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The study deals with determining the effectiveness of
mechanical and physical and chemical methods for the
treatment of wastewater of potato chips enterprises. It was
established that the wastewater that is formed at different
stages of production differ in composition. Wastewater after
washing and peeling potatoes is contaminated mainly with
suspended soil substances of about 500 mg/l, which are not
settled, and also has soluble organic substances with a value
of COD of about 1,000 mg/I1.

It was found that the use of coagulation-flocculation
treatment makes it possible to get clear water suitable for
reuse for washing potatoes. Coagulant — aluminum sulfate
in the amount of 250 mg/1 turned out to be effective to de-
stroy the stability of the dispersed system. To intensify the
sedimentation of coagulated flakes of suspended particles,
non-ionogenic flocculant, which is recommended to be dosed

after the introduction of coagulant in the amount of 2.5 ml/I,
was selected. Analysis of clarified water indicates a decrease
in the concentration of suspended particles up to 26 mg/1
and a decrease in COD and BODs to values of 262 mg/1 and
176 mg/1, respectively.

The completed studies made it possible to propose a cir-
cuit of treatment of wastewater after washing potatoes,
which consists of pre-filtering, reagent treatment, water
clarification, and sediment dehydration. This circuit makes
it possible to intensively clean the water to the standards of
its discharge into the sewage network. However, additional
disinfection of water with oxidizers, for example, ozone, was
proposed for the reuse of clarified water to wash vegetables
at an enterprise itself.

The use of the proposed circuit of intensive water treat-
ment will allow increasing the environmental safety of the
production of potato chips by preventing environmental
contamination through reducing the volume of tap water
consumption.

Keywords: flocculation, coagulation, the greening of
production, wastewater, environmental safety, production
of potato chips, settling, centrifuging, suspended particles,
physicochemical methods of treatment.
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For purposeful control of the adsorption process, a com-
prehensive study of the properties of the original cells and
the effect of metal ions on them is necessary. In this regard,
the features of the adsorption of Cr(III) ions on the cell sur-
face of Spirulina platensis algae were studied. FTIR spectros-
copy revealed that the main functional groups responsible
for the binding of Cr(I1I) ions are carboxyl, hydroxyl, amino,
and phosphate groups on the surface of algae. The adsorption
data were processed using the Langmuir and Freundlich
models. It is shown that the maximum adsorption of Cr(IIT)
ions on the surface of algae cells is 31.25 mg/g. The Freun-
dlich constant 1/n is 0.65.

The study of the effect of the concentration of Cr(IIT)
ions on the Zeta-potential of algae cells revealed an abnor-
mal increase in the negative value of the { — potential at
10> mol /L, caused by the release of an additional amount of
anionic functional groups to the surface. A further increase
in the concentration of Cr(III) ions in the algae suspension
leads to a decrease in the £ — potential and recharge of the
surface at C>1072 mol/L. It was found that the adsorption of
Cr(I1I) ions also affects the morphology of the cell surface.
If before contact with Cr(III) ions, the surface of algae cells
is represented as a uniform green grid, after adsorption of
Cr(I1I) ions, the surface becomes green-brown, with swollen
spirals. The study of the effect of pH on the adsorption and
desorption processes shows an increase in the desorption of
Cr(I1I) ions from the surface of algae during acidification of
the medium. The adsorption reaches a maximum value in the
pH range of 6-7. In the region of optimal Cr(IIT)/biosorbent
ion ratios, the recovery rate of Cr(11I) reaches 98.5-99.3 %.

Keywords: algae, Spirulina platensis, Cr(III) ions, re-
moval degree, adsorption, Zeta-potential.
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This paper considers prospects for increasing the level
of environmental safety of industrial enterprises as a result
of the implementation of resource-saving technology of pro-
cessing galvanic sludge using the ferritization method. The
effectiveness of the use of electromagnetic pulse discharges
for resource-saving activation of the ferritization process
with the extraction of heavy metal ions from sludge (Fe, Ni,
Cu, Zn) has been confirmed. The influence of key parameters
of the process such as the pH value of the reaction mixture
and the initial concentrations of metals in the solution on the
quality of processing galvanic sludge by ferritization has been
experimentally investigated. It was determined that with an

increase in the pH value from 8.5 to 10.5 the residual concentra-
tions of metal ions decrease to the values of 0.1+0.25 mg/dm?®
regardless of the total initial concentrations. It has been es-
tablished that the technique of electromagnetic pulse activa-
tion ensures an adequate degree of extraction of metal ions of
99.9 %; it also has indisputable energy advantages compared
to the thermal method: energy costs are reduced by more
than 60 %. That indicates the suitability of purified water
for reuse in galvanic production in terms of the requirements
for the content of heavy metal ions in it. In addition, the
structural studies of ferritization sediment samples have
been carried out. The sediment is characterized by the maxi-
mum content of crystalline ferromagnetic phases of ferrite.
It was established that an increase in the pH of the initial
reaction mixture leads to an increase in the ferrite phase
in sedimentation: at pH=10.5, phases were detected, which
are characterized by a maximum ferrite content (exceed-
ing 76 %). The proposed resource-saving ferritization process
prevents environmental pollution, ensures efficient and ra-
tional utilization of raw materials and energy in the industry;
it also makes it possible to obtain commodity products from
industrial waste.

Keywords: ferritization, galvanic sludge, heavy metals,
ferrite sediment, electromagnetic pulse discharges.
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This experimental study has confirmed that during ther-
mal decomposition of polymeric waste samples at a tempera-
ture of 850 °C, without oxygen access, there is a 90 % drop in
the mass of this waste with the release of a large volume of
gaseous products. This feature should be taken into consid-
eration in the engineering calculations of reaction chambers,
reactors, and connecting gas pipelines. The analytical study
was carried out by a method of thermodynamic analysis using
the universal estimation system Astra (TERRA). It has been
shown that with an increase in reaction temperature there is
a change in the composition of the products of thermal de-
struction of polymeric waste by reducing the mole fraction of
CH; and increasing the proportion of Hy. The calorific value
was calculated according to Mendeleev’s empirical formula.
The experimental study (a pyrolysis-gas chromatography
method) has confirmed the calculation results regarding an
increase in the proportion of hydrogen in the gaseous pro-
ducts of destruction with an increase in process temperature.



As a result, due to the lower volumetric heat of hydro-
gen combustion, the total caloric content of the synthesis
gas obtained is significantly reduced. For the experiments,
a laboratory installation of low-temperature pyrolysis of
polymers with external supply of thermal energy was built,
and synthesis gas was used as an energy carrier.

At the experimental-industrial installation, by a low-tem-
perature pyrolysis method, the synthesis gas of a stable
composition with a lower heat of combustion of 24.8 kJ/m?3
was obtained. The reliability of the results of the proposed es-
timation method to the results of instrumental measurements
has been shown.

Promising areas of further studies have been determined,
including the optimization of processes of thermal destruction
of chlorine-containing polymer waste; the effective use of
hydrogen from the composition of the synthesis gas obtained.

Keywords: solid household waste, destruction, pyrolysis,
synthesis gas, hydrocarbons, polymers.
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This paper reports a study into the influence of tem-
perature and gas consumption on the carbonization kine-
tics (saturation with carbon dioxide) of sodium carbonate-



bicarbonate solution. The study also examined the quality
and speed of crystal formation in this process. This research
is predetermined by the environmental problems faced by
modern enterprises that produce purified sodium bicarbo-
nate — an insufficient degree of carbonization and, as a result,
excessive air pollution with carbon dioxide, which did not
participate in the reaction during the process. This study ad-
dresses these particular issues. As a result of using specialized
laboratory equipment, it was found that an increase in the
absorbent temperature from 79 to 85 °C leads to a decrease
in the maximum degree of carbonization of the solution from
64 to 59 %. In contrast, the quality of the resulting sodium
bicarbonate crystals improves but only in the range from 79
to 82 °C. With a further increase in temperature, the quality
stabilizes. Tt is shown that the carbonization rate increases
with increasing specific consumption of the absorbent (car-
bon dioxide) and is characterized by a negative correlation
with the value of oversaturation of the absorbent in terms
of NaHCOs3. The quality of sodium bicarbonate crystals de-
creases with increasing gas velocity. Thus, it was reasonable
to assume that the established dependence of the kinetics of
carbonization of NapCO3 and NaHCOj3 solution on the gas
velocity in the apparatus is explained by the inhibition of
CO, absorption, which is caused by the diffusion resistance
of sodium bicarbonate crystallization. To improve the quality
of crystals and the productivity of carbonization by reducing
the supersaturation in terms of NaHCOys, it is recommended
to introduce a seed crystal in the zone of binding of crystals in
the carbonization columns.

Keywords: sodium bicarbonate, sodium bicarbonate pro-
duction, carbonization, carbon dioxide absorption, absorp-
tion kinetics.
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This paper reports an analysis of the flame retardants for
fabrics that has revealed the fact that the meagerness of data
to explain and describe the process of fire protection, specifi-
cally the neglect of elastic coatings, leads to that the structures
made from fabrics are ignited under the influence of a flame.
Devising reliable methods to study the fire protection condi-
tions for fabrics results in the design of new types of fireproof
materials. Therefore, there is a need to determine the condi-
tions for the formation of a barrier for water mass transport
and to establish a mechanism for slowing down water pene-
tration through the material. In this regard, an estimation-ex-
perimental method has been constructed for determining mass
transfer under the action of water when using a hydrophobic
coating, which makes it possible to assess water penetration.
Based on the experimental data and theoretical dependences,
the intensity of mass flow under the action of water has been
determined, which is 0.000177 kg/m?, which ensures fabric
resistance. The study results have proven that the process of
waterproofing the fabric involves inhibition of the mass trans-
fer process under the action of water by insulating the surface
of the fireproof fabric with a hydrophobic coating. It should
be noted that the presence of a hydrophobic coating leads to
blocking the fabric surface from moisture penetration. Such
a mechanism behind the effect of the hydrophobic coating is
likely the factor in adjusting the process through which the
integrity of an object is preserved. Thus, the sample of fire-
proof fabric coated with a water repellent demonstrated, after
exposure to water, that the amount of water absorbed did not
exceed 0.00012 kg, and, for a fabric without a water repellent,
was 0.01 kg. Thus, there is reason to assert the possibility of
targeted adjustment of the processes related to water pene-
tration of the fabric by using hydrophobic coatings that could
form a protective layer on the surface of the material, which
inhibits the rate of water penetration.

Keywords: protective equipment, canvas fabric, mass
transfer of water, water penetration, surface treatment of
fabric, hydrophobic coatings.
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This paper reports the rationale for the modification of
Brown’s zero-order model, which ensures increased accuracy
of the short-term fire forecast based on the use of the current

measure of recurrence in the increments of the state of the
air environment in the premises. A special feature of the
proposed model modification is that the a priori model of
the dynamics of the level of the time series of the measure of
the current recurrence of increments in the air environment
states determined by the dangerous factors of the fire has
been modified. In this case, it is proposed that the new a pri-
ori model should take into consideration additionally the va-
lue of the current increments of the level of the studied time
series. That makes it possible to negligibly reduce errors of
the short-term forecast of fire in the premises without signifi-
cantly complicating Brown'’s zero-order model while retain-
ing all its implementing advantages. The provided accuracy
of the forecast for one step in advance on the basis of a time
series of measures of the current recurrence of increments of
the state of the air environment, determined from the experi-
mental data during the ignition of alcohol and timber in
a laboratory chamber, has been investigated. The considered
quantitative indicators of forecast accuracy are the absolute
and average errors exponentially smoothed with a parameter
of 0.4. It has been established that for the proposed modifica-
tion the value of the average absolute error does not exceed
0.02 %. That means that an error of the short-term forecast
of a fire in the premises based on the proposed modification
is an order of magnitude less than that in the case of using
known Brown’s model at the smoothing parameter from
an unclustered set. The results from the ignition of alcohol
and timber in the laboratory chamber, in general, indicate
significant advantages of using the proposed modification of
Brown’s zero-order model for a short-term forecast of a fire
in the premises.

Keywords: fire forecast, Brown’s model modification,
ignition, current recurrence measure, state vector increment.
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Color and light are the main factors in the car manu-
facturing industry, with not much research, conducted on
this topic, related to employee physical comfort. The factor
affecting employee work comfort is the color factor and
lighting time in their workplace environment. Color is the
light, reflected by an object, then interpreted by the eye
based on the light that hits the object. The value of the color
wavelength in the spectrum of 380 nm to780 nm impacts
worker performance. Good lighting will affect whether or not
the room’s light conditions affect the illumination’s value.
A good working room condition will affect the physical com-
fort of employees. This research aims to measure and determine
the impact of color and lighting at specific color wavelengths
on the illumination value and the employee’s physical comfort.
It starts with studying the color, light, human comfort, then
examines the effect on the manufacturing industry employees’
performance in the wiring installation assembly industry. Col-
or and light settings are proven essential to get better human
comfort. Green color with a wavelength of 490 nm to 570 can
increase the highest illuminate average lux value of 12.43 %.
Yellow can increase the heart rate by 4.85 %, while green can
reduce Diastole by 2.95 % and Systole by 1.29 %. Pupillary
size changes L by 23.17 % and R by 21.43 %. The effect of green
color and lighting time can increase the value of illumination
and decrease heart rate, blood pressure, and pupil size so that
it impacts the physical comfort of employees.

Keyword: human comfort, manufacture assembly, work
station color, level light intensity.
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MIIBUIEHHA EKOJIOTTYHOT BE3MEKUA BUPOBHUIITBA YHIICIB IIIJIAXOM PO3POBKU METO/TY OUHIIIEHHS
TA PEHHUKJIIHTY CTIYHUX BO/ (c. 6-13)

0. C. Ierra, O. B. Illlecronanos, B. I. Iyraneus, O. B. Illy6pascoka, O. B. Pyakoscokuii, H. M. Ilapausik,
H. B. PasanoBa-XutpoBcbka, O. A. MakcHMeHKO

JlocijpkeHHsT TPUCBSYEHO BU3HAYEHHIO e(DeKTUBHOCTI MeXaHIYHUX 1 (hi3UKO-XIMIYHUX METO/iB OYMIIEHHS CTIYHUX BOJ Ii/TIPHEMCTBA
KapTOIUISTHUX 4irnciB. BeraHoBiero, o ¢Tiyni Boju, sIKi yTBOPIOIOTHCS Ha PI3HUX eTariaX BUPOOHKIITBA BiAPI3HAIOThCs 3a cKiagoM. Criuna
BOJI MICJIsI MUTTS Ta YUIEHHsT KapTOILIi 3a0py/IHEHA TIePEBAKHO 3aBUCIUMU IPYHTOBUMU pedoBuHamu 6m3bko 500 M/, siki He BifCTOI0-
I0THCSI, @ TAKOK Ma€ Po3ynHi opraniuni pewoumn 3i snavenisMm XCK 6iusbko 1000 mr/r.

BceranosiieHo, 1110 BUKOPUCTAHHS KOATYJISIIIHHO-QUIOKYJIALIITHOI O4MCTKH /I03BOJISIE OTPUMATH IIPO30PY BOJLY, IIPHJATHY /10 TOBTOPHOTO
BUKOPHUCTAHHA ii 1711 MUTTS KapTorii. EdDeKTHBHNM /17151 TOPYIIEHHS CTIMKOCTI MCTIEPCHOI CHCTEMH BUSBUCS KOATYJISTHT — CYJIb(hAT aIioMi-
Hito B kimbkocti 250 mr/ir. s inrencudikaliii ocizanisg ckoaryboBaHUX MIACTIBIIB 3aBUCINX YaCTOK MifiGpano HeioHOreHHuil (hIoKyIsHT,
SIKMI PEKOMEH/IOBAHO I03YBATH ITiCJIs BBEJIEHHST KOATYJISTHTY B KIJIBKOCTI 110 2,5 MJI/J1. BCTaHOBJIEHO 3a/1€5KHICTD 3MIHU IIBUIKOCTI OCA/[KEHHST
oKy Bit KiTbKOCTI (DIIOKYIAHTY. AHATI3 OCBITIEHOI BOIM CBiTYUTD PO 3HIZKEHHS KOHIIEHTPAITil 3aBUCJINX YACTOK 10 26 MT/JI Ta 3MEHTIeH-
s XCK ta BCK;5 no 3nauens 262 mr/a ta 176 mr/u BianosigHo.

Bukonani mociipkeHHs JO3BOJININ 3aIIPOTIOHYBATH CXEMY OUYHMINEHHS CTIYHOi BOAM MICJIS MUTTS KapTOILT, KA CKJIAAEThCS 3 TI0TIe-
PEHBOTO MPOII/KYBaHHsI, peareHTHOI 060POOKHU, OCBITIIEHHSI BOIM Ta 3HEBOIHEHHsT ocajry. LIst cxeMa [103BOJISIE IHTEHCUBHO OYKMCTUTH BOY /10
HOPM CKMJIaHHs y KaHaTizaniiiny Mepexy. OHaK U1t TOBTOPHOTO BUKOPUCTAHHS OCBITJIEHOI BOIM /7SI MUTTSI OBOYEM HA CAMOMY BUPOOHU-
IITBi 3aITPOTIOHOBAHO /[OZIATKOBE 3HE3apaKeHHs BOAN OKNCHIOBAYaMN, HATTPUKJIA/], 030HOM.

BukopucranHs 3aliporioHOBAHOI CXeMHU IHTEHCUBHOTO OUHUIIEHHST BO/M JI03BOJIUTD MiIBUIIUTH €KOJIOTTYHY Oe311eKy BUPOOHUIITBA YHIICIB
TIJISIXOM TOTIEPE/KEHHST 3a0pyAHEHHST TOBKIJUIS 3HIKEHHS 00CSTIB BUKOPUCTAHHST BOJOIIPOBIIHOI BOJIIL

Kimouesi cioBa: (Jokyisilis, KoaryJisiiisi, €KoJorisaiisi BADOOHUIITBA, CTIUYHI BOJM, €KOJIOruHA (Ge3leka, BUPOGHUIITBO KapTOILISTHUX
YMIICIB, BI/ICTOIOBAHHS, IIeHTPU(YTYBAHHS, 3aBUCTI YACTUHKH, (Di3UKO-XIMiYHI METON OYMIIIECHHS.
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AHAJII3 AJICOPBIIII IOHIB Cr(III) HA IIOBEPXHI BOJIOPOCTEI: HACJIIJIKH /171l BUJAJIEHHSI IOHIB BAJKKHX
METAJIIB 3 BOJIH (c. 14-23)

Zhadra Tattibayeva, Sagdat Tazhibayeva, Wojciech Kujawski, Bolatkhan Zayadan, Kuanyshbek Musabekov, Akbota Adilbekova

Jlist 1iJIecpsAIMOBAaHOTO YIIPABJIIHHS TIPOIIeCOM aacopOItii HeoOXi/He KOMIIEKCHe BUBYEHHST BJIACTUBOCTEH BUXIAHUX KJITHH 1 BILIH-
By Ha HUX iOHIB MeTasiB. Y 3B’s13Ky 3 1uM OyJu BuBuYeHi ocobmBocti ancopOuii ionis Cr(IIT) Ha nmoBepxHi kaitiH Bogopocteil Spirulina
platensis. Dyp’e-crieKTPOCKOIIis MOKazasa, 10 OCHOBHUMH (DYHKIOHATbHUME TPYIaMK, BiANOBigasbHuMy 3a 38's3yBanus ionis Cr(IID),
€ KapOOKCUJIbHI, TIAPOKCUIIbHI, amMiHo- i docdarhi rpynu Ha oBepxHi Bogopocreii. [aui npo agcopbitito 06pobiieHi 3 BUKOPUCTAHHAM MOJIe-
sieit Jlenrmiopa i @peiinrixa. [Tokazano, mo Makcumaabha ajgcop6iist ionis Cr (I11) na nosepxui kiriTuH BogtopocTeit ctanoButh 31,25 mr/T.
[Tocriitna Mpeitaanixa 1/n cknamae 0,65.

Busuenns BBy konienrpanii ionis Cr(I11) Ha eleKTpOKiHeTHUHNUIT TOTEHIIAM KJIITHH BOIOPOCTEll BUSABUIO aHOMAIbHE 301/IbIICHHS
Bim'emmoro smavenms {-mortenmiaxy mpu 1070 Mob/7I, BUKIMKaHe BUBIIBHEHHSAM Ha TOBEPXHIO AOAATKOBOI KiTbKOCTi amiOMHHUX (yHK-
mionanpaux rpyi. [oganbite 36iabiienns kouenrpaiii ionis Cr(III) y cycrensii BogopocTeil PU3BOAUTDL A0 3HUKEHHS (-MOTeHIamy
i mepesapsky mosepxwi mpi C>102 Momn/ . Byno Bussieno, mmo anpcopbis ionis Cr(I11) Takoxk BIIHBAE Ha MOPGOIOTII0 TOBEPXHi KITITHH.
Sxmo no korrakry 3 ionamu Cr(11T) moBepxHst KJIITHH BOZOPOCTEN sABJIsie cOO0I0 OAHOPIAHY 3eJieHy CiTKy, To micist agcopoii ionis Cr(111)
MOBEPXHSI CTAE 3eJIEHO-KOPUUYHEBOIO, 3 HAOPAKAMMU Cliipansivu. Busduenns By pH Ha niporecu agcop6itii i gecopOiii mokasye 36ibIineH-
Hst recop6ii ionis Cr(11T) 3 moBepxHi BoAOpOCTEil IpK MiAKUCACHHT cepeoBuIa. AcopOIList 10csarac MAKCUMAIbHOTO 3HAYEHHS B /liallasoHi
pH 6-7. B o6zacti ontumanbhux crissigsomuiens iounis Cr(I11)/6iocopbenty cryminb susyderts Cr(I1IT) nocsirae 98,5-99,3 %.

Kimouosi caosa: Bojgopocri, Spirulina platensis; ionn Cr(I11), cryminb Bugasienst; ancopOilist; eJeKTpOKIHETHYHUIN MOTEHTiaI.
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BU3HAYEHHS BILIUBY pH PEAKIIITHOT CYMIIIIT HA TPOIEC ®EPUTUSAIIIT 3 ETEKTPOMATHITHOIO
IMITYJIbCHOIO AKTUBAIIEIO HA IIEPEPOBKY I'AJIbBAHIYHMX HIJIAMIB (c. 24-30)

I. M. Koueros, /1. M. Camuenko, T. B. Apratenko

PO3IJIAHYTO TIEPCIIEKTUBI TABUINEHHS PIBHSA €KOJIOTTYHOI Ge3MeKn MPOMKUCIOBUX IATNPUEMCTB B pe3yJibrari peasisallii pecypcosbepi-
raruoi TEXHOJIOTII MepepoOKY TaIbBaHIYHNX MIIaMIB 3 BUKOPUCTAHHAM MeToay (epurusaii. ITiaTBepkeHO eDEKTUBHICTD 3aCTOCYBAHHS
€JIEKTPOMArHITHUX IMIYJIbCHUX PO3PSI/IiB IJIsI TIPOBEAEHHST PECyPCOOTAIHOI aKTUBAIT] TTpotiecy (hepuTH3allii i3 BUTyIeHHSIM 3 NIJIaMiB i0HiB
Bakkux merasiB (Fe, Ni, Cu, Zn). ExcriepuMeHTaIbHO A0CIIiIZKEHO BILIMB KJIIOUOBUX [TAPAMETPiB mpoiiecy — Beanunnu pH peaxiiiitnoi cymirii
Ta BUXIZHUX KOHIEHTPAIli{l METaIB B PO3UNHI Ha SKICTh EePepoOKN TaTbBaHIYHIX IUTaMiB dhepuTnsanico. BusHaueHo, mo mpu 36imbirenHi
Besmuran pH Bix 8,5 o 10,5 3a/uikoBi KOHIlEHTpAIlii i0HIB MeTasiB 3HIKY€EThCsE 10 3HaueHb 0,1+0,25 Mr//:LM3 He3aJIesKHO BiJl CyMapHUX



BUXIZIHUX KOHIIeHTpalliil. BerarosieHo, 1o ¢rnoci6 eekTpoMariiTHoT iMITy IbeHOT akTHBallii 3abe3nedye HalesKHUH CTYIHD BUTYYeHHsT I0HIB
Metasis — 99,9 %, a Takok Ma€ He3arepeyHi eHepreTHyHi IepeBaru B IOPIBHSIHHI 3 TEPMIYHUM METOJIOM: €HEePro3aTpaT 3HUKYIOThCST OiTbII
Hizk #Ha 60 %. e cBiAUUTD MPO MPUAATHICTH OYMIIEHOI BOM VISl IOBTOPHOTO BUKOPHCTAHHS Ha TalbBaHIYHOMY BHPOOHUIITBI 3 OTJISILY Ha
BHMMOTHY /IO BMICTY B Hiil i0HIB Ba)KKMX MeTasiB. Takok, BHKOHAHO CTPYKTYPHI JOC/I/UKeHHs 3pa3KiB ocazis depurusanii. Ocaan xapakre-
PHU3YIOThCS MaKCHMaJbHIM BMiCTOM KpHcTamidnnx depoMarnitnux ¢as cdeputis. Beranosmieno, mo migsumiennsa sesnunnn pH suxigmoi
peaxIiiHoi cyMminn npusBoAnTb 10 30iabiierHs heputHoi dasu B ocagax: npu pH=10,5 BusBieni dhasu, sSKki XxapaKTepU3YIOThCsI MAKCUMAaJlb-
HUM BMicToM (bepuTis (oHaa 76 %). 3anpononosanuii pecypcosbepirarounii poriec heputnsarnii 3anobdirae 3a6pyaHEHHIO HABKOJHUITHBOTO
cepernoBuia, 3abesneuye eheKTUBHE i palioHaibHe BUKOPHCTAHHS CHPOBUHU Ta €HEPTil B MPOMICIOBOCTI, & TaKOK I03BOJISIE OTPUMATH
TOBApHi IPOJYKTHU 3 BiZIXO/iB BUPOOHUIITBA.
KoouoBi cioBa: epurnsaitisi, rabBaHiuHi IIJTAMH, BaXKKi MeTasH, (hepuTHi 0caau, eeKTPOMArHITHI IMITYJIBCHI PO3PSIIHL.
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TEPMIYHA JECTPYKUIIA ITIOJIMEPIB: AHAJII3 ®ISUKO-XIMIYHUX IIOKA3HUKIB ITPOLECY (c. 31-37)

0. B. Cesonenko, O. O. Baceuko, B. B. Airexkceenko

ExcniepuMentanbHIMN AOCTIPKEHHAMN TiATBEP/PKEHO, 1[0 TPU TEPMIYHOMY PO3KJIaJaHHi 3pa3KiB IOJIMEPHNUX BiAXO/IB MpM PiBHI
temieparyp 850 °C, Ge3 gocTyIly KUCHIO, BiIOYyBa€Thes MaAiHHs Mack IUX BiaxoAis Ha 90 % i3 BuAiIEHHAM BEJIUKOro 00'eMy razonoioHux
npoaykriB. Jlany ocobJMUBICTD CJTiji HEOAMIHHO BPaXOBYBATH TIPU 1HKEHEPHHUX PO3PAXyHKaX PEaKIiiHIX KaMep, PEaKTOPiB Ta 3'€/IHyBaIbHUX
Ta30X0IiB. AHATITHYHI JOCTI/PKEHHS IIPOBE/IEHO METOZIOM TEPMOANHAMIYHOTO aHAJIi3y 3 BUKOPUCTAHHSAM YHIBEPCAJILHOTO PO3PaXyHKOBOTO
komiiekey Actpa (TERRA). TTokaszaHo, 1o mpu 301IbIIeHH] TeMIlepaTypu peakilii BiabyBaeTbcst 3MiHa CKIaLy MPOAYKTIB TEPMIYHOT je-
CTPYKITi MOJIMEPHUX BIZIXO/IB MIJISIXOM 3MeHIeHHs: MoabHoi yacTk CHy ta 36imbuients vactku Hy. Po3paxyHOK TeIJIOTBOPHOI 37aTHOCTI
BUKOHYBABCs 3a eMITipuunoio ¢hopmysoio Menzeneesa. ExcriepuMeHTa IbHUMU TOCTiKEHHIME (METOIOM TTipPOJIi3-ra3oBoi Xxpomatorpadii)
MIATBEPAKEHO Pe3yJIbTaTH PO3PAXYHKIB 100 301IbIIEHHST YaCTKM BOAHIO B Ta3oNoAIGHNX MPOAYKTAX AECTPYKIil mpu 30iMbIIeHH] Temiie-
parypu mporiecy. B pesyssrati, 3a paxyHOK MeHINOI 00’'€MHOI TEIIOTH 3rOpaHHst BOHIO, 3aTajibHa KaJOPiiiHICTh OTPUMAHOTO CHHTE3-Ta3y
CYTTEBO 3MeHIIYEThesL. [l 3aificHeH s eKcIlepUMeHTIB 1100y/10BaHO JJaAGOPATOPHY YCTAHOBKY HU3LKOTEMIIEPATYPHOIO HipOJIi3y HOJIMepiB 3
30BHIITHIM Ti/[BeZIEHHSIM TEIJIOBOI €Heprii, IPIYOMY B SIKOCTI €HEePrOHOCisT BUKOPUCTAHO CHHTE3-Tas3.

Ha gocaigno-npoMuciosiii yetaHoBIl METOAOM HU3bKOTEMIIEPATYPHOTO MiPOJIi3y OTPUMAHO CHHTE3-Ta3 cTabiIbHOrO CKJIaLy 3 HUKIOIO
Teroroo sropsanus 24,8 k/lx/m3. Tlokasano I0CTOBIPHICTb PE3yJBTaTiB 3allPONOHOBAHOTO PO3PAXYHKOBOTO METOJY pesyJbTaTaM iHCTpY-
MEHTAJIbHUX 3aMipiB.

Busnaveni nepcrnekTUBHI HAIIPSIMKU TTO/AJIBIINX JIOCTI/KEHDb, B TOMY YMCJIL: ONTUMI3alii 11poleciB TepMiuHOL 1eCTPYKIIi XJIOPBMICHUX
TIOJIIMEPHUX Bi/IX0TiB; €(heKTHBHOTO BUKOPUCTAHHS BOHIO 3i CKJIA/ly OTPUMAHOTO CHHTE3-TasYy.

Kuiouosi caioa: tepi moOyToBi BiAXOHM, JECTPYKIList, MIPOJIi3, CHHTE3-Ta3, BYrJIeBOIHI, MOJiMEepH.
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BUABJIEHHA OCOBJIUBOCTEN KIHETUKU KAPBOHI3AII PO3YNHY KAPBOHAT-TI/IPOKAPBOHATY HATPIIO TA
AKOCTI OTPUMAHUX KPUCTAJIIB I'TTPOKAPBOHATY HATPIIO (c. 38-44)

M. @. IlopoxHus, M. A. Ieiitnin, C. I. Byxkaino, B. O. Ilanacenko, T. b. HoBosxniosa

JTociIKeHO BIUIMB TeMIIEpaTypy Ta BUTPATH Tasy Ha KiHETUKY KapOoHizamil (HACMYEHHS TIOKCHIOM BYTJIEIO) PO3UMHY KapOOHAT-Tij-
pokapboHaTy HaTpiio. TakoK y AOCHIPKEHH] PO3IJIsiIaiach sKiCTh Ta IMBUAKICTH YTBOPEHHS KPUCTAMIIB B 1boMy mpoiieci. HeoOXiamicTs mnx
JOCTIKEHb 00YMOBJIEHA €KOJIOTIYHUME TIPOOJIEMaMU, 3 AKUMU CTUKAIOThCS CYyYacHi BUPOOGHUIITBA OUMIIEHOTO TiZiPOKApOOHATY HATPIIO —
HeZOCTATHsS CTYMiHb KapOoHisaril Ta, sk HacIiI0K, HaaMipHe 3a6pyAHeHHs aTMochepr BYTIEKICIIM Ta30M, 10 HETPOPEAryB TIijl 4ac YbOro
npoiecy. Came Ha BUpilIeHHI 1UX TpobseM i nobyaoBaHi AaHi A0CHiKeHHsA. B pesybraTi BUKOPUCTAHHS CHENialbHOro JabopaTopHOTo
ob1a/IHaH s 3HAN/IEHO, 110 3pocTaHHs Temmneparypu abcopbenty Bix 79 10 85 °C 1IPU3BOAUTH [0 3HUKEHHSI MAKCUMAJIBLHOTO CTYIIEHIO Kap-
6onizartii posunny 3 64 10 59 %. SIKiCTh jKe OTPUMAHUX KPUCTAMIB TiPOKapOOHATy HATPII0, HABIIPOTH, 3POCTAE, ajle TIIbKY B iHTEPBAJI Bi
79 no 82 °C. TIpu noAasbIIoMy MiZBUIIEHHI TeMIepaTypu sKicTh cTabimisyerbes. [TokasaHo, 0 MBUAKICTh KapOOHIzaIli 3pocTae 3 1migBu-
IEHHSIM [TUTOMOI BUTPATH aGCOPOTHBY (MIOKCU/LY BYTJIEIO) Ta XapAKTEPH3YETHCS HETATHBHOIO KOPEJISIIIEIO 3 BEJIMYHHOIO TlepecuueHHs ab-
copbenty mo NaHCOs. SkicTb kprcTanis rigpokapOoHaTy HATPIO 31 3DOCTAHHAM IIBUAKOCTI Ta3y MOHIKYEThCs. BUCIOBIEHO 00rpyHTOBaHE
MIPUITYTIEHHST, 10 3Hali/IeHa 3aIe)KHICTh KineTnky kapOonizaitii podunny NayCO3 ta NaHCO3 Bijt mIBUAKOCTI Ta3y B anmapary MOSICHIOETHCS
ranbmyBanisaM abcop6uii COo, ke BUKIMKaHe AudysiiiHuM oropoM Kpucrtasisaiiii rigpokapbonary Hatpio. J[Jis miBUIIEHHS IKOCTI KpHC-
TaJIiB Ta MPOAYKTUBHOCTI KapOoHizaii uuisxom aMenuerns nepecuuerns mo NaHCO3 peKOMEHI0BaHO BBEJICHHS 3aTPABKH B 30HY 3aB’I3KN
KPUCTAJIIB Y KapOOHI3aIliHHIX KOJOHAX.

Kio4oBi cioBa: rigpokapboHAT HATPi; COI0BA MTPOMUCIIOBICTh; KapOoHisaris; abcopOilist Hiokeupy ByrJIelo; KiHeTuka abcopotri.
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BCTAHOBJIEHHA 3AKOHOMIPHOCTEIT MACOIIEPEHOCY ITPH JIi BOJAU HA TI/IPO®OBHE MOKPUTTS
BOTHE3AXUIITEHOTO EJIEMEHTA HAMETY (c. 45-51)

10. B. lanxo, 3. C. Cipko, P. /I. Bacuwmmmusx, O. M. Meabuuk, O. 10. Ilanko, O. I1. Bouaapenko, A. I. Kapnyk

IIpoBeneno anasi3 BOrHE3aXNCHUX MaTePiasiB /7T TKAHWH i BCTAHOBJIEHO, IO Mi3€PHICTD JJAHWX /T TIOSICHEHHS 1 OIINCY IPOIIeCY BOTHe-
3aXMCTY, HEXTYBAHHSI €JACTUYHUX MOKPUTTIB, NPU3BOAUTD 0 3aropaHHs KOHCTPYKI 3 TKaHuH i aieo nomym’s. Pospobka wazaiiinnx



METO/IiB JIOCJI/UKEHHSI YMOB BOTHE3aXMCTy TKaHUH MPU3BOAUTH 10 CTBOPEHHS HOBMUX THINB BOTHe3aXMCHUX MarepianiB. Tomy BuHNKae
HeOoOXi/[HICTb BU3HAYECHHS YMOB YTBOPEHHsI 6ap’€py /UIsi MACONEPEHOCY BOJAM | BCTAHOBJICHHSI MEXaHi3My TraJbMyBaHHS BOJOIPOHUKHEHHSI
Jyepe3 MaTepiat. Y 3B’3Ky 3 UM PO3POGJIEHO PO3PAXYHKOBO-EKCIIEPUMEHTAIBHIUIT METO/l BUSHAUEHHSI MACOIIEPEHOCY T/l €0 BOIM TIPU
3acTocyBaHHi rifpohOGHOr0 MOKPHUTTS, 11O J03BOJISIE OMIHUTH BOAOIPOHUKHEHHS. 32 eKCIIEPUMEHTAIBHIMI JTAHUMU Ta TEOPETUUHUMU 3a-
JIeKHOCTSIMI PO3PAaX0OBAHO iHTEHCHBHICTh MOTOKY MacH TP fiii BozH, Axuit ctamosuts 0,000177 xr/M2, 1m0 BiAMOBiAHO 3a6e3meuye cTilKicTh
TKaHUHU. Y Pe3yJIbraTi JOCJiKeHDb JOBE/IeHO, 10 TIPOIeC BO0I30I0BAHHS TKAaHIMHHU II0OJIATA€ B TaJIbMyBaHHI IIPOIECY MacollepeHocy Ipu
i BOJM MIJISIXOM 130JTI0BaHHSI TIOBEPXHI BOTHE3aXHMIIEHOI TKaHUHY T1ApohobHuM moKpuTTsiM. Ciriji 3a3HaYUTH, 1110 TPUCYTHICTD TiApodhod-
HOTO TOKPUTTSI TPU3BOIHTD 10 3aKyTMOPKU TTOBEPXHi TKAHIHI Bi/l TPOHUKHEHHST BOJOTH. BoueBub Takuii MexaHisM BILTHBY TiapodhobHoro
MOKPUTTSL € TUM (DAKTOPOM PETYIIOBAHHS TIPOIIECY, 3aBSAKHI IKOMY 30epiraeThbes miicHicTh 06’ekTy. Tak, 3pasoK BOrHE3aXUIIEHOI TKAHUHU
MOKPUTHIA TiAPoh06I3aTOPOM TTiCIIsT eKCIIO3KIIT BOAN MOKa3aB KiJbKicTh morauHyTol Boan He mepesurmia 0,00012 kr, a ayst Tkanunu 6e3
rizpodobizaropa cranosuio 0,01 kr. TAKUM YHHOM, € TACTABU CTBEPIKYBATH PO MOKJIUBICTD CIPSIMOBAHOTO PETYJIIOBAHHS [IPOTIECIB BOIO-
MIPOHNKHEHHST TKAHIHH IUISIXOM 3aCTOCYBAHHS Tipo(OOHIX TIOKPUTTIB, 3/[aTHIX YTBOPIOBATH HA TIOBEPXHI MaTepiasry 3aXUCHUI 1Iap, sSIKIi
TaJbMY€ IIBU/IKICTh BOJOIIPOHUKHEHHS.

Kao4oBi coBa: 3axucHi 3aco6u, apyCHHOBA TKAHMHA, MACOIIEPEHOC BO/M, BOJAOIPOHUKHEHHsI, 0OPOOJICHHS TIOBEPXHI TKAHUHU, T1PO-
(hobHi TTOKPUTTSI.
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KOPOTKOCTPOKOBHIT ITPOTHO3 MOKEKI B MPUMIIIEHHI HA OCHOBI MOTUMIKAIIIF MOJIEJII BPAVHA
HYJbOBOTIO IIOPAKY (c. 52-58)

B. B. llocuenos, €. O. Pudka, O. M. Kpaiiniokos, A. A. SIuienko, 0. C. Besyriaa, C. B. Benaii, E. O. Kouanos, C. B. Ipumko,
E. M. IToaraBchkmii, O. B. Hemma

Bukonano o6rpyHTyBanHs Moaudikarii mogeni BpayHa HyJb0BOrO MOPSAKY, MO 3a0€3IMeUy€e MiABUIEHY TOUHICTh KOPOTKOCTPOKOBOTO
TPOTHO3Y TOXKEK] Ha OCHOBI BUKOPUCTAHHS TTOTOYHOI MipH PEKYPEHTHOCTI MPUPOIIEHHS CTAaHy MOBITPSHOTO CEPeIOBUINA B MPUMIIIEHHI.
OcobuBicTh 3aporoHoBanoi MoaudiKallii MOJEII MOIATae B TOMY, 110 BUAO3MIHEHO alIPIOPHY MOJIE/Ib IMHAMIKHM PIBHST 4aCOBOTO PsLLy Mipn
TOTOYHOI PEKYPEHTHOCTI MTPUPOIIEHD CTAHIB MOBITPSIHOTO CEPEIOBMUIIG, SKA BU3HAYAETHCS Hebe3meqHnMn hakropamu moxkexi. [Ipu mpomy
TIPOTIOHYETHCS B HOBIl allpiopHiil MOJiesli BpaXOBYBaTH JI0/IaTKOBO BEJIMYMHY ITOTOUYHUX TIPUPOCTIB PIBHS JIOCJI/[ZKYBAHOTO 4acOBOTO PSLY.
1le 103BOISIE 3POOUTH TIPEHEOPEKNMO MATMME TTOMHJIKH KOPOTKOCTPOKOBOTO TIPOTHO3Y TIOKEKI B TIPUMINIEHH] 6€3 ICTOTHOTO YCK/TaHEeHHS
Moziesii Bpayna HyIb0BOTO TIOPSAZKY, 30epirim mpu 1boMy Bei ii peasizaitiiini nepesarn. Jocimxkena 3abesieyyBaia TOYHICTb TIPOTHO3Y Ha
OJIH KPOK BIlepe/] Ha OCHOBI YaCOBOTO Psi/ly MipH IIOTOYHOI PEKYPEHTHOCTI IIPUPOIIEHb CTAHY HOBITPSIHOTO CEPE/IOBUIIA, BU3HAYEHOTO 3a €KC-
MepruMEeHTATbHIMI JaHUMHE TIPH 3aTOPSTHHI CIIUPTY 1 IePEBUHU B Tab0paTOpHiil Kamepi. B AKoCTi KiJIbKiCHUX TIOKa3HUKIB TOUHOCTI TIPOTHO3Y
POBIJIAHYTI eKCIOHEHIIaMbHO 3T1a/pKeHi 3 mapamerpoM 0,4 abcosmoTHi i cepeni moMuaku. BetaHOBIIEHO, 110 U1 TPOIOHOBAHOT MoAn(iKaltii
BeJIMUMHA cepetiboi abcommoTHol momuiky He nepesuirye 0,02 %. e o3navae, 1o MOMUIKA KOPOTKOCTPOKOBOTO MIPOTHO3Y TOXKEXKI B TIPHMi-
HIEeHH] Ha OCHOBI 3alIPOIIOHOBAHOI Mo (iKallil 3a6e3MeYyEeThCsT MEHIIOIO Ha TIOPSIOK B MOPIBHAHHI 3 BUIIAJIKOM BUKOPUCTaHHS BiZloMOT Mojie-
i Bpayna npu mapameTpi 3rira/uKyBaHHsT 3 M03aMeKHOT MHOKUHN. OTpUMaHi Pe3yJIbraT IUisl 3arOPstHHSL CIIUPTY 1 AepeBUHE B JTaG0OpaTOPHIi
KaMepi B I[JIIOMY CBi/[9aTh PO CyTTEBI IepeBark BUKOPUCTAHHS /11T KOPOTKOCTPOKOBOTO ITPOTHO3Y MOXKeXKi B IIPUMIIIEHH] 3a1IPOIIOHOBAHOI
Moudikarii mosesri BpayHa HyJIbOBOTO TTOPSIZIKY.

KurouoBi cioBa: nporHosyBanis noxexi, Mo/udikartist mozesi bpayna, 3aropsiHisi, Mipa HOTOYHOT PEKYPEHTHOCTI, IPUPOIIEHHS BEKTOPA
CTaHy.
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MNIIBUIEHHA KOM®OPTY POBITHHUKIB: EKCITEPUMEHT BILJINBY KOJIbOPY TA OCBITJIEHHS VY 3BIPHOMY
BHUPOBHUIITBI (c. 59-67)

Iftitah Ruwana, Pratikto, Sugiono, Oyong Novareza

Kouip i cBiT/I0 € ocHOBHUMHU (haKTOpaMu B aBTOMOOGLIBHIIT IPOMUCIOBOCTI, OHAK 1O il Temi, MOB'A3aHOI 3 GizudHUM KOMBOPTOM
CiBpoOITHUKIB, TIpoBOAMIOCS Hebarato pociskeb. Cepel (hakTopis, 110 BIUIMBAIOTH Ha KOMGBOPT podOTH CIiBPOOITHUKIB, — KOJIp i yac
OCBITJIEHHS HA p060q0My micti. Kostip — 11e ¢Bitiio, Bigbute 06’eKToM, SIKe IOTiM IHTepIIPeTYETLCSI OKOM Ha OCHOBI CBITJIa, 1110 11aJIa€ Ha 00’€KT.
3HaveHHs TOBKNHHU XBUJI KOTbopy B miamasoni Big 380 g0 780 oM BrumBae Ha MPOAYKTUBHICTD mpatii. [apHe ocBiT/IeHHS BIIINBAE HAa YMOBHI
OCBITJIEHHsI B KIMHATI, Ha BEJIMYMHY OCBiTJIeHOCTI. XOpomuii ctan poboyoro npuMilieHHs BiuinHe Ha GisudHuii KoMpopT crniBpobiTHUKIB.
Ile nocmipkenHs cripsiIMOBaHe Ha BUMIp 1 BU3HAUEHHS BIJIMBY KOJIbOPY 1 OCBITJICHHS 3 TIEBHOIO JIOB’KMHOIO XBIJTI KOJIbOPY HA BEJINIMHY OCBIT-
senocti i pismanuii komdopt cniBpobiTHuKa. BOHO MOYHHAETHCS 3 BUBYEHHST KOJBOPY, CBIT/Ia, KOM(MOPTY JIOAUHH, a MOTIM JOCIIIKYETHCS
BIUIVB HA TPOAYKTUBHICTh TPAIiBHUKIB 0OPOGHOI IPOMUCIOBOCTI B TAIY3] €J€KTPOMOHTAKHOI 301pKU. YCTAaHOBKH KOJIbOPY Ta OCBITJIEHHS
MAalOTh BaKJIMBE 3HAYCHHSI JUUIS MABUIEHHST KOM(DOPTY JIOANHN. 3eJeHui KoJip 3 AoBKuHo0 XBuui Big 490 1o 570 HM Moske 30iabIuTh
MaKCHMaJbHe 3HAUEHHs cepelHboi ocBiTiaenocti Ha 12,43 %. JKoBTHIT MOKe 301IBIINTI YACTOTY CEPIEBUX CKOPOUEHb Ha 4,85%, 3e/eHuil —
3MeHImTH Aiactory Ha 2,95 % i cucroary Ha 1,29 %. 3mina poamipy siammi JI ma 23,17 % i 3mina poamipy sixni IT #a 21,43 %. Edekr serenoro
KOJIBOPY i Yacy OCBITJIEHHsI MOKe 30IIbIIUTH SCKPaBICTh OCBIT/ICHHS | BHU3UTH YacTOTY CEPLEBUX CKOPOYEHD, apTepialbHIil THCK i po3Mip
3iHMIL, 110 BIUIMHE Ha BisnaHmil KoMBOPT CriBpOGITHUKIB.

KiouoBi caoBa: koMGpopT st JIOANHN, BUPoOHUYa 36ipKa, KOJIp po60Yoro Miciist, piBeHb OCBITJIEHOCTI.



