iako, B. M. Ilasienko, O. B. Meabunuyk, B. B. CiyxoBcbkuii

OG6'eKTOM HOCTIKEH s € TpaHyIboBaHi COPOEHTH Ha OCHOBI KaOJIHITY Ta HyJbBaJeHTHOTO 3ajiza. Kepamiuna Maca JUis X IPUTOTYBaHHS
MiCTHIIA TOMIBIHIIOBUH CIIUPT B SIKOCTI HOPOYTBOPIOIOYOl 06aBku. Beranosieno, 1mo i qogasBanns y Kigbroctsax 1,8-3,3 % mpakTuyno e 3mi-
HIOE MIOPUCTICTD IPAHYJI, Jie MiJBUIIYE iX MilHicTh. MeTomaMu peHTreH0(ha3oBoro Ta XiMivHOTro aHAJIi3iB MiATBEPKEHO HASBHICTD APy HYJIb-
BAJIEHTHOTO 3aJ1i3a Ha MOBEPXHi rpaHyJl. BUBYCHO CTPYKTYPHO-COPOIIiHI XapaKTepUCTHKY COPOIIHIX MaTepialiB Ta IPOBEICHO PO3PAXyHKH
OCHOBHMX MapaMeTpiB iX mopyBaToi cTpykTypu. [Tokasano, 1o mpu MoandiKyBaHHi rpaHyJl HYJIbBAJICHTHUM 3a/30M BiZI0YBAETHCSA 3MEHIITEHHS
NUTOMOI MOBEPXHi Ta 06’'eMy MIKPOTOp /751 3pasKiB Ge3 mopoyTBOPI0UOi 100aBKN Maiike y 2 pasu y MOPIBHSHHI 3 BUXIIHUMH TPAHyJIaMU.
[Ipryomy 11i BesTMUMHM TTPAKTIYHO He 3MiHIOIOTHCS /U1 3Pa3KiB, O/lepyKaHuX i3 JI0JaBaHHSM IMOJIBIHIIOBOTO cITPTY. Beranosieno, mo Hame-
CEHHs1 PEAKIIHOTO APy Ha IPAHYJIN TPUBOMTD /[0 3HAYHOTO IMi/IBUIIEHHS IX COPOIIIHOT 3/[aTHOCTI 110 BiIHOIIEHHIO /IO I0HIB BAKKUX METAJIIB
Cu(IT), Cd(II), Co(I1), Zn(II) i Cr(VT). ITokazano, 1110 ogepskani copOeHTH MOKYTh OYTH BUKOPUCTAHI JIJIs OYMIIEHHST CTIYHUX BOJI, 110 MICTSTh
CYMIIII [[MX TOKCHKAHTIB. BCTAHOBJIEHO, 110 BEIMYMHN MaKCUMaJbHOI copOiil Ha Moandikosanux 3paskax y 10—20 pasis nepeBuILyOTh Taki
JUIS BUXiIHUX Tparyst. OcoOMMBICTIO OTPUMAHUX COPOEHTIB € 3/aTHICTh OJIHOYACHO BUAAIATH I0HKM METaJIiB, SIK Y (hopMi KaTioHiB, Tak i aHioHiB.
BcraHoBIeHO cyTTEBE TiABUIIECHHS BeimuuH copOiil anionrnx ¢popm Cr(VI), siki BAKKO BUIATSIOTHCS 13 BOJ PUPOJHUME I0HOOOMIHHUKAMU.
[Tokaszamo, 1110 TPAHyJII Ha OCHOBI KAOJIHITY Ta HYJIbBATIEHTHOTO 3aJTi3a € eheKTHBHUMNI COPOEHTAMU JIJIsT OUMIIIEHHST BOJ Bifl i0HIB BasKKIX MeTa-
aiiB. Ojiepskani Matepiay MOKHA 3aCTOCOBYBATH JIJIsI OUMIIEHHS CTIYHUX BOJL TA/IbBAHIYHNX BUPOOHUIITE Ta rigpoMeTasypriiiHoi ramysi.

KiouoBi cioBa: rpamy iboBati COpOEHTH, KAOJIHIT, HYIbBAJICHTHE 3aJ1i30, OYMINEHHS BOJ, CYMilll BAKKHX METAJIB.
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BU3HAYEHHA 3ANEKHOCTI EOEKTUBHOCTI 3BOPOTHbBO-OCMOTUYHIX MEMBPAH HU3bKOTI'O TUCKY
BIJI PIBHA MIHEPAJII3AIIIL BOJU (c. 14-23)

M. [I. Tomens, A. K. Bakynenko, I. M. Makapenko, T. O. Illaourii

BeTaHOBIEHO 3a/1eKHICTh eeKTUBHOCTI 3BOPOTHBO-OCMOTHYHIX MeMOpaH Hu3bkoro tucky Filmtec TW30-1812-50 Bix nmouaTkoBmx
KOHIEHTpalliit cy/ibdaTy Ta xjopuay Hatpiio B aianasoni 20—1000 mr/am® npu crynensx sinbopy nepmiaty 1-90 % i3 3acTocyBanms THCKY
3,6-10,0 arm. Busnaueno aAnHamiky 1miABUIIEHHS BMICTY CYJIb(hATIB Ta XJIOPU/IIB Y KOHIIEHTPATAX IPH 301/IbIIEHH] CTYTIEHIO BiOOPY mepmiary,
CEJIEKTUBHICTD, MPOAYKTUBHICTb Ta Koedimient (iasrpysanis MemMOparnu. BusHauyeno yMOBH PO3paxyHKY MPOAYKTHBHOCTI MeMOpaHu B
3JIEXKHOCTI Bijl POOOYOTO THCKY JUIsI CyJIb(haTy HATPilo Ta XJIOPH/ILY HATPIIO.

[Toxkasaro, 1o KoHIenTparti cyapGatiB Ta XJIOPHUIIB y MepMiaTi 3aekaTh BiJ[ iX MOYaTKOBOI KOHIIEHTPAIIii y PO3UMHaxX i 3pOCTAIOTH SIK TP
301/IbIIIEHH] TOYATKOBOI KOHIIEHTpAILi1, TaK i Py 301/IbIIEHH] CTYIIeHT O Binbopy mepmiary. OcTaHHil (HaKToOp € J0CUTh 3HAYHUM [PH TOYATKOBIX
KOHIIEHTPAIIiSIX XJIOPHUIB Ta cyTbdartis Ha pisHi komrmenrparii 1000 mr/mv?. [IpoxyKTHBHICTL MeMOpaHu 3pocTae TIPH 3HIDKEHHI BMICTy coeii y
BOJI 1 BHIIKYETHCS 110 Mipi 3DOCTAHHS CTYIIEHIO BiZIOOPY MepMiaTy, 0 MPU3BOUTH /10 Ti/IBUIIIEHHS] KOHIIEHTPAILT coJiell y nepeMeMOpaHHoOMy
npoctopi. CesleKTHBHICTE MeMOPaHU 3pOCTAE TIPU THABUIIEHHI KOHIIEHTPaIlii pO3YMHiB CysIbhary HaTpilo Ta XJIOPHY HATPIIO y PO3YMHAX, He
JIBJISTYUCD Ha MIeBHE 3POCTaHHs KOHI[eHTpalliii coneit y mepmiarax. /{st posunnis Nap,SOy4 ta NaCl (20—1000 mr/av®) npu 3B0poTHBO-0CMOTHY-
HOMY iX 3HecoJieHHI Ha MeMOpari KoedillieHTH (BhiIbTpyBaHHsI MAOTh TOCTIiHI 3HaYeHHs. JIJis1 BKasaHUX BUXIHUX KOHIEHTPAIiil KoedirienT
dinsrpysanng 1 NasSOy cranosuts 3,4-3,8 am®/(M%-arm), a 1y NaCl — 2,6-3,2 av®/(m%-atm). I3 0TpUMAHKMX JAHUX MOKHA 3POOMTU BUCHOH
BOK TIPO JIOIYCTUMUIT PiBeHb MiHEpaJIi3allii, TPy sIKOMY JIOTIiJIbHE BUKOPUCTAHHS 3BOPOTHHO-OCMOTHYHIX MeMOpaH HU3BKOTO THCKY. [TokazaHo,
1[0, MiIBUIEHHS] KOHIIEHTPAIIIi COJIEll Y KOHIIEHTPATaX 3YMOBJIIOE I IBUIIIEHHS OCMOTHYHOTO Ta POOOYOTO THCKIB.

Kimo4oBi cioBa: neMinepaizaitist BOAM, 3BOPOTHII 0CMOC, MEMOPaHI HU3BKOTO THCKY, TIEpMiat, KOHIIEHTpPAT.
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OBIPYHTYBAHHS EKCIIEPUMEHTAJIBHOTO METO1Y BU3HAUYEHHSI TIAPAMETPIB TIPOCOYEHHS PIJIUHU
B CUIIYUYHUIT MATEPIAJI (c. 24-29)

B. B. Ouiiinuk, 10. O. A6pamos, O. €. Bacmanos, I. M. XmMupos

OG6’eKTOM JIOCTIIKEHHS € MPOIIEC TIPOCOYCHHS PIIMHU B CUIyYMii MaTepias, 30KpeMa, B IPYHT. BU3HAUECHHS MapaMeTpiB MPOCOYCHHS
€ aKTyaJbHOIO MPOOJIEMOIO0, TIPU OLIHIN HACIAKIB aBapiiiHOTO po3inBy HebesnedHol pignau. THdIIBTpaltis piAMHT B IPYHT TPU3BOAKTH /IO
3a0py/IHCHHST BOJHUX PecypciB. Asie HaltblibIny HeGe3neKy sBIsI€ 3aiiMaHHs PO3JIUBY TOPIOYOI PiZIUHN.

Ha ocnosi mozesi Ipir-AmnT moGy10BaHO MaTeMaTUYHIIA OIKC TIPOCOYEHHST PIIMHI B CUITYYUil MaTepias. BoHO siBiisie coboio cuctemy
i3 1BOX 3BMYAHUX [u(epeHIlialbHIX PIBHSHD MEpIIOro IOPS/IKY, O/IHE 3 SKUX OINCYE 3MEHIICHHS TOBIMHU 1Iapy Pi/IMHU Ha IIOBEpPXHi, a
iHIITe — AMHAMIKY [TPOCOYEHHSI PiMHK B rOuHy. PO3B’SI30K cCHCTEMU OTPUMAHO Y BUIJISIZI 3a/IeKHOCTI Yacy Bijl TAIHOMHU MTPOCOYEHHS.

ExcriepumenTaibie AOCHTIPKEHHS TPOBOMIOCS HA MPUKJIA/L TPocoYeHHs cupoi HabTu B 1icoK. /711 1[bOro y BepTUKAILHUI MipHUI
CKJISTHUTT IIMJTIH/P HAcUTTaBest 1micok. TTicist boro Ha/mMBasacst pijinta i npoBoauiacs Bigeodikcaris mporecy npocodentst. [Iasixom 06po6ku
Bijleo3ancy BU3Hayaiacst TIMOUHA IPOCOYEHHS 1 BIANOBIAHUI yac. Pe3ysbraTit TOCTiUKEHHST TOKA3YOTh, 0 3aJeKHICTh Mi’K TOBIIMHO



mapy piAMHM Ha MOBEPXHi TCKy i MIMOMHO MPOCOYEHHsI Ma€ JIHIWHUN Xapaktep: BIZHOCHE BIAXWJIEHHs JHIHHOI anmpokcuMariii Bix
€KCIIePUMEHTAIBHIX JAHUX He MepPeBUILye 3,5.

[sxom possunenHst B psij Teisiopa sorapudmivnoi hyHKI, 1110 MiCTUTbCS B PO3B’sI3KY cucTeMU AudepeHIiaibHIX PiBHSAHbD, OTPUMAHO
TOJIHOMIaJIbHY 3aJIEeKHICTh 4Yacy Bim rmbumn mpocodentst. [[uisi BusHadeHHs KOeilEHTIB MOMHOMA 32 €KCIEPHUMEHTATBHIME JAHIMU
BUKOPUCTAHO METO/l HANMEHIINX KBAAPaTiB. [Ipu 1bOMY MOXUOKA ATPOKCUMAITIT BKE TIiCJIs1 EPIIOl XBUIMHHE MiC/Ist PO3JIKBY He repesuiye 10 %.

3armpornonoBaHuii MeTO MOKe OYTH BUKOPHCTAHMUIT JIsI BPAXyBAHMHs TIPOCOYEHIS B MO PO3TIKAHHS PIANHN Ha TPYHTI Ta MOIEJi
TOPIHHA PO3JIUBY TOPIOYO]L PIIUHIL.

Kmou4oBi cioBa: po3imB pifiniu, napaMeTpH MPOCovYeH s, Moesb [pin-AMNOT, KoedillieHT MOPUCTOCTI, CUITY4Hii MaTepiaJl.
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YIOCKOHAJEHHS METOJIY JIIKBIJIAIIf PO3JIUBIB HEBE3NEYHNX PEYOBHH IIIJISIXOM BUKOPUCTAHHS
«YHIBEPCAJIbHOTO COPBIIIITHOTO IMOJIOTHA» (c. 30-37)

I0. B. 3exenbko, M. B. Kainmé6er

3 Merow miaBuineHHs eEeKTMBHOCTI Ta BIPOBAIKEHHS NPHUHIUIIB PecypcocOepeskeHHsT Tij vac JiKBizamii aBapiiiHMX pO3IUBIB
HeGe3IeyHnX BaHTAKIB TIPU TlePeBE3eHH] X 3aMi3HUYHUM TPAHCIOPTOM, 3aMPOIMOHOBAHO IMPOMO3MILI IMOA0 YIOCKOHAJIEHHS METOMLY
JoKasTizanii Ta JiKkBiganii emiciii HeGE3MEUHNX PEUOBUH 3 BUKOPUCTAHHAM « YHIBEpPCAIbHOTO COPOLiiHOTO mosoTHa» («USS»).

Ormmcano crienudiky JoKamisariii Micist aBapiitHoi emicii Ta IpUHITAIN JIKBigallil Ha OCHOBI COPOIIHIX TeXHOIOTIH 3 BUKOpucTarHaM «USS».

Il BurotossierHst «USS» Gyio po3pobJieHo crieltianbHe yeratkyBatHs (KapOoHizaTop), o 3abesneuye eheKTHBHY KapOOHI3aIi0 CUPOBUHI
i3 POCIMHHUX BIXOAIB TIPU J0CTaTHHO HU3bKUX Temmeparypax <500 °C. 3a mornoMoroio kapOoHizaTopa OTPUMAHO YHIBEPCATBHUN COPOEHT, 1110
Ha/laJli BUKOPUCTOBYEThCs [1Uist BUroToBsIeHHs «USS». 3aranbruii yac kapOoHizallil 3paskiB POCAMHHUX BIIXOIB He nepeBuinyBas 60 XBUJIUH.
Otpumanwii B iporteci kapOoHizaitii yHiBepcaIbHUiT COPOEHT PO3MIIIY BN Y TKAHWHHINA MATPUIL /7l BATOTOBJIEHHsT copOIiiiHuX mosorer «USS».

Omnncano CTaHAApPTH30BaHI METOAUKY MPOBEIEHHs €KCIepUMeHTIB. JlocaikeH st aAcopOIiiHUX XapaKTePUCTUK 3alPONOHOBAHOTO
«USS» 3a pisnnmu moeabaiMu posuntnamu (bensnn A-95, 25 % posunt amiaynoi Boan ta 15 % po3unH nepekucy BOJHIO), TiATBEP/KYIOTh
iforo yHiBepcaJbHiCTh Ta e(heKTUBHICTD, CTYIIHb OUUIeHHS csirae 92 %.

3arponoHOBaHO BUKOPHUCTAHHS OKPEMHUX THIIIB BaroHiB st mepeBedents «USS» y ckiani BaHTa)KHOTO MOTATY, IO MiAKPITIIOETHCST
BIANOBIAHUMY AMHAMIYHUMU MOKaszHKuKaMm. Hazano pexomenaliii oo peredepaiiii abo yruisarii BignparboBanoro moortHa «USS».

Pospobiieni nponosuitii mMog0 yAOCKOHAIEHHST METOLy JIKBiaiii aBapiiinoi ewmicii 3 BUKOpHCTaHHAM <«YHIBEpCAILHOTO COPOIiHHOTO
nosiotHa» («USS») 103BOMISIOTH MiHIMI3yBaTH HEraTUBHI HACII/IKM aBapiliHIX PO3JIMBIB PIAKUX BAaHTAKIB PISHUX KJIAciB HEOE3NEKH Ta 3MEHIIUTH
BHUTPATH Yacy Ha JIKBiTAIiiTHI 3ax0/111. 3a3HadeH] rmepeBart 3a0e3MedyoTh KOHKYPEHTOCIIPOMOKHICTD Ta PEHTa0eIbHICTD 3AIIPOIIOHOBAHOI TEXHOJIOT]I.

KiiouoBi cioBa: ekosioriui TexHosiorii, HeGesieuni BanTaxi, Jokaaisailis apapiii, JikBigaiis asapiii, kapOoHizarisi, yHiBepcaabhe copo-
1[ilfHe TTOJIOTHO.
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VIOCKOHAJIEHHS TEXHOJIOTTI PEKYJIbTUBAII KAP'€PIB TA TEPUKOHIB (c. 38-50)

4. 10. Baiikanos, I. M. [Ixkurupeii, B. I. Benmior, O. A. IIpockypsin, K. C. Bepesenxo, C. B. Boiiuenko, A. I. Kpioukos, M. I. Ceprienko,
O. B. Mauinin, O. I. Kyrusienko

PosruistHyTa i poanasiizoBana cydyacta mpobiieMa 00poGIeHHs TOPYIIeHNnX IPYHTIB Po3poliieHo 06 1aiHaHHsL, 1[0 A€ MOKJIMBOCTI 311 HICHEHHS
PI3HUX TIPOTIECIB TiPHUYOTEXHIYHOI PEKYJIBTUBAIli TEPUKOHIB Ta Kap'epiB i3 3HAYHUM 3HIDKEHHSM PIiBHS €KOJOTIYHNX PU3WKIB, MIISTXOM
€KCILTyaTallii eHeprooiaHOro MaJIOrabapuTHOTO, anapary. BUKOPHCTaHHs PO3POOJIEHOTO PEKYIETUBATOPA TAKOK aIeKBATHO J1JIs1 TIEPE/IIOCIBHOT Ta
IHINMMX TUITIB arpoOTEeXHIYHOI 0OPOGKI IPYHTIB, IOTVISAY 32 POCIIHAMI Ha CLIBCHKOTOCTIOIAPCHKIUX TIOJISIX, & TAKOJK, Ha TEPUTOPISX 3 HEOAHOPITHIM
nanmadrom. DYHKITOHAIBHICTD arperaty 31aTHa 3a0e3IeYnTH eHEPreTHYHY aBTOHOMHICTh Ta aBTOMATH3AIII0 TEXHOJIOTTYHOTO mpotecy. Masa
Bara TIPHUCTPOIO JIO3BOJISIE MIHIMI3YBaTH THCK HA TPYHT, IO MAKCHMAIBHO CKOPOUYE EKOJIOTYHO Hebe3ledne yTBOPEHHS TMIUIY TIpH 00polii
TEPUKOHIB, pyHHYBaiHs HOro CTPYKTYPH, MAIIMHHY AErPaJaliiio POAI0YOro mapy npu o6polii yeix Tumis tepuropiil. Takoxk mpucTpiit ckopodye
PUSHK CIOB3AHHS POIOYNX TPYHTIB 31 CXIUIB IIAXTHIX BiZBAJIB 3aB/IIKK TOMY, 10 PEKYJIBTHBATOP CAMOXITHUI 1 HyHKIOHY€E Ge3 HeoOXiTHOCTI
3aJIyYeHHs] BAKKOTO TPAKTOPHOTO Tsiraya. [IpoBejieHe MaTeMaTiHe MOJETIOBAHHS EKCIUIYaTyBaHHsI TIPONIOHOBAHOTO TEXHIYHOTO 3a0e3IeYeHHs
06pOOKN PEKyJIBTUBAITIT TEPUKOHIB Y TIOPIBHSAHHI 13 MPOTHCTABJIEHNM aHAJIOTOM, IOBOIUTH €KOJIOTO-€KOHOMIUHY e(heKTHBHICTh €KOaIaTUBHOTO
pekyJsTuBaropa. CepeliHe 3HaueHHsT KoedillieHTiB TPUOYTKY, TIPH BIUKOPHCTAHHSIM 3alPOIIOHOBAHOTO PeKyJIsTHBartopa, Ha 121,82 % Buie Hix
i3 3aJTy4EeHHAM MPOTUCTABIEHOTO O0MHAHHSA. [[OKa3HUKM HETaTMBHOTO €KOJIOTIYHOTO BIUIMBY Po3po0aeHoro obmaxHanus Ha 100 % Huokumii 3a
BIUINB Ha IOBKLLISI IPY €KCILTyaTyBaHHi aHaora. 3alporioHOBAHe TEXHIYHE PillleHHst MOKe Oy TH eheKTUBHO 3aCTOCOBAHE SIK Y CXEMaX CaHiTapHOTrO
OUMIICHHS HACEJICHUX ITYHKTIB, TaK 1 B IIPOIleci MOIEPHI3allil CLIIbCbKOTOCIOIAPCHKOT TEXHIKIL.

KiiouoBi ci10Ba: pexyJ/IbTuBallis, MalinHHa Jerpajallis, pocaiiia 60po3Ha, eK0JI0ro-eKOHOMiuHa epeKTUBHICTD, eKOaIalITUBHUIN PEKYJIb-
THUBATOP, IIAXTHI BiIXO1N.
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BCTAHOBJIEHHS 3AKOHOMIPHOCTE 3ACTOCYBAHHSA CYXOCTIMHOI JIEPEBUHU COCHU (c. 51-59)

10. B. ITanko, H. B. Byiicokux, P. B. Jlixuposchkuii, Q. 0. TopGauora, O. 10. Ilanko, C. M. Masypuyk, A. B. Marsiituyk, M. B. Cyxanesu

TIpo6iiema 3acrocyBanHsi BUPOOIB 3 CyXOCTIHHOI JepeBMHU Jist OyIiBEJbHUX KOHCTPYKILi ToJsrac B 3abesnedeni ixX crifikocTi i
JIOBIOBIUHOCTI TIPK eKCILIyaTallii, ajie HeoOXiZHO BpaxyBary 3MiHy il BaacTuBocTeii ta cTpykrypu. Tomy 06'€kToM A0CIiiKeHb Oyia JepeBuHa




COCHH, 1110 BpaskeHa BCUXaHHAM. /l0BezieHO, 1110 B IIpolieci yCUXaHHs IePEeBUHY 3HIDKYETDC 1 IIOPUCTICTD, a BIITIIOBI/THO 1 Mexka MIITHOCTI 3aJIe5KHO
Bill CTYTIEHs ypakeHHsI TPHOOM. A came TIPH TUIOTIT TIOTTKOKEHHs B Mexkax 30—50 % Meska MiIlHOCTI 3HIDKY€EThes oHas 1,3 pasu, a mpu ypakeHHi
rpubom mwiomi B Meskax 80+100 % aepeBrHa cTae M SIKIIO0, GLIBII IIACTHYHOIO, TIPU [IbOMY MeKa MilHOCTI 3HIKy€eThest B 1,1 pasu. Ha ocHOBi
OJIepIKaHIX Pe3yJIbTaTiB (hi3MKO-XIMIYHUX JOCi/UKeHb BUsABIEeH] po3OixkHocTi B [Y-criekTpax, 10 BKasdyoTh Ha CTPYKTYPHI 3MiHU B CKJIaJI0BUX
KOMITOHEHTIB epeBru. CIIocTepiracThCs 3HUKEHHS ab0 BIJICYTHICTb iHTEHCHBHOCTEIl CMYT IOIJIMHAHHS OJHMX (DYHKIIOHAJIBHUX TPYI Ta
sIBIEHHST 200 inTencudikarist inmmx. 3pasku AepeBUHN MPH BU3HAYEHHI BUINOI TETUIOTH 3TOPSHIS MOKA3YIOTh PI3HUINO Y 3HAYEHHSIX, 110
HOSICHIOETCS CTPYKTYPHUMIE 3MIHAMU Y KOMIIOHEHTAX JIePEBUHN, BUKIUKAHUX Oi0JIOrTYHIMHE IpoiiecaMit. JlaHi TepMOTrPaBIMETPUYHOTO aHATIZY
BKa3yI0Th Ha TOBHE BUTOPSTHHS CYXOCTI{THOI IePEBUHI COCHI. AJI€ TSI IEPEBUHN 13 HeOCTA0MEHNX YCUXAHHSM J€PEBOCTAHIB, KOKCOBUIT 3AJTHIIOK
BUTOPSE [TPU BUILIi TeMIIepaTypi. YpaskeHa MiKpoopraHisMamu JiepeBrHa 3 CHHBOIO MrMEHTAIIIEI0 Ma€e CyTTEBI BIAMIHHOCTI B 06J1aCTi HArpiBaHHSA
400+700 °C. XapakTtep BUTOPSHHST KOKCOBOTO JO3BOJISIE 3pOOHTH TIPUITYIIEHHS OO PI3HOTO 3a SKICHUM i KiJIBKICHUM CKJIQZIoM KOKCOBOTO
SUINIIKY, KUl YTBOPIOETHCA 3aB/AKU CTPYKTYPHHM 3MiHaMm. [IpakTiyna IiHHICTD MoOJIATa€ y TOMY, IO OTPHMAaHi Pe3yJITaTH BH3HAUEHHS
BJTACTHBOCTEH Ta CTPYKTYPH CYXOCTI{THOI IePeBIHH, YMOKJIMBIIOIOTH BCTAHOBUTH YMOBH €KCILTyaTarfii BUPoOiB i Gy/iBebHIX KOHCTPYKITIL.
KmoyoBi ciioBa: iepeBrHa COCHM, CYXOCTiiIHA JilepeBrHa, MeKa MIITHOCT, 3MiHA CTPYKTYPH JePEBUHH, YPAXKEHHS MiKPOOpraHisMaMu.
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EMIIIPUYHA KYMYJISITUBHA ®YHKIIISI PO3IIO/LTY XAPAKTEPHOI O3HAKH TA30BOTO CEPE/IOBHIIIA
IIPU 3ATOPSIHHSX (c. 60-66)

B. B. Ilocnenos, B. A. Auaponos, €. O. Puoka, 0. C. Besyria, O. L. JIsmescoka, T. 0. Byrenko, E. A. [lapmodau, C. B. I'puniko,
1. I1. Kosuncska, I0. O. Beramos

OO6'€KTOM JIOCJIUKCHHST € IMHAMIKA XaPAKTEPHOI O3HAKM MPUPOLICHHS CTaHy ra30BOTO CEPEIOBUIIA B IIPUMIIICHHI TIPU MOSBI TEILIOBOIO
[pKepesia oskeski. [IpemveToM mocstiuken st € Bl eMIipiIIHoi KyMyJIITUBHOI (DYHKITT PO3MOiTy ANHAMIKN XapaKTepPHOI O3HAKH TIPUPOIIEHHST
CTaHy Ta30BOT0 CEPEIOBUIIA 3a BiJICYTHOCTI Ta TIOSBI TEIIOBOTO JUKEPeJia MOKeKi B IPUMIIIEHHI. Y SIKOCTI XapaKTepHOI 03HaKU 0OPAHO HMOBIPHICTH
HEepPeKYPeHTHOCTI MPUPOIeHb BEeKTOPY CTaHiB Ta30BOTO CepefoBHINA. Pe3ysbraTi HOCTIUKeHHs JI03BOJISIOTH ONEepPaTUBHO BUSABIATH TEIIOBI
JpKepesia ToKeKi y HeBU3HaueHUX ymoBaX. OOIPYHTOBAHO METOIUKY MOCJI/UKEHHs eMINPUYHOI KYyMYJISITUBHOI (DYHKIIi POSIOALTY AMHAMIKY
MMOBIPHOCTI HEPEeKyPEHTHOCTI MPUPOIIEHb BEKTOPA CTaHy Ta30BOTO cepesioBuiia. MeToanka BKIIOYa€ BUKOHAHHS CEMU TOC/IIIOBHUX TIPOIETYD
i JI03BOJISIE IOCTH/KYBATU 3a3Haueny (DYHKITIO /7T IOBIIbHUX iHTepBaiax vyacy. JlocmipkeHo eMIipuuHy KyMyJISATUBHY (DYHKITIO PO3IOILIY /IS
IBOX (hiKCOBAHNX IHTEPBAIIB Yacy PiBHOI TPHBATIOCTI /0 i TMCJIST OSIBY TECTOBHX TEIUIOBHUX [PKEPEJT TIOKeXKi y abopaTtopHiit kamepi. Beranosiero,
110 0COGIMBOCTI eMITIPUYHIX KYMYJIATHBHUX (DYHKITI{T PO3IOALTY AMHAMIKY fIMOBIPHOCTI HEPEKYPEHTHOCTI TIPUPOIIEHD BEKTOPA CTAHY Ta30BOT0O
CEPEIOBHINA JI03BOJIAIOTH 3/IiFICHIOBATH PAHHE BHSIBIICHHS TOXKesKi. [0JI0BHOIO 03HAKOIO BUSIBJICHHS € 3HIKEHHsT (DiKCOBAHNX 3HAUCHb €MITiPUYHOT
KyMyJSITUBHOI (DyHKITIT po3mozity. /[yt TeCTOBUX TeTIOBUX JiKepest (DikcoBaHi 3HAUEHHST eMITIPUYHOI KyMYJIATUBHOI (DYHKITT PO3MOALTY JIesKaTh
B miarmasoni 0,15-0,44. [lani iiMoBipHOCTI 0GYMOBITIOIOTHCS PI3HOIO MIBU/IKICTIO 3aiiMAaHHS TECTOBUX TEIUIOBUX JUKEPeJL. Pe3ysisrat 0ci/KeHb
CBIYATH PO MOKJIUBICTH BUKOPUCTAHHS BUSIBJICHUX OCOONMBOCTEH eMITIPUYHUX KyMYyJATUBHUX (DYHKIH PO3HOIITY AMHAMIKM HMOBIpHOCTI
HEPEeKYPEHTHOCTI HPUPOIIEHb BEKTOPA CTaHY TA30BOTO CEPE/IOBHUIIA /Il PAHHBOTO BHSIBJICHHS 3arOPSIHb.

KmouoBi ciioBa: razoBe cepeioBullle, IMHAMIKA TPUPOIIEHD CTAHIB, TETJIOBI JZKepeJia MOKesKi, eMITipIYHa KyMYyJIITHBHA (DYHKITiST PO3ITO/ILTY.
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EKCIIEPUMEHTAJIbHA OIIHKA BILIMBY HAZJIUIITKOBOI'O EJIEKTPUYHOI'O CTPYMY HA IIOKEKHY
HEBE3IEKY JITIA-IOHHOTO EJJEMEHTA YKUBJIEHHS (c. 67-75)

O. B. JIazapenxo, T. I'. Bepeskancokuii, B. I. Ilocnoaitak, O. 0. ITagen

Byno posrsiryto sitiii-ionnuii enement skusienns (JITEJK) Panasonic NCR18650B (LiNi0.8C00.15A10.0502) Ta iioro moBe/iiHKy BHa-
CJII0K /i1 HA HBOTO HAJUIMHIKOBOIO TOCTIiHOTO cTpyMy. EKcriepumenTaibHo Gy/I0 BCTAHOBJIEHO Ta MATEMATHYHO MiTBEP/ZKEHO OCHOBHI M0Ke-
JKOHEOE3IeuHi TOKA3HUKH (TEMIIEpaTypy TOPIHHS eJIEMEHTY, TeMIIepaTypy MoIyM’sl, 4ac HarpiBaHHs eJIeMeHTa, ToIo) npeactasaeHoro JITEXK.

3a pesysbrataMu eKcriepruMeHTaIbHIX A0CTIAKeHb OY/I0 BUSHAYEHO Yac HACTAaHHsT HE3BOPOTHOI TePMOXIMIYHOI peakIlii B JiTili-ioHHOMY
eJIEMEHTI JKUBJIEHHS 3aJI€KHO BiJl PI3HOI CHIM TTOCTIHHOTO cTpyMy. /0/1aTKOBO, BCTAHOBJIEHO KPUTUYHY TEMIIEPATYPY MOYATKy HE3BOPOTHOI
TEPMOXIMIUHOT peakIlii Ta 3arajibHy TeMIlepaTypy TOpiHHS ejieMeHTy. 3actocyBanHs 3akoHiB J[xkoyisi-Jlenna ta Myp’e pano smory spiiicHuTn
MaTeMaTHYHUHN OMUC 3aJIeKHOCTI (BIJIMBY ) CHUJIN TTIOCTIHHOTO CTPYMY B Uaci Ta HarpiBaHHS eJleMeHTa /10 KpUTHYHOI TeMIepaTypH.

ExcriepuMeHTaIbHO BCTAaHOBJIEHO Ta MaTeMaTHYHO HiATBepKero yac narpisy JITEJK Panasonic NCR18650B (LiNi0.8C00.15A10.0502)
1o kpurnasoi temmeparypu 100—150 °C 3a yMOBH BIUIMBY HaUIMIIIKOBOTO CTPYMY. BeTanosiieHo, 1o cepe/niii yac mouarky ropinms JITEX
npu 17, 30, 40 A cranosuts 103, 58, 43 cexyH 1 BianosijaHo.

BeranoBiieHHI KpUTHYHI TIOKa3HUKH €JIEMEHTY (TeMIIeparypa, 4ac, TOI0) JAl0Th MOKJIMBICTD B MOAAIBIIOMY 3/IHCHUTA PO3POOKY HU3-
KM HEeOOXIZIHMX PEryJIiolounuX JOKYMEHTIB, 110 HaIaiyTh 3MOTY 3/IiHCHIOBATH IX cepTuikalliio, anpobaliio Ta 3arajoM Kpaiie 3po3yMiTi
HeGe3neKu, IKi BOHU MOXKYTh npeactas/stn. OTprMaHa MaTeMaTH4yHa MOJIE/Ib, SIKa, BPAXOBYIOUM I€OMETPHYHI MApaMeTPH €JIEMEHTY, A€
MOJKJIMBICTD 3IHCHUTH PO3PaXyHOK HACTAHHS KPUTHYHOI TEMIIEPATYPH MOMIOHIX €TeMEHTIB 3 BiIMIHHIIMI T€OMETPHYHUMI TTapaMeTpaMu
6e3 MPOBE/ICHHSI EKCIIEPUMEHTATBHIX J0C/UKEHD.

KinouoBi cioBa: moskeskna Hebesmeka, JiTii-ioHHIH eJIeMeHT JKIUBJIEHHsI, HA/IUITKOBII CTPYM, TeMIIepaTypa TOPiHHSI.



