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This paper has investigated the possibility to theoretically
calculate a value of the specific impulse for highly energetic com-
positions using only two parameters — the heat of the reaction and
the number of moles of gaseous decomposition reaction products.
Specific impulse is one of the most important energetic characteris-
tics of rocket propellant. It demonstrates the level of achieving the
value of engine thrust and propellant utilization efficiency. Deter-
mining the specific impulse experimentally is a complex task that
requires meeting special conditions. For the stage of synthesis of
new promising components, the comparative analysis of energetic
characteristics, forecasting the value of specific impulse, especially
relevant are calculation methods. Most of these methods were first
developed to determine the energetic characteristics of explosives.
Since explosives and rocket propellants in many cases have similar
energy content and similar chemical composition, some estimation
methods can be used to assess the specific impulse of solid rocket
propellant.

The specific impulse has been calculated for 45 compositions
based on environmentally friendly oxidizers (ammonium dinitra-
mide, hydrazinium nitroformate, hexanitrohexaazaisowurtzitane)
and polymer binders polybutadiene with terminal hydroxyl groups,
glycidylazide polymer, poly-3-nitratomethyl-3-methyloxetane). It
was established that the estimation data obtained correlate well with
literary data. Deviation of the derived values of the specific impulse
from those reported in the literature is from 0.4 % to 1.8 %. The cal-
culation results could be used for preliminary forecasting of energetic
characteristics for highly energetic compositions, selecting the most
promising components, as well as their ratios.
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The processes that occur in film absorbers during the sulfation
of two-component mixtures of organic substances are quite complex
and require mathematical modeling. This paper reports the construc-
tion of a mathematical model that makes it possible to adequately
describe the process of sulfation involving gaseous sulfur trioxide in
the production of surfactants. Based on the model, it became possible
to investigate this process for higher alcohols of fractions Cip—Cyy
and monoethanolamides of higher fatty acids of coconut oil.

The data are given on the comparison of mathematical modeling
results based on the mathematical model built with known experi-
mental data and results of alternative mathematical modeling for dif-
ferent ratios of the length of the reaction pipe to its diameter (1/d).
It is shown that the error in comparing the experimental data was
4.8-9.6 % at 1 1/d=29; 1.1-8.7 % at 1/d=70; 3.9-12.3 % at 1/d=144.
The error in comparing known results of alternative mathematical
modeling was, respectively, 6.3-7.2 %, 0.1-6.5 %, 0—1.0 %. These
results were obtained for the molar ratio in the range of 1.0-1.15 and
the SO3 concentration in the stream of 4.0-6.0 %.

Such findings suggest that the established dependences of the
basic parameters for the sulfation process are adequate in terms of
the absorber length and its radial direction. Therefore, the math-
ematical model built does hold within the considered ranges of input
variables. Consequently, it could be used in the theoretical study
of the process of sulfation of two-component mixtures of organic



substances by gaseous sulfur trioxide in a film absorber with a down-

ward flow of phases. The results obtained could be used in practice,
in particular in the manufacture of high-quality products for the
cosmetic industry.

Keywords: mathematical model, process of sulfation, film ab-
sorber, surfactant, two-component mixture.
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Exceptional prospects for use in science, technology and in-
dustry are opened by highly dispersed powders (ultradispersed
diamonds, nanoceramics, medicinal powders) and materials based on
them. The properties of such materials depend on the particle size
determined by sedimentation analysis.

An equation is proposed for processing sedimentation analysis
data, which does not depend on the size distribution law of polydis-
perse system particles, and is used to describe the distribution func-
tions of particles with radii for clay suspensions.

A program in the Microsoft Visual Basic for Applications (VBA)
language has been created for calculating the fractional composition
of suspensions according to the proposed equation; the correctness
of its operation on a model system has been checked and confirmed.

Experimental research has confirmed that the use of the devel-
oped program and the “Search for a solution” add-on for the MS
Excel environment makes it possible to determine the fractional
composition of suspensions.

It has been proven that the proposed method can be used to
analyze polydisperse systems.

It has been found that for the suspensions under consideration,
as containing 25 fractions, it is possible to determine the integral



curve of the distribution of the masses of the particles of the dis-

persed phase along the radii.

This allows to assert the possibility of using the proposed equation
for processing sedimentation analysis data, which does not depend on
the law of mass distribution of polydisperse system particles by size.

Thus, there is reason to assert about the possibility of a reason-
able determination of the fractional composition of any polydisperse
systems.

It is possible to obtain certain effects from the introduction of
sedimentation analysis data processing according to the proposed
equation in production, where the fractional composition of dis-
persed phases is regulated.

Keywords: dispersed system, fractional composition, particle
distribution curves, linear approximation, sedimentation.
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Nail polish, in particular gel polish, is the most commonly used
cosmetic product. A component of the gel polish, which determines
the consumer color characteristics of the gel polish. Layered double
hydroxides (LDH) are promising pigments. To expand the range of
colors and shades of pigments, the use of LDH with colored host and
guest cations is promising. The parameters of synthesis and color
characteristics of samples of Zn-Co and Cu-Co hydroxide pigments
were studied. To obtain LDH with Co as a guest cation in the syn-
thesis, the conversion of cobalt to the trivalent state was carried out
at a temperature of 80 °C using oxidation with atmospheric oxygen
or sodium hypochlorite. The oxidation efficiency was evaluated by
X-ray phase analysis by the presence or absence of cobalt-containing
phases. The color characteristics of the synthesized pigment samples
were studied by spectroscopic measurement and calculation in RGB,
CIELab, and LCH color models.

The low efficiency of cobalt oxidation at the moment of Zn-Co
LDH synthesis with atmospheric oxygen at an elevated synthesis
temperature of 80 °C was shown, while cobalt was released as a sepa-
rate Co3Oy4 phase. A higher efficiency of cobalt oxidation at the mo-
ment of synthesis using sodium hypochlorite with the formation of
Zn-Co LDH was revealed. It is recommended to use the hypochlorite
oxidation of Co®* to Co®" in the LDH synthesis with Co in the form



of a guest cation. The formation of a separate phase of zinc oxide was

found in both types of oxidation due to the thermal decomposition

of zinc hydroxide.

Comparative analysis of color characteristics showed that all

samples have a brown color of different saturation. It was revealed
that during the formation of Co-containing LDH, the lightness of
the color decreases. Color saturation increases in the case of a col-

ored host cation, such as Cu.

Keywords: Zn-Co layered double hydroxide, pigment, Cu-Co

layered double hydroxide, oxidation, hypochlorite.
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Increasing the durability of concrete and reinforced concrete
structures according to the criterion of crack resistance is a relevant
task of construction materials science. To solve this task, this paper
proposes effective solutions for adjusting thermofinite characteris-
tics of alkali-activated slag cement (ASC) by using surfactants of
various chemical nature in order to control the thermally-stressed
state of concrete based on it (ASC concrete).

The method of calorimetry was applied to show that the prob-
lematic issue is to adjust the structure formation of ASC by anion-
active surface-active substances based on complex polyesters. This is
predetermined by the instability of the molecular structure of surfac-
tants in the hydration environment of ASC due to the destruction of
complex ester bonds as a result of alkaline hydrolysis.

Thermokinetic analysis has demonstrated the effectiveness of
using anion-active surfactants, which do not contain ester bonds, as
regulators of crack resistance of ASC concrete. Simple polyesters and
multi-atom alcohols provide the ability to adjust the duration of the
induction period while ensuring the required completeness of ASC
hydration within a time frame. The effectiveness of cation-active
surface-active substances has been shown, which are characterized

by the stability of the molecular structure in the hydration environ-
ment of ASC and an increased level of adsorbing capacity.

The decrease in the effectiveness of surface-active substances has
been shown, in terms of the effect on the heat release of ASC, in the
following series: alkaline salt of carboxylic acid>salt of the quaterna-
ry ammonium compound>simple polyester> polyalcohol>complex
polyester.

The reported results are important in view of the possibility of
effective adjustment of ASC heat release by influencing the structure
formation of surfactant with a certain molecular arrangement in
order to predictably reduce crack formation in a thermally-stressed
state and a corresponding increase in the durability of structures.

Keywords: alkali-activated slag cement, surfactant, crack resis-
tance, heat release of cement slurry, thermally-stressed state.
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The variety of applications of yttrium-aluminum garnet (YAG)-
based luminescent materials and the morphology necessary for these
purposes required the development of many technologies for their
synthesis. All synthesis technologies used are complex. The structur-
al phase of yttrium-aluminum garnet is formed with any technology,
at temperatures exceeding 1,500 °C. The starting materials for the
synthesis are metal oxides of aluminum, yttrium and other oxides for
activation and modification. It seems possible to use hard radiation
to form a new phase. Radiation synthesis of ceramics is realized in
less than 1 s, without the use of any additives and influences.

The synthesis was carried out at the electron accelerator of the
Institute of Nuclear Physics (Novosibirsk). In this work, we studied
the spectral-kinetic and quantitative characteristics of luminescence
for the first time obtained by the method of radiation synthesis of
ceramic samples of yttrium-aluminum garnet doped with cerium
with statistical processing of their values. The dependences of the
reproducibility of the spectral characteristics of the luminescence of
the samples on the preliminary preparation of the charge for synthe-
sis have been investigated. Several cycles of luminophore brightness
studies have been performed.

It is shown that the obtained ceramics based on yttrium-alu-
minum garnet doped with cerium possesses the required spectral-
kinetic properties, and the efficiency of conversion of the chip
radiation into luminescence is achieved, which is comparable to that
available in commercial phosphors. The maximum measured values
of the position of the bands are from 553.5 to 559.6 nm. Brightness
values range from 4,720 to 1,960 cd/m?.

It was found that the main reason for the scatter in the char-
acteristics of the luminescent properties of ceramics of yttrium-
aluminum garnet, activated by cerium obtained by radiation assisted
synthesis is the high rate of synthesis and, especially, the high rate of
cooling of the samples.

Keywords: white LEDs (light-emitting diode), yttrium-
aluminum garnet, phosphors, luminescence, synthesis in the
radiation field.
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Expansive clay is one of the problems in construction work. The
soil has the characteristics of being easy to expand when exposed to
water, causing a decrease in the strength value of the soil. The can be
overcome by stabilizing the soil. The soil is formed from weathering
and contains the mineral montmorillonite. The soil is very sensitive
to moisture content, has a high shrinkage rate, thus interfering in
construction work. Therefore, additional materials are needed to
overcome the problem, one of which is soil stabilization. The study
aimed to stabilize the expansive clay soil. This is done by analyz-
ing the physical and mechanical properties of expansive clay with
a shell ash mixture. Expansive clay is taken directly (undisturbed)
or disturbed. Undisturbed soil is taken using a tube, so that the soil
is not disturbed by outside air, while disturbed soil is taken using a
shovel and then put into a sack container. Expansive clay stabiliza-



tion method lies in adding the percentage of shell ash mixture (5 %,
10 %, 15 %, and 20 %). The soil, the initial moisture content (yq)
of which has been determined, is mixed, then molded into a cylin-

drical shape. The mold was stored in a desiccator, then watered
with 5% water every day until the soil became saturated. Then,
using a Proctor test, chemical tests (soil chemical test, soil mineral
test), physical tests (soil moisture, Atterberg limit), and mechanical
tests (unconfined compression test, compaction test, swelling test)
were carried out. The results showed that the addition of an oyster
shell ash stabilizing agent to expansive clay affected the physical
and mechanical properties of the soil. The addition of shell ash can
reduce soil moisture with various plasticity indexes. While the soil
stress value decreased, the swelling of the soil increased significantly
above the original soil.

Keywords: expansive clay, shell ash, soil stabilization, swelling
3D, disturbed soil, undisturbed soil.
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BU3HAYEHHA EHEPTETUYHNX XAPAKTEPHUCTHUK TA BUBIP EKOJIOTTYHO BE3IIEYHUX KOMIIOHEHTIB
TBEPIUX PAKETHHX ITAJINB HA PAHHIX ETAIIAX ITPOEKTYBAHH?I (c. 6-14)

0. C. Kocinuna, K. €. Bapaan, M. M. /Ipons, O. B. Kyiuk

[TepeBipena MOXJINBICTh TEOPETUIHOTO PO3PAXYHKY BETMUUHN ITUTOMOTO IMITYJIbCY TSITH JUJISI EHEPrOHACHYEHUX KOMITO3UINH 3 BUKO-
PUCTAHHSM JIMIIE BOX TTapaMeTPiB — TEIJIOTH Peakilii Ta KiJbKOCTI MOJIIB Ta3onoAiOHuX IPOAYKTIB peakiiii poskaaxy. ITntomuil iMmysbe
TATHM € OJIHIEIO 3 HAMBAKJIMBIIINX €HEPreTHYHNUX XapaKTePHCTUK PAKeTHOTO NajiuBa. BiH jleMOHCTPYE piBeHb MOXKJIMBOCTI B JIOCATHEHHI
BEJMYMHY TATU JBUTYHA Ta e(DEKTUBHOCTI 3aCTOCYBaHHS naiusa. ExcriepuMeHTalbHe BUSHAYEHHS TUTOMOTO iIMITYJIBCY TSTH € CKJIQJIHUM
3aBJIAHHAM, 10 TOTPeOYE BUKOHAHHS crieliaibHux yMoB. Ha crajii cuHTe3y HOBUX TIEPCIIEKTUBHUX KOMIIOHEHTIB, HOPIBHAJIBHOTO aHAJI3Y
€HePTreTHYHNX XapaKTEPHUCTUK, MPOTHO3YBAHHS BEJUUYMHI TTHTOMOTO IMITYJIbCY TSITH OCOGJINBO aKTyaTbHUME € PO3PaXyHKOBI METOJIIL.
Bisburicts moaiGHIX MeTOAIB Briepiie Gy po3pobIieHi IJist BUSHAYEHHST €EHEPTETHYHUX XapAKTEPUCTUK BUOYXOBUX PEYOBHH. Tak sik BU-
OGyXOBi PEYOBUHM Ta PAKETHI I1aJ1Ba B HaraThboX BMINAAKaX MAIOTh aHAJIOTIYHUIT CHEPreTUYHUIA BMICT Ta HOAIOHMIT XiMiuHWiT CKaa, AesaKi
PO3PaxyHKOBI METOZM MOKYTh OyTH BUKOPUCTAHI 1 I7IsT OIIHKK MUTOMOTO IMITYJTbCY TSATH TBEPANX PAKETHUX MAJIHB.

Bysio pospaxoBaHo MUTOMUI IMITYJIbC TATH JUJIst 45 KOMIIO3UINH Ha OCHOBI €KOJIOTYHO Ge3eyHnX OKMCHUKIB (AMHITpaMisy amMoHilo,
HiTpodopMiaTy TiZpasuy, FeKCaHiTPOreKcaa3oi30BIOPIUTAHY ) Ta ITOJIMEPHUX 3B’ A3yBaabHUX (MOII0yTaMieHy 3 KIHIEBUMHE T1APOKCUIBHUMU
rpynamMu, THIUIMIA3UIHOTO MOIiMepY, MOJi-3-HITPaTOMETUII-3-MeTHIIOKCETaHy ). BCTaHOBIEHO, 10 OepKaHi PO3PaXyHKOBI maHi mo6pe
CHIBBIZTHOCATBCS 3 JITEPATYPHUMHU JaHUMU. BifxuieHHs ofepsKaHuX 3HAYCHb IMHTOMOTO IMITYJIbCY TSTU BiJl JITEPAaTypPHUX CTAHOBUTH Bijl
0,4 % 1o 1,8 %. Pesybratit po3paxyHKiB MOKYTb OyTH BUKOPUCTAHI /I7IsT TTOTIEPEAHBOTO IPOTHO3YBAHHSI €HEPTeTHYHIX XapAKTEPHCTHK eHep-
rOHACHYEHUX KOMITO3UIIil, BUOOPY HAHGIIBIN MEePCHEKTUBHUX KOMIIOHEHTIB Ta IX CIiBBIHOIECHHSI.

K040Bi cioBa: eHeproHacuueHi KOMIO3UILiT, eKOJOTIYHO Ge3IIeuHi OKUCHUKH, TIOJIIMEPHE 38’13y BaJlbHE, TUTOMUMN IMITYJIbC TSTH.
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PO3POBKA MATEMATUYHOI MOJIEJI INIIBKOBOTO ABCOPBEPA JIJISI CYJIbMATYBAHHSA
JIBOXKOMIIOHEHTHUX CYMIIIE OPTAHIYHUX PEYOBHH (c. 15-22)

0. M. IzeBouxo, M. O. Iloxycros, A. I. [IzeBouxo, B. O. [Tanacenko

IIpotiecw, 1110 TIPOTIKAIOTH B IIIBKOBUX aGcopbepax 1pu cyibhaTyBaHHI IBOXKOMIIOHEHTHUX CyMilileii OpraHiuHIX PEUOBHH, € 10CTATHBO
CKJIQIHUMHE | TTOTPEGYIOTh MaTEMaTHIHOTO MOZIEJIOBAaHHS. B 0CTiKeHHI PO3POOIEHO MaTeMATHYHY MOJIEJb, IO I03BOJISIE aIeKBATHO OITH-
caTu mportec  CyabGhaTyBaHHS ra3omoAiGHNM TPHOKCHIOM CIpKM y BUPOGHUIITBI MOBEPXHEBO-aKTHBHUX pedoBui. Ha ocHOBI Mozerni cTtamo
MOSKJIUBUM JIOCIIIUTH TaHUIT Ipotiec 7t BUIUX crupTiB dpaxiiiit C12—C14 ta MOHOETaHOJIAMI/IIB BUIIUX KUPHUX KICJIOT KOKOCOBOI OJii.

HageneHo fani 1010 3iCTaBIEHHs PE3yJIBTATIB MATEMATHYHOTO MOJIEIIOBAHHS 32 PO3POOJIECHOI MATEMATHYHOW MOJIEILIO 3 BiIOMUMU
€KCIIEPUMEHTAIbHIMI JIAHUMHE Ta Pe3yJIbTaTaMi aJbTePHATHBHOTO MAaTEMATHYHOTO MOJICJIIOBAHHS 33 PI3HOTO BiJIHONIEHHS JOBXXUHHU Peak-
miiteoi Tpy6m mo ii miamerpy (1/d). Ilokasamo, mo moxmbka 3iCTaBIEHHS 3 eKCIEePIMEHTAIBHIMI JaHnMu ckirana: 4.8—9,6 % npu 1/d=29,
1.1-8.7 % mpu 1/d=70, 3.9-12.3 % mupu |/d=144. [Toxubka 3icTaBiaeHHs 3 BIIOMIMI Pe3yJIbraTaMil abTePHATHBHOTO MATEMATHYHOTO MOJIE-
JIOBAHHS CKJIAJa, BiAnoBiaHo, 6.3-7,2 %, 0.1-6.5 %, 0—1.0 %. LLi pe3ysbraTit oTpuMaHi Jjiss MOJIHOTO CIiBBifiHOIIIEHHS B jianazoni 1.0—1.15
ta KoHnenrparii SO3 B morort 4.0-6.0 %.

Taxki pesymbraTi 103BOJISIOTH CTBEPAKYBATH, 1[0 BU3HAUCHI 3a/IeKHOCTI OCHOBHUX MapaMeTpiB Mpoliecy cyabhaTyBaHHA 3a JOBKITHOIO
abcopbepa Ta B HOTO paIiaTbHOMY HATPsIMI, € afieKBaTHIMU. ToMy po3pobiieHa MaTeMaTUdHa MOJIENb € TTPAE3IaTHOIO 3a PO3TJISTHY THX Jiara-
30HiB BXigHuX 3MiHHUX. OToKe, BOHA MOKe OyTH BUKOPUCTAHA TIPU TEOPETHYHOMY JOCII/KEHH] TIPOIecy CyIbhaTyBaHHs JBOKOMIOHEHTHIX
cyMineit OpraHiuHUX PEYOBUH Ta30MOAIOHUM TPUOKCUAOM CIPKH Y IIIBKOBOMY abcopOepi 3 HusxigHum motokoM ¢das. OTpuMyBaHi mpu boMy
Pe3yJIBTATH MOKYTh Oy TH BUKOPUCTAHI B TPAKTUIL, 30KPEMa TIPU BUTOTOBJICHH] BUCOKOSIKICHUX TIPO/LYKTIB JIUIsI KOCMETHYHOT TIPOMUCJIOBOCTI.

Kimio4oBi ciioBa: MaTeMaTiyHa MOJIEb, TIPOTIEC CYIb(ATyBaHHsI, IUIIBKOBUI abcopbep, TOBEPXHEBO-aKTHBHA PEYOBIHA, TBOKOMITOHEHT-
Ha CyMilll.
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MATEMATHYHE MOJIEJIIOBAHHS IIPOLIECY CEJIUMEHTAIII /11 BASHAUYEHHS OPAKIIITHOIO CKJIATY
CYCIIEH3IM (c. 23-31)

B. JI. Yymaxk. M. P. Makcumiok. O. I. Kocenko. B. M. Pyzaenxo. O. A. Cnacska
BunsaTkoBi nepcrnekTUBU 3aCTOCYBAHHS B HAYI, TEXHIIli Ta TPOMUCIOBOCTI BiIKPUBAIOTH BUCOKOIMCIIEPCHI TTIOPOIIKY (YIBTPAJAUCIIEPCHI

aJIMa3y, HaHOKepaMika, JiKapchKi IOPOIIKK ) Ta MaTepiaal Ha iX ocHOBI. BilacTuBOCTI Takux MarepiasiB 3ajeKaTh Bil PO3MipiB YaCTUHOK, SKi
MO’KHA BI3HAUATH METO/IOM CEIUMEHTAIIITHOTO aHAi3Y.



3aInporoHOBAHO PIBHSAHHS i1 0OPOOKH aHUX CEUMEHTAIIIHOTO aHAi3Y, sIKe He 3aJIeKUTh Bi/l 3aKOHY PO3IOLNTY YaCTUHOK MOJIINC-
HEePCHOI CUCTEMHU 32 PO3MiPaMH, Ta BUKOPUCTAHO HOT0 /71t onncy (GYHKILH PO3MOAILY YACTHHOK pajilycaMu JiJist CyCIIeH3i#l TJIHH.

CrBopeno mporpamy MoBoio Microsoft Visual Basic for Applications (VBA) st podpaxyHKy (hpakIiiiHOTO CKJIajty CyCIeHsiii 3a 3a1po-
MOHOBAHWM PiBHSHHAM, IEPEBIPEHO Ta MiATBEPHKEHO KOPEKTHICTD i poOOTH Ha MOJENBHIN CHCTEMI .

EKcriepiMeHTaIbHIM JIOCITIIKEHHSIM [iATBEPKEHO, [0 BUKOPUCTAHHST PO3pobIieHol iporpaMu ta Hanoynosu «Ilouryk pitneHHst» 1ist
cepenosuiiia MS Excel Hazae MokuBicTh BusHauaTu (ppakiiiHuii ckaaz cycreHsiii.

JloBeeHo, 1o 3ampOMOHOBAHII METOI MOKHA BUKOPUCTOBYBATH /LTSI aHAJTI3Y OY/Ib-IKUX MOJIMCTIEPCHUX CUCTEM.

BeranosieHo, 1110 J1st cycriensiii, siki po3riisiialoTbest sIK Taki, 1o MicTsITh 25 dhpakiiiif, MOKHA BUSHAYUTU IHTErPAIbHY KPUBY PO3IMO/ILITY
Mac YaCTUHOK JucIepcHoi (asu 3a pajiiycamu.

ITe 7103BOJISIE CTBEP/KYBATU PO MOKJIMBICTD BUKOPUCTAHHS 3aIIPOIIOHOBAHOTO PIBHAHHS i1 00POOKU AaHUX CEMMEHTAI[HOTO aHAJIi-
3y, sKe He 3aJIeXKNTh BiJl 3aKOHY PO3IHOJIiTy Mac YaCTHHOK TIOJIIMCIIEPCHOI CHCTEME 3a PO3MipaMH.

TakuM YHHOM, € T/ICTABH CTBEPIKYBATH PO MOKJIUBICTD OOTPYHTOBAHOTO BU3HAYEHHSI (DPAKIIIHOTO CKIALY OYAb-SIKIX MOJIIICIepC-
HUX CHUCTEM.

MOKJIMBO OTPUMAHHS MEBHUX e(DEKTIB Bi/l BIPOBAIZKEHHS 0OPOOKH IAHUX CEIUMEHTAIIITHOTO aHAI3Y 32 3aIIPOIIOHOBAHUM DiBHAHHAM Y
BUPOGHUIITBA, /1€ PETIAMEHTYEThCST (GPAKIIHHNI CKIaz AuciepcHnx (Bas.

Kmouosi cioBa: mucrepcna cucrema, (ppakmiinnii cKaaj], KpUBi PO3MOILTY YaCTHHOK, JIiHIITHA aTPOKCUMAITis, CeIIMEeHTAaIlis.
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BU3HAYEHHS YMOB CUHTE3A TA XAPAKTEPUCTHK KOJIbOPY IIITMEHTIB HA OCHOBI ITIO/IBIITHO-
IMAPOBUX ITTIPOKCHU/IB 3 Co B AKOCTI KATIOHA-«I'OCT» (c. 32-38)

B. JI. KoBazenko, B. A. Kotok

Jlak ytst HITTIB, 30KpeMa TesTb-JIaK, € HAfOITbIT BUKOPHCTOBYBAHIM KOCMETHYHNM 3ac060M. KoMITOHeHTaMIT resb-s1aKy, sIKIii BIU3HATAE
CITOKUBYI KOJIIPHI BJACTUBOCTI, € irmenTH. [lepcriexTuBHIMY TTirMeHTamMu € ofBiiiHo-1maposi rixpokcuan (I11LT). /L posmupenns intep-
BaJly KOJIbOPIB Ta BIATIHKIB MIrMEHTIB mepcrieKTUBHIM € 3actocyBatHst [TIIIT i3 3a6apBieHUMHI KaTIOHAMU <TOCTIOAPSI» 1 «rOCTsi». BrBueHO
rapamMeTpu CUHTEe3Y i XapaKTeprcTHKN Kosbopy 3pas3kiB Zn-Co i Cu-Co rigpokcupnux mnirmenTis. 3 metoio ogepskanns [T i3 Co B sikocti
KaTiOHa-<«rOCTsT» TPH CHHTe31 TIepeBeentsi KoOaTIbTy B TPUBAJEHTHUIT cTan TpoBoamiocs mpu Temmeparypi 80 °C mMeTomaMi OKHCHEHHS
KHMCHEM TIOBITPs1 00 TIIOXJIOPUTOM HATPilo. EDeKTHBHICTD OKUCTIOBANHS OI[IHIOBAIACI METOAOM PEHreHO(a30BOrO aHaji3y M0 HassBHOCTI
a6o BiacyTHOCTI KOOGaIBT-BMicHUX (Da3. XapaKTepUCTUKN KOJbOPY CHHTE30BAHUX 3PA3KiB MIrMEHTIB BUBYAIU METOJOM CIIEKTPOCKOMIYHOTO
BUMIPIOBaHHs Ta PO3PaxyHKY B KoaipHux moznensix RGB, CIE Lab i LCH.

TTokazarno HU3bKY eeKTUBHICTh OKUCHEHHS K0OaibTy B MoMeHT cunTedy Zn-Co ITIIT kucHeM mOBITPs MPH THABUINEHiH TeMiepaTypi
cuntesy 80 °C, kobaubT BUpiisieTbest y Burisii okpemoi pasu CozOy4. Busisieno 6ibin Bucoka eheKTHBHICTD OKUCHEHHS KOOAIBTY B MOMEHT
CHHTE3y 3a JI0IIOMOroo rinoxsopura Harpio 3 ¢opmysanHsam Zn-Co [T PekomeH10BaHO BUKOPUCTOBYBATU TiNOXJIOPUTHE OKUCHEHHS
Co*" B Co®" mipu cuntesi [T iz Co y Bursazi kationa-<roctsi». Bussieno ¢hopMyBaHHsa okpeMoi (has3i OKCHy MUHKY TIPH 000X THITAX
OKHMCHEHHS 32 PaXyHOK TePMIYHOTO PO3Ma/y TI/I[POKCHUITY IINHKY.

[TopiBHsIbHUIT aHaITi3 KOJIPHIX XapaKTEPUCTUK TTOKA3aB, 10 BCi 3pa3Ky MAIOTh KOPUYHEBUI KOJIp pi3Hoi HacuueHocTi. Bussieno, 1mo
npu dopmysanni Co-smictaux ITIHIT cBitiora KOMbOPY 3HUKYEThCs. HacudueHicTh KOJBLOPY TakK caMo 3pOCTa€ y BUIAAKY 3a0apBJEHOTO
KaTiOHa-<«rocroaaps», Hanpukiaas Cu.

Kmouogi croBa: Zn-Co nozsiiiHo-maposuii rizpokcns, mirment, Cu-Co noaBiitHO-IIapOBHI TiIPOKCHI, OKNCHEHHS, TITOXJIOPHUT.
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INOPIBHAHHA BIIVINBY IIOBEPXHEBO-AKTHUBHIX PEYOBUH HA TEPMOKIHETUYHI XAPAKTEPUCTUKN
HIJIAKOJIYKHOTO HEMEHTY (c. 39-48)

I1. B. Kpusenko, 1. 1. Pynenxko, O. I1. KoncrantuHoBchKHii

TTliABUINEHHST IOBTOBIYHOCTI GETOHHMX Ta 3aMi300€TOHHNX KOHCTPYKINN 32 KPUTEPIEM TPIMMHOCTIIKOCTI € aKTyalbHOIO 3a/a4eio Oy-
NiBeTbHOTO MaTepiano3naBcTBa. [l BUpINTyBaHms 1i€i 3a/aui 3aITPOTIOHOBAHO e(DeKTHBHI PIllleHHs MO0 PETYJIIOBAHIS TEPMOKIHEUHUX
xapaktepucTuk 1akoayskuoro mementy (I1IJII1) nosepxueBo-aktuBHuMy pevoBunamu (ITAP) pisnoi XiMiuyHOI pUpoOAN JIs1 yIPABJIiHHS
TEPMOHANPYKEHNM cTaHOM GeToHy Ha fioro ocHosi (IILJIIT Geton).

3a JI0TIOMOT0I0 METO/Y KAJTOPUMETPIi MMOKA3aHO, M0 TPOOIEMHIIM € Pery oBaHHs cTpykTypoyTBopennst IIJII] anionoaktnaumu ITAP
Ha OCHOBI cKaaaHux mosiedipis. Ile obymoBaeHo HectabinbHicTio MoJieKyaspHol 6yzosu [TAP B rigparartiiinomy cepemnosuri [IJITT yepes
pyiiHyBaHHs cKIaHOehiPHUX 3B I3KiB BHACIIIOK JIyKHOTO TiZIPOJIi3Y.

3a JI01IOMOroi0 TEPMOKIHETUYHOTO aHaJIi3y BU3HAYCHO eeKTUBHICTh BUKOpUCTaHHs aHioHoakTuBHUX [TAP, saxi He mictaTh ckianHOe-
ipuux 3B’s13KiB, B pouti peryssttopis Tpimmnnoctiiikocti IIJIIT 6erory. [Ipocti mommiedipn i GaratoatoMui cimpTn 3a6e31mevyioTh MOKINBICTD
peryJiioBaHHs TPUBAJIOCTI IHAYKITiHOTO TIepiony pu 3abesnedeni Heobxianoi nosuortu rigpararii [IIJII] B konTposbHi Tepminn. [Tokazano
edexkTuBHicTh KaTioHoakTUBHUX [TAP, siKi XapakTepusyioThes cTablIbHICTIO MOJIEKYIAPHOT Oy10BU B rigparaiiiinomy cepegosumti LTI i
MIBUIIIEHUM PiBHEM a/ICOPOYIOUOi 3/aTHOCTI.

TTokasano smennrenHs edekruHOCTI ITAP 32 BrumBom Ha Tertosuzinenns LI B psaay: TyKHa Cistb KapOOHOBOT KMCIOTH>Cilb Y€TBEpP-

TUHHOI aMOHIEBOI CIIOIYKU>TIPOCTHIT 10JIiedip>TI0TicIIuPT>>CKIAIHUIT TIoJTiedip.




OTpuMani pe3ysbraTi € BasKJIMBUMU 3 OIVISIy HA MOKJIUBICTD eeKTHUBHOTO perysroBanHs Terosuinenns HIJIIL nuisgxom BBy Ha
cTpykrypoyTBopents ITAP 1eBHOi MoJIEKYISIPHOT GYI0BHU JIJIs TPOTHO30BAHOTO 3MEHIIIEHHST TPIIIIMHOYTBOPEHHST B TEPMOHATIPYKEHOMY CTaHi
1 BIAMOBITHOTO TiIBUIEHHS TOBTOBIYHOCTI KOHCTPYKITIH.

KmouoBi ciroBa: Muiakory>KHUI TIEMEHT, TTOBEPXHEBO-aKTHBHA PEYOBUHA, TPIIUHOCTIIKICTD, TETIOBU/IIJIEHHS 1IEMEHTHOTO TiCTa, TePMO-
HaNPYKEeHUIl CTaH.
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9®DOEKTUBHOCTD JIOMUHECIHEHIIUU KEPAMUKU HA OCHOBE UTTPUIT ATIOMUHHUEBOTO TPAHATA
JETUPOBAHHOTIO IIEPUEM CUHTE3UPOBAHHO PAJUAIIMOHHBIM CIIOCOBOM (c. 49-57)

Gulnur Alpyssova, Victor Lisitsyn, Michail Golkovski, Dossymkhan Mussakhanov, Zhakyp Karipbayev, Tatyana Grechkina, Dana
Karabekova, Artem Kozlovskiy

PisHOMAHITHICTh 3aCTOCYBaHb JIIOMIHECIHIOIUMX MaTepiaiiB Ha OCHOBI iTpili-amominiesoro rpanary (IAT) ta HeoOXiAHOI AuA mAHUX
1isieit Mopdouiorii BuKIMKata HeoOXigHicTs po3pobKku Gesiui TexHouorii X cnnTesy. Bei BUKOPUCTOBYBaHI TEXHOIOTIT CHHTE3Y CKJIA/IHI.
CrpykrypHa (hasa itpiii-amominieBoro rpaHaty hopMyeTbest 3a Oy/Ib-AKUX TEXHOJOTIH, TpK TeMIieparypax, 1o nepesuiryiors 1500 °C. Bu-
XiIHUMU MaTepiajlaMy JIJISi CHHTE3y € OKCUIM aJIIOMiHiI0, iTPiIo Ta 1HIMUX MeTaJIiB /Ui akTUBaIli Ta Moaudikaitii. MoxinBe BUKOPUCTAHHS
JKOPCTKOTO BUIIPOMIHIOBaHHsI /7is1 (popMyBaHHst HOBOI (hasu. Paziaiiiinuii cunrtes kepamiku 31iHCHIOETbCS MeHII Hik 3a 1 ¢, 6e3 BUKOpUCTaH-
Hs1 OyIb-sIKMX 100ABOK i BILIMBIB.

Cunres IPOBOANBCS Ha PUCKOPIoBayi esiekTpoHis [HctutyTy simeproi disuku (M. HoBocubipensk). [TpoBeieHo A0CTiKeH ST CIEKTPaib-
HO-KiHETUYHUX Ta KUJIbKICHUX XapaKTePUCTUK JIIOMiHECIIEHIIi1 BIepIe OTPUMAHUX METOJOM DPaialliifHOT0 CHHTe3y 3PasKiB KepaMiKu Ha
OCHOBI ITpiii-aIIOMiHIEBOrO rpaHATY AaKTUBOBAHOTO IEPIEM 31 CTATUCTUYHO 0OPOOKOI0 IX 3HAUEHD. [[OCIIITKEHO 3aI€5KHOCTI BIATBOPIOBAHOCTI
CIIEKTPAJIBbHUX XapaKTEePUCTHK JIOMiHECIeHIIil 3pa3KiB Bi/l TONEPeHbOI Mi/ITOTOBKY IUXTHU 710 CHHTE3Y. BUKOHAHO KiJIbKa IINKJIIB IOCTI/IKEHb
SICKPaBOCTi JIIOMiHOGOPIB.

[Tokasano, 110 OTpUMaHa Kepamika Ha OCHOBI iTpiii-alloMiHi€BOTO rpaHarta, ak THBOBAHOTO IepPieM Ma€ HeoOXiHI CreKTpaIbHO-KiHETHYHI
BJIACTUBOCTI, JIOCATHYTa e(heKTUBHICTb I1E€PETBOPEHHSI BUIIPOMIHIOBAHHS 4illa B JIIOMiHECICHILIO, TIOPIBHSAHHA 3 HASIBHOIO B IIPOMUCJIOBUX
smominodopax. Tpanndni BUMIpIOBaHi 3HAYEHHS MOJOKEHHST CMYT CTAHOBJIATD Bt 553,5 10 559,6 HM. 3HAUYEHHST SICKPABOCTI 3HAXO/SATHCS B
Meskax Big 4720 mo 1960 K[[/MZ.

Bceranonieno, 1110 0CHOBHOIO TPUYIHOIO PO3KH/Y XapaKTEPUCTUK JIOMiHECIIEHTHUX BJIACTUBOCTEN KepaMiKy Ha OCHOBI iTpiii-aioMimie-
BOrO I'paHary, akTHBOBAHOI'O LiepieM, OTPUMAHOI HIJIIXOM paialliifHoro CUHTe3y € BUCOKA IIBUJKICTb CUHTE3Y i, 0C00JIMBO, BUCOKA IIBUIKICTD
O0XOJIO/PKEHHST 3Pa3KiB.

Kiouosi caoBa: 6isii cBiTiogionn, itpiii-amomMinieBuii rpanar, JioMiHohOp, JIOMIHECIIEHILisT, CHHTEe3 Y MOJIi pajiiartii.
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BUBYEHHS BJACTUBOCTEM IPYHTY IIPU 3MIITHEHHI HABYXAIOUYMX I'JIMH 3 BUKOPUCTAHHAM
YEPEIIAIIIKOBOI 30JIU (c. 58-64)

Agus Tugas Sudjianto, Aji Suraji, Sugeng Hadi Susilo

Habyxaioua IJiHa € OIHIEI0 3i CKJIAAHOMIIB iz yac GyAiBeabHUX POGIT. IPYHT JIerko po3mIMPIOETLCS Hifl BILIMBOM BOJM, 1110 NPU3BOAUTD
J10 3HMKeHH s foro Minnocti. 1lg mpo6iema Moske OyTi BUpilleHa UJIIX0M 3MillHeH s IPYHTY. I pyHT yTBOPIOETHCA B Pe3yJIbTaTi BUBITPIOBaH-
HS1 i MiCTUTB MiHepaJa MOHTMOPUJIOHIT. I pyHT yske uyT/IMBUii 10 BOJIOIOCTI, Ma€ BUCOKHIA IOKa3HUK yCaJIKH, 110 3aBaska€ IPOBEJEHHIO Oy1i-
BeJbHUX PoOiT. ToMy /It BUPIiIEHHsT aHol npobeMu HeOOXiIHI I0AATKOBI MaTepiain, OMHUME 3 IKUX € 3MilHIoBaui rpyHTY. JIOCITiKeHHS
CIPSIMOBaHe Ha 3MIITHEHHsT HA0YXal04oro IJIMHUCTOTO IPYHTY. [IpoBenennii ananis (hisuko-MexaHiuHUX BJIACTUBOCTEI HAOYXaouoi IIIMHU 3
cyMitino gepernanikoBoi 3o, Habyxaioua riHa BinbupaeTbest Ge3mocepentbo (6e3 mopyieHHst CTpyKTypi) abo 3 mopyimentsiv. Hemopy-
[IEHWH IPYHT BiGUPAETHCS 3a IOIIOMOTO0 TPYOKH /ISt 3al00iraHHsI OPYIIIEHHS OBITPSIM, B TOM Yac sIK MOPYIIEHUIl IPYHT BiOMPAETHCS 3a
JIOTIOMOTOIO JIOTIATH 1 MOMIIAEThCS B MIIIKOBHI KOHTeHHEp. MeTo/ 3MiltHeHHS Ha0yXaio4ol IIMHI MOJISITAE B T0JABAHHI BiICOTKOBOTO BMICTY
cymini uepenammkosoi 30mm (5 %, 10 %, 15 %, i 20 %). [pyHT, mic/1s1 BUSHAYEHHS TOYaTKOBOi BostorocTi (Yd), mepeMinnyiors, moTiM hopmMyioTs B
mtiHApraHy dhopmy. Dopmy 36epirain B eKCHKATOPI, MOTIM KOKEH JAeHb MOJTNBATN 5 % BOIM 10 Hacuuents rpyuty. lami meromom [TpokTopa
Oysiu nipose/ieni XiMiuni (XiMiYHKMI aHasi3 rpyHTY, MiHepasoriynuii anaxis rpyuty), dhisudni (BOJIOricCTb IPYHTY, MeKa IJIACTHYHOCTI) i Mexa-
HiuHi BUNPOOYBaHHs (BUMIPOOYBAHHS HA HEOOMEKEHUI CTUCK, BUIPOOYBAaHHS Ha YIIJIbHEHHS, BUIPOOyBaHHs Ha HaOyxaHHs). PesymibraTu
TIOKA3aJM BIIMB J0ABAHHS 3MII[HIOIOYOTO MaTepiay i3 30/ yCTPUYHNX PAKOBHH B HAOyXaiowy IVIMHY Ha (Hi3MKO-MeXaHiYHi BIaCTHBOCTI
TPyHTY. /loZIaBaHH:A YepernanikoBoi 30J1 MOKe 3HI3UTH BOJIOTICTD IPYHTY 3a Pi3HUX MOKA3HUKIB ITACTUYHOCTI. Y TOIl 4ac K BeTMYMHA Ha-
MIPYTH IPYHTY 3MEHIINIIACS, HAOYXaHHS 3HAYHO 301IBINIIOCS B IOPIBHSAHHI 3 BUXIZHUM IPYHTOM.

Kimouosi cioBa: HaGyxaioua [/IMHa, YeperamkoBa 301a, 3MilHeHHs rpyHty, 3D HaOyXaHHs1, IOPYUIEHUI IPYHT, HEIIOPY IEHUIT IPYHT.



