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This study examined the suitability of polyethylene
terephtal (PET) waste to provide an alternative modification to
bitumen and reduce waste accumulation. The chemical structure
and physical properties were evaluated for modified bitumen
with different PET flakes content from 2 to 10 %. The effect of
PET waste content on bituminous systems was analyzed using
IR and 'H NMR spectroscopy, differential thermal (DTA) and
thermogravimetric (TGA) analyses. The study of change in the
microstructure as a result of bitumen modification was carried out
using atomic force microscopy (AFM). Regularities of changes in
the structural-group composition of bituminous binders after their
modification with PET waste have been established. It is noted that
the chemical interaction of the base bitumen with PET flakes occurs
due to the formation of associative bonds between the oxygen-
containing components of the modifier and bitumen.

The influence of the modifier on the physical and mechanical
properties was evaluated using standard methods (penetration,
extensibility and softening point). Based on the physical and
mechanical properties of bitumen, such as needle penetration
depth (penetration), ductility and softening point, it was found
that the optimal dosage of PET waste in terms of asphalt binder
characteristics is 3 %. It has been established that PET waste and
original bitumen interact both at the chemical and physical levels
and can be considered as a suitable alternative for changing the
properties of bituminous binders. Thus, the obtained samples of
modified bituminous binders have improved physical and mechanical
properties, which makes it possible to produce high-strength asphalt
concrete pavements based on them.

Keywords: PET waste, municipal solid waste, bituminous
binder, polymer modified bitumen, green chemistry.
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The use of a modern homogeneous metal complex catalyst for
the hydration of acetylenes is being investigated. The process is
relevant both for the industry of basic organic synthesis and for the
perfume industry. The analysis of existing processes used in indus-
try for the production of acetaldehyde was carried out. Significant
shortcomings of existing processes are revealed: low environmental
friendliness and high energy consumption. To solve this problem, the
reaction of hydration of an acetylene compound was studied using a
modern homogeneous catalyst based on gold, which is not toxic. The
study was conducted by selecting aliquots during the reaction. Using
the 1H NMR spectroscopy method, the conversion values of phen-
ylacetylene were calculated for the time values corresponding to the
moments of aliquot sampling. The reaction order with respect to
phenylacetylene was calculated and the reaction constant under the
reaction conditions was calculated. When reacting in the presence
of the proposed catalyst, a conversion of phenylacetylene of 86.96 %
is achieved in 3 hours. The data obtained provide grounds for car-
rying out the process of catalytic hydration of acetylenes, namely
phenylacetylene, with the production of acetophenone, which is
important for use in the perfume industry. The data obtained can be
applied to the process of hydration of acetylene with the formation
of acetaldehyde, which is widely used in the industry of basic organic
synthesis. For the process of catalytic hydration of acetylene com-

pounds, a hardware design is proposed, a gas-liquid reactor with a
changing hydrodynamic situation, which, together with the product
separation column, is combined into a single installation. Using an
optimized method, a catalyst based on gold chloride was synthesized
from a gold alloy.

Keywords: homogeneous metal complex catalysis, gold, triphe-
nylphosphine, hydration, acetylene, acetaldehyde, phenylacetylene,
acetophenone.
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This paper investigates the production of hydrocarbon resins
by oligomerization in solution and suspension of the C9 fraction
of by-products from oil refining. The disadvantage of existing
technologies for oligomers by free radical oligomerization is the
use of high reaction temperatures. The application of N-replaced
amino peroxides as low-temperature initiators and a suspension
oligomerization technology can reduce the temperature and dura-
tion of the reaction.

The correlation between oligomerization parameters and yield
and characteristics of oligomers has been established. Owing to this,
it will be possible to set optimal conditions and predict the properties
of the resulting products. The high values of the yield and bromine
number correlation in oligomerization in solution (—0.98 and —0.95)
and suspension (—0.83 and —0.80) indicate the course of the oligo-
merization reaction.

The main factor influencing oligomerization in solution is the
reaction temperature (correlation 0.80). The softening temperature
of oligomers is in the range of 349-353 K and does not depend on the
oligomerization conditions in the solution (correlation indicator 0.18).

Suspension oligomerization in the studied intervals does not
depend on temperature (correlation —0.08) and initiator concentra-
tion (correlation 0.40). It is proved that in the studied intervals
of variables, the yield of oligomers depends on the duration of the
reaction (correlation 0.88). The color indicator of suspension oligo-

merization products at the studied intervals varies slightly and is
20-30 mg I,/100 ml.

The established optimal conditions make it possible to effec-
tively use oil refining by-products by synthesizing light oligomers.

Under the established optimal conditions, the product yield is
22.7 % with oligomerization in solution and 19.4 % with suspension
oligomerization.

Keywords: petroleum polymer resin, tert-butyl piperidinomethyl
peroxide, 2- [4- (tert-butylperoxymethyl) piperazinomethylperoxy]-
2-methylpropane, suspension oligomerization, bromine number, oil
processing.
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The effect of the magnetization field on molecular interactions
of the bioethanol-gasoline fuel blends was investigated. This tech-
nique was promoted to escalate both the increase in combustion
energy and reduce emissions in the internal combustion engine.
The bioethanol and gasoline fuel are used for the single-cylinder
four-stroke engine with different mixtures, namely E0, E10, E20,
and E30, serially. Distinguish of electromagnetic field strength
with various intensity was given into the fuel by lower than 1,500
Gauss. The absorption intensity and the functional groups of the
fuel molecules are characterized in detail by Fourier Transform
Infra-Red (FTIR) spectroscopy. The exhaust gas emission and the
fuel blends energy are performed using a gas analyzer and calo-
rimeter bomb. By increasing the magnetic field, the de-clustering
of the fuel molecules is demonstrated by growing the absorption
intensity to be advanced. There is no change in the chemical

composition of the fuel as the magnetic induction was enforced.
Reduction of namely Carbon monoxide (CO), Nitrogen monox-
ide (NO), Nitrogen oxides (NOx), and Sulphur Dioxide (SO5)
gas emissions was attained to be 29 %, 25 %, 26 %, and 31 % us-
ing a magnetic field of 1,419.57 Gauss, respectively, compared to
gasoline fuel without magnetic condition. The greater reduction
occurs by employing E30 fuel with the same magnetic intensity,
achieved up to 38 %, 42 %, 70 %, and 63 %, regularly. The mag-
netization treatment leads to improved combustion quality with
efficiency increases up to 11.32 %. It contributes to perfect com-
bustion in a single-cylinder four-stroke engine system. Reducing
gas emissions can also bring a good environmental impact in the
life, although the heat energy gradually deteriorated as the fuel
utilized more bioethanol blends.

Keywords: magnetization fuel blends, mixtures of bioethanol-
gasoline, reduction exhaust emission, combustion energy.
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Biomass is one of the renewable energy sources that are often
found around the Indonesia area. It can be converted into vari-
ous forms of fuel by pyrolysis. Pyrolysis is a process of chemical
decomposition of biomass through a heating process at high
temperatures that occurs with no or little oxygen. The purpose of
this study was to analyze the effect of the type of biomass on the
characteristics of syngas, bio oil and carbon charcoal produced in
pyrolysis.

Syngas consisting of hydrogen and carbon monoxide can be used
as raw materials for the chemical industry in addition to electrical
energy, such as methanol, formic acid and ammonia industries. Bio-
oil contains a number of chemical compounds that have the potential
as raw materials for preservatives, antioxidants, disinfectants, or as
biopesticides. Carbon charcoal is useful as an energy source, activat-
ed carbon with higher economic value such as catalysts, adsorbents,
and supercapacitors.

This research used an experimental method. Biomass comes from
fish waste, tamanu waste, and duckweed. The parameters observed
were temperature of 400-500 °C, for 30 minutes, and 150 grams bio-
mass, in order to determine the duration of the syngas flame and the
amount of bio-oil and carbon charcoal. The syngas produced from
duckweed has a longer flame test with a time of 126 seconds with a
blue flame while the syngas from tamanu waste produces a reddish



blue flame for 18 seconds. On the other hand, the results of the bio-
oil produced from fish waste, 19.1 grams are weightier than from
duckweed, 3.2 grams. Then the most carbon charcoal is produced by
tamanu waste weighing 141.9 grams while the least is produced by
duckweed weighing 27.7 grams.

Keywords: renewable energy, biomass, fish waste, tamanu
waste, duckweed, pyrolysis, syngas, bio-oil, carbon charcoal, econ-
omy value.
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In Azerbaijan, in addition to natural oil, there are large reserves
of it in the form of bituminous rocks. The largest reserves are con-
centrated in the Balakhani part of the Kirmaki mountain, which are
more than 50 million tons.

In order to extract oil from bituminous rocks, various methods
are used. Including such methods of extracting oil from bituminous
rocks (BR): boiling BR with water without additives and with
alkaline type additives; extraction method using various solvents;
thermal cracking of BR; flotation method and supercritical fluid
extraction. In addition to these, methods of influencing bituminous
sands with various physical fields are also used, one of which is the
use of ferromagnetic fluids (FMF).

The use of alkali reactive reagent with iron nanoparticles is an
improvement of the method for extracting heavy oil components
from bituminous rocks and an environmentally friendly innovative
technology.

The study of the influence of the magnetic field with tension to
10 A/m on the process of oil extraction from bituminous rocks before
and after the use of ferromagnetic fluid showed an increase in oil recov-
ery by 7-8 % and 8—11 %, respectively. Further increase in the external
magnetic field strength with the maximum tight bond of the magnetic
moment with ferromagnetic particles of nanometer sizes can lead to
the appearance of additional tangent stresses caused by the braking
of the particle rotation field, the subsequent increase of the effective
viscosity of the colloid solution. A numerical method for determining
the threshold value of the magnetic field strength has been proposed to
analyze this phenomenon, at which the value of the dynamic viscosity
of the magnetic fluid is achieved, which is the limit for oil from the field
corresponding to the extraction of oil from bituminous rocks.

Keywords: bituminous sands, ferromagnetic liquid, dynamic
viscosity, nanoparticle, magnetic field strength, oil recovery.
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This work aims to prepare magnesium oxide MgO nanopow-
der using the coprecipitation method and prepare nanocomposites
by mixing MgO prepared nanopowder with epoxy resin by weight
percentages (0.5, 1, 1.5, 2, and 2.5) using hand lay up molding.
These prepared chemical materials are added to many consumer
products to meet fire safety codes and prevent these items from

catching fire quickly. If the flame retarded material or an adjacent
material has ignited, the flame retardant will slow down combus-
tion and often prevent the fire from spreading to other items. Es-
pecially some of these chemicals can accumulate in parts of elec-
trical equipment, cars, airplanes, and building components. Using
non toxic nanofillers in polymers to achieve flame retardancy is a
viable option. The prepared powder has a cubic structure, space
group, and 4.2165 A unit cell parameters according to X-ray dif-
fraction XRD data and using Dicvol 91 indexing program. The
grain size of the prepared powder was measured using Sherrer’s
equation to be 12.45 nm. The scanning electron microscope SEM
micrograph of MgO nanopowder showed a spherical shape. The
effect of MgO on flame retardancy of epoxy resin was investi-
gated using limiting oxygen index LOI, rate of burning RB, and
maximum flame height HF tests. According to the results of the
three standard tests, the best flame retardancy with a strong and
well intumescent char is obtained from the sample with 2 wt. % of
MgO nanopowder, which has the highest LOT value of 21.95, RB
value of 1.65 cm/min, and HF value of 5.44 cm. This data of using
MgO nanopowder as flame retardant was valuable and necessary
because it showed MgO nanopowder help prevent and slow fires
of epoxy resin, therefore, protecting property and saving lives.

Keywords: flame retardant, magnesium oxide, nanocomposites,
epoxy resin, nanopowder, coprecipitation method.
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The cost of electrochromic “smart” windows ranges from
200-800 USD/m?. The high cost is determined by the small volume
of production and the high cost of vacuum methods for applying
device layers. The development of other methods could lead to lower
costs and further mass use of “smart” windows.

The paper presents the work on improving the electrochemical
method of deposition of electrochromic films based on Ni(OH),.
Composite electrochromic films were deposited from Ni(NOj3),
solutions with the addition of water-soluble polymers — polyvinyl
alcohol (PVA), polyvinylpyrrolidone (PVP), and mixtures thereof.
Two PVA grades and one PVP grade were used in the experiments.
As a result, six films were obtained from solutions of different comd
positions and concentrations of polymers.

An investigation of the optical properties of the films in the
initial state showed that there is no intense absorption of light in
the entire visible spectrum and the transmission corresponds to
a glass substrate. Thus, the formed electrochromic films will not
produce tints and visible light absorption in the finished electro-
chromic element.

The electrochemical and electrochromic characteristics of the
films differed significantly depending on the amount and specific
polymers used. The film obtained from a solution containing PVA
grade 24-99 was the most electrochemically active, while the best
electrochromic characteristics were in the film deposited from a



solution of a mixture of PVP grade 24-99 and PVP. Moreover, the
films obtained in solutions containing separately PVA grade 24-99
and PVP had worse electrochromic characteristics, and the electro-
chemical characteristics were the same or worse relative to the film
obtained in a mixture of polymers.

The results of the method of electrochemical impedance spec-

troscopy showed compliance with the found electrochromic and
electrochemical characteristics of the formed films.

Keywords: electrochromism, nickel hydroxide, polyvinyl alco-

hol, polyvinylpyrrolidone, optical characteristics, electrochemical
impedance spectroscopy.
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BUKOPUCTAHHS BIIXO/IIB IOJIETUJIEHTEPE®TAJIATY B SKOCTI MOJIM®IKATOPIB JIJISI BITYMHIX
CHCTEM (c. 6-13)

Gulzat Aitkaliyeva, Madeniyet Yelubay, Dana Yerzhanova, Aiganym Ismailova, Sofiya Massakbayeva

V po6ori BuBYaacs npuaaTHicThb Bizxouis nosiernientepedrany (ITET) ais ansrepraruroi Mogudikaiiii 6iTyMy Ta 3MEHIIEHHST HaKO-
maeHHst Biaxomis. JlocmiukyBami XiMivHy CTpYKTYpY Ta disnusi BractuBocti Moudikosanoro 6itymy 3 pisanm mictom IIET-direxcis Bix
2 110 10 %. Brumus Bumicty IIET-Biaxoais na 6itymui cuctemu 6yio nmpoanasizosato 3a gonomoroio 14- ta 'H SIMP-cuektpockorii, ancdepen-
miaznproro Tepmivnoro (JITA) i tepmorpasimerprranoro (TTA) anasisy. Busduents sminn MikpocTpyKTypu B pedyasrati Mogudikanii 6itymy
MTPOBOJIUJTA 3 BUKOPHCTAHHIM aTOMHO-cu0Boi Mikpockorii (ACM). BeranoBsieHO 3aKOHOMIPHOCTI 3MiHHM CTPYKTYPHO-TPYIIOBOTO CKITAITY
GiTymMHUX B'spKydnx micsst ixupoi Moaudikanii ITET-siaxomamu. Bigsuauaersest, 1o ximiuna B3aemojtist Buxiguoro 6itymy 3 [IET-duexcamu
BiZIGYBAETHCsI 3a PaXyHOK YTBOPEHHsI aCOIIaTHBHUX 3B’I3KIB MiK KHCHEBMICHMMY KOMIIOHEHTaMK Mo udikaTopa i 6iTymMoM.

Bruis mozmdikaropa Ha (hisuMKo-MexaHiuHi BJIACTHBOCTI OIHIOBAJIM CTAHIAPTHUMM MeToziamil (TIeHeTpallisi, PO3TSDKHICTD 1 TeMIeparypa
poam’sikiiers ). Buxozsun 3 (isnKko-MexaHiYHUX BJACTHBOCTEH GITyMy, TaKMX SIK TIIMOMHA NPOHUKHEHHS TOJIKK (MeHeTparlis), TIacTHYHICTD i
TeMIIepaTypa po3M KIIeHHst, GyJI0 BCTAHOBJIEHO, 110 ONTHMaIbHe 103yBanHst [TET-BiIX0/iB 3 TOUKU 30py XapakTepUCTHK achasbroBOro B siKyI0ro
cranoBuTh 3 %. Beranoseno, mo [TET-Biaxomm Ta BUXiIHIN 6iTyM B3a€MOIIOTH SIK Ha XIMITHOMY, Tak i Ha (hi3NYHOMY PiBHSIX i MOKYTb POSTJIsiIa-
THCSI B SIKOCTI IHIXO/IATIOT aJIBTEPHATUBHU JIJIst 3MiHU BJIACTUBOCTEN OITYyMHUX B'sKy4nX. TAKMM YMHOM, OTPUMAH] 3paskn MO(iKoBaHNX 6iTyMHI/IX
BSDKYYHX MAIOTh TTOKpaiieHi (hisuko-MeXaHiuHi BIaCTHBOCTI, 1110 I03BOJISIE OTPUMYBATH Ha iX OCHOBI BUCOKOMITIHI ac(haybro0eTOHH] TIOKPUTTSI.

Kmouogi ciosa: [IET-sinxonu, tBepi 1106yTOBi BixX01H, 6iTyMHe BspKyue, nosimepmondikoBanuii 6iTyM, 3esieHa Ximisi.
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OTPUMAHHS KOMILIEKCY XJIOPHUY 30JI0TA I iOTO 3ACTOCYBAHHS B AKOCTI KATAJIIBATOPA JIJISI
MIPOMHUCJIOBOTO ITPOIIECY TTIPATAIIII AIIETUJIEHIB (c. 14-22)

I. B. Koxan, C. O. KyapsBues, /I. O. Mep:xueBcbkuii

JlocipkyeTbest 3aCTOCYBaHHSL Cy4aCHOTO TOMOTEHHOTO METAJIOKOMILTIEKCHOTO KaTasli3aTopa /IS Ipoliecy Tijpararii aneruseHis. IIpormec
€ aKTYAJIbHUM SIK JIUIST TPOMUCIOBOCTI OCHOBHOTO OPTaHIYHOTO CHHTE3Y, Tak I /711 napdyMepHoi mpoMucsIoBocTi. IIpoBesieno anasis icHylounx
MIPOTIECIB, SIKi BUKOPHCTOBYIOTHCS B TIPOMUCJIOBOCTI JIJIsT OTPUMAHHS alleTalbeTiny. BusBieni cyTTeBi HeoMiKN iCHYIOUNX TIPOIECiB: HU3bKa
€KOJIOTIUHICTh I BHCOKA EHEePro3aTpaTHICTh. JIJIst BUPIIIEHHS TTOCTABIEHOI MPOOJIEMHU JOCTI/IKYBANACh PEAKITis TiipaTaltii aleTunaeHoBoi cro-
JIYKH i3 3aCTOCYBAHHSIM CYy4acCHOTO TOMOTEHHOTO KaTali3aTopa Ha OCHOBI 30J10Ta, KMl € He € TOKCHYHUM. J[0CTizKeHHS TPOBOMIIOCE TIISTIXOM
BiIOUPAHHS aJliKBOT i/l Yac POBEACHHs peakiil. 3a nonomoroo Metony 1H SAMP criekrpockortii 6y BUpaxyBaHi 3HaYeHHsT KOHBEpCil (heHi-
JIAleTHIIeRY JIUIs 3HaY€Hb Yacy, 1o BiNOBIaloTh MOMeHTaM Bibopy amikBoT. Bupaxysanuii opsiiok peakiiii 3a (heHianeTnienom i po3paxo-
BaHa KOHCTAHTA peakliii 3a yMoB mpoBsezieHHs peakiii. [Tif yac peakiiii B IpUCyTHOCTI 3aIIPOIIOHOBAHOTO KaTasli3aTopa J0CAra€TbCsl KOHBEPCist
deninanermieny 86,96 % 3a 3 rogunn. OTprMani lani JAOTH MiICTABY IS IPOBEEHHSI TPOTIECY KaTATITHYHOI riipaTailil alleTHIeHiB, a came
(beninanernieny 3 OTpIMaHHSAM alleTOQEHOHY, KUl € BAsKJIMBUM /IS 3aCTOCYBaHHs y napdyMepHiil npomucioBocti. OTpuMaHi laHHI MOXYTh
GyTH 3acTOCOBaHi i 10 TPOIleCy TipaTarlii alleTHIIeHy 3 YTBOPEHHSIM alleTaTbETi Ty, SKIiT 3HAXOANTH IIIPOKE 3aCTOCYBAHHS Y TPOMUCIOBOCTI
OCHOBHOT'O OpraHiqHoro cuHresy. /{Jist mpolecy KaTajaiTHuHOI TijjparTaltii alleTUJIeHOBHX CIIOJYK, 3alIPOHOHOBAHO arapaTypHe 0ohOpMIIeHHS, ra30-
PIZAMHHII peakTop i3 3MIHHOIO TIPOANHAMIYHOIO 0OGCTAHOBKOIO, SIKWIA Pa30M i3 KOJOHOIO BU/JICHHST TIPOYKTY 00'€IHAHIMIA B €/IMHY YCTAaHOBKY.
3a oNTHMI30BAaHOI0 METO/IMKOIO CHTE30BAHO KAaTaJIi3aTOP HAa OCHOBI XJIOPHJLY 30J10Ta 31 CIIABY 30JI0Ta.

KimoyoBi cioBa: TOMOTEeHHNIT METATTOKOMILJIEKCHII KaTasli3, 3070To, Tpudenindocdin, rigparaiis, aneTuieH, aneTaabaeria, Gpeninare-
THUJIEH, areTo(eHo .
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OJIITOMEPHU3AIIIA BYTJIEBOJIHEBOI ®PAKIIIL Cy IHIIIITOBAHA AMIHOIIEPOKCUIAMU 3 ITUKJITYHUM
3AMICHUKOM (c. 23-31)

P. O. CyGrennbnuii, €. B. JKypascokuii, . B. Kiuypa, B. O. [Iginsk

JlocipKeHo oiepsKaHHs BYTJIEBOAHEBUX CMOJI OJIiroMepH3aliieio y posunui ta cycnensii ¢pakiii Co moGiYHNX TPOAYKTIB HahTOH
nepepobku. HemomkoM iCHyIOUNX TEXHOJIOTIH OMIroMepiB BLIBHOPAAMKAIBHOK OJITOMEPU3AII0 € 3aCTOCYBaHHsS BUCOKUX TEMIIEPATYD
peaxiiii. Buxopucranusa N-3aminieHnx aMiHOTIEPOKCU/IIB SIK HI3bKOTEMIIEPATYPHIX iHIIIaTOPiB Ta TEXHOJIOTI1 CycIen3iifioi oiroMmepusarii
JIO3BOJISIIOTH 3HU3UTU TeMIIEPaTypy Tpa TPUBAJIICTD PEaKILii.

BcranoBieno kopeldliio mapaMeTpiB oJiroMepmsaliii Ta BUXOAY i XapaKTEePUCTHK OJITOMepiB. 3aBASKU I[bOMY CTaHe MOKJIUBUM
BCTAHOBJIIOBATH ONTUMAJIbHI YMOBH Ta TIPOTHO3YBATH BJIACTUBOCTI OJICPAKAHUX MPOAYKTIB. BUCOKI 3HAUECHHS KODPEJISIILi BUXOLY Ta OPOMHOTO
yuesia pu osriromepusartii y posunni (—0,98 1 —0,95) a cycnensii (—0,83 1 —0,80) 1103BOJISIIOTH CTBEPLKYBATH PO Mepebir peakllii oiroMmepusartii.

OCHOBHMM YMHHUKOM, 1110 BIUINBA€E HA OJIIrOMEPU3alliio y po3unHi € Temieparypa peaxuii (kopessiis 0,80). Temneparypa po3m’sikiieHHsS
oJliromepiB 3Hax0UTHCs y Meskax 349—353 K i He 3aexxuthp Bizt yMOB osriromepusaitii y pogunti (rokasuuk xopesisiii 0,18).



CycriesiiiHa osriroMepusaltisi y JOCJI/PKYBaHUX iHTepBasax He 3aleKuTh Bif temmneparypu (kopessitis —0,08) i konuenrpaiti ininiatopa
(xopestsist 0,40). /loBeiero, 110 y AOCTIZKYBaHUX iHTEPBATIAX 3MIiHHUX BIXi/] OJiIrOMEPiB 3aI€KUTh Bi TpuBasiocTi peakitii (kopesist 0,88). [Toe
Ka3HUK KOJIbOPY IIPOJLYKTIB CyCIIeH3iiHOI oJ1iroMepusatiii y J0oC/IpKyBaHIX iHTepBasIaX 3MiHIOETbCsI He3HAUHO i cTanoBuTb 20—30 mr I/100 mut.

BeranoBieni onTuManbHi yMOBH J[03BOJISTIOTh €(DEKTHBHO BUKOPHCTOBYBATH MOOIYHI MPOAYKTH HA(TOMEPEpOOKN MITISIXOM CHHTE3Y
CBITJINX OJIITOMEPIB.

3a BCTAHOBJIEHUX ONTHMAJIBHUX YMOB BUXiJ[ IIPOLYKTY CTAaHOBUTH — 22,7 % npu osiromepusariii y posunni ta 19,4 % npu cycnensiiiniii
OJliroMepu3artii.

KioyoBi ciaoBa: HadromosiMepHa cMoOJia, TPET-OYTHI  MIEPUANHOMETHI MePOKCHI, 2-[4-(TpeT-OyTHUIITepOKCUMETHT)
inepasnHOMETUIIIIEPOKCH | -2-MeTUIIIIPOTIAH, CyCTieHsiiiHa oiroMepusartisi, 6GpoMue uncio, HabromnepepodKa.
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HAMATHIYYBAHHS BIOETAHO.JI-BEH3UHOBUX NAJTUBHUX CYMIIIIB 4 MIABUIIEHHSI EHEPTII
3IrOPAHHA 1 SHMKEHHA BUKHN/AIB BUXJ/IOITHUX T'A3IB (c. 32-40)

Tatun Hayatun Nufus, Andi Ulfiana, Noor Hidayati, Isnanda Nuriskasari, Emir Ridwan, Sri Lestari Kusumastuti, Sulaksana Permana,
Iwan Susanto

JIOCHIIPKEHO BIUIMB 110JIs HAMArHidyBaHHsl Ha MOJIEKYJSAPHI B3aeMogii maausHux cymimeil Gioeranos-Gensun. Ieit merox Oys
MPOCYHYTHI SIK 301IbIIIEHHS €Heprii 3TOPSHHS, TaK 3HUKEHHs BUKUIB Y ABUTYHI BHYTPIlIHBOTO 3ropsitis. Bioeranos ta GeH3UHOBE TTAJINBO
3aCTOCOBYIOTHCS JIJIs O/IHOIMJIIH/IPOBOTO YOTHPUTAKTHOTO JABUTYHA 3 pisHnMu cyminiamu, a came E0, E10, E20 ta E30, cepiitno. Biqminnicts
HAIpPYsKEHOCTI eJIeKTPOMATHITHOTO MOJIs Pi3HOi HanpyskeHocTi B Tmaiusi Oysia Hukdoio 3a 1500 Taycis. IHTEHCHBHICTD TIOTJIMHAHHS Ta
(yHKIIOHATBHI TPYITH MOJIEKYJI HAJIMBA JIOKJIAIHO 0XapAaKTEPU30BAHO 3a IOIOMOr0I0 iHdpauepBoHOi criekTpockorii 3 nepersopentsimM Dyp'e.
Buiku/i BifmpaiboBaHuX TasiB Ta eHepriio MaJuBHUX CyMilieil 3/iiiCHIOI0Th 3a J0MOMOTOI0 ra3oaHaji3aTopa Ta KaJOPUMETPUIHOI GOMOM.
V pasi 36i1bIIEHHST MArHITHOTO TI0JISA JIeKIacTepu3altist MOJIEKYJI TajluBa JAEMOHCTPYETbCA 301/IbIICHHSAM 1HTEHCUBHOCTI MOTJIMHAHHS, SAKE
HeoOXi/HO 36imbiTH. XiMIUHUN CKJTa/l MaJuBa He 3MIHUBCST, OCKIIBKI MarHiTHa iHAYKILg OyJa mocuuena. CKOPOYEHHS BUKU/IIB MOHOKCH/LY
syrienio (CO), monokcumy asory (NO), okcuzis azory (NOy) Ta miokcuuy cipku (SOy) 6yso nocsruyrto Ha 29 %, 25 %, 26 % 1a 31 % 3
BUKOPHCTAHHSIM MartiTHoro moJst 1419,57 Tayca BiAMOBiZAHO B TOPIBHSHHI i3 OEH3MHOBUM TTaJIMBOM (€3 MarHiTHUX yMOB. Bijibiire 3HMKeHHS
BinGyBaeThest 1pu BukopucTanHi masusa E30 3 Ti€ko K HAPYTOW0 MarHiTHOTO TOJIsL, IO A0CSITAEThest 10 38 %, 42 %, 70 % 1 63 %, peryisipHo.
O6pobra HaMarHigyBaHHsI IPU3BOAUTD 10 MOJIIIEHHST IKOCTi 3ropstiis 3i 36iabimentsaym KK/ no 11,32 %. Bin cipusie ieanbHOMY 3TOpsiHH
HIO B CHCTEMi OZIHOIMJIIHIPOBOTO YOTHPUTAKTHOrO ABUTYHA. CKOPOYEeHHs BUKUJIIB ra3iB TAKOK MOJKE BIUTMHYTH Ha HABKOJIMIITHE CEPe/IOBUIIE,
XOYa TeIJI0Ba CHEPrist HOCTYIIOBO MOTIiPIIYBAIACH, OCKIIBKU B SIKOCTI TTAJIMBA BAKOPUCTOBYBAJIOCS OiJibiie cymimeil GioeTaHory.

Ki1040Bi ¢i10Ba: HamMartivyBaHHsI HaJIUBHUX CyMillield, cyminni 6ioeTaHon-GeH31H, 3HUKEHHS eMicii TasiB, 110 Bi/NpaIiioBaiu, eHepris 3TOpsiHHsL.
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AHAJII3 BINIUBY BU/IIB BIOMACH (PUBHI BIJIXO/IH, BIIXO/I1 TAMAHY 1 PACKA) HA XAPAKTEPUCTUKN
CHHTE3-TA3Y, BIOHA®TH TA IEPEBHOI'O BYTIJIUIS, OAEP;KYBAHIX ¥V ITPOIECI IIIPOJII3Y (c. 41-46)

Adi Syuriadi, Ahmad Indra Siswantara, Fadia Ramadhania Nurhakim, Yubdina Nurfazlia Irbah, Bagas Al Rizky, Fara Arinda Zulfa,
Faisal Azizi Devitra, Sulaksana Permana, Iwan Susanto

Biomaca € OlHUM 3 IOHOBJIIOBAHUX JIFKEPEJI €Heprii, SIKi 4acTo 3ycTpivaoThes B paiioni IHaoHesii. Bona Moske 6yTH mepeTBopeHa B pisHi
BUJIM TTAJIMBA TIISIXOM T1ipoiidy. [Tipostis — 11e mpoitec XiMivHOTO Po3KJIafiaits GioMacu 3a I0MOMOTOIO TIPOTIeCy HArpiBaHHsT 34 BUCOKMX TEM-
1eparyp, 1o Biu6ysae'rbc91 3a BigcyTHOCTI 260 HEBENMKOT KiIbKOCTI KUCHIO. METOI0 JaHOTO JAOCTIIKEHHS € aHa/Ii3 BILIUBY TUILY 6iomacu Ha
XapaKTEePUCTUKHI CHHTE3-Ta3y, OioHa(TH Ta AePeBHOTO BYTLLISA, SIKi OTPUMYIOTH ITi/] 9ac MipoJisy.

CuHTes-ras, 110 CKIAJIAETHCS 3 BOJIHIO Ta MOHOOKCH/LY BYIVICIIO, MOXKE BUKOPHCTOBYBATUCS B IKOCTI CUPOBUHU JI/IE XIMIYHOI IPOMUCJIOBOCTI Ha
JIOJIATOK JIO €IEKTPOEHEPTil, JI7Is BUPOOHUITBA METAHOILY, MyPAIIIMHOI KHCJIOTH Ta amiaky. Bionadra MicTUTB psiji XIMIYHUX CIIOJIYK, sIKi TIOTEHITHHO
MOZKYTh OYTH BUKOPHCTAHI B IKOCTI CUPOBUHH JIJIsi KOHCEPBAHTIB, aHTHOKCUIAHTIB, Je3iHdikyiounx 3aco6iB abo Giorectuimais. lepesre Byris Ko-
PUCHE 5IK JKEPEJIO eHEpTil, aKTHBOBaHE BYTL/LISL 3 GIJIbIIT BUCOKOIO €KOHOMIYHOIO I[IHHICTIO, TAKe K KATai3aTOPH, aICOPOEHTH Ta CYIePKOH/ICHCATOPH.

Y naHoMy [OCHI/KEHHI BUKOPHCTOBYBABCS €KCIIEPHMEHTaNbHIN MeTo/. Biomacy oTpumyioTh 3 pUOHUX BiIXO/IiB, BIIXOAIB TaMaHy Ta
psacku. CrioctepexkyBannMu apamerpamu Oysm temneparypa 400—500 °C, Tpusaticts 30 xuauH Ta 150 rpamis Giomacy U1t BUSHAYEHHS
TPUBAJIOCTI MOJIYM'sl CHHTE3-ra3y Ta KiJibkocTi Gionadtu Ta gepesHoro Byrijis. CUHTe3-Ta3, OTPUMaHKi 3 PSCKHU, Ma€ OiJIbII TPHBaJe BUIIPO-
GyBaHHs MOAyM'siM 3 yacoM 126 cekyH/ 3 CHHIM MOIyM'sIM, B TOI 4ac SIK CMHTE3-ra3 3 BiZIXO/IB TaMaHy JIa€ YePBOHYBATO-CHHE IIOJIyM'sl IIPO-
tarom 18 cexynz. 3 inmoro 60Ky, pesyabrati GionadTu, oTpuManoi 3 pubHUX Biaxois, 19,1 rpama Gisbie, Hixk 3 psacku, 3,2 rpama. Haii6inbire
JIEPEBHOTO BYT1JLJISI OTPUMYIOTH 3 Bifix0/iB Tamany Baroio 141,9 rpama, Haiimeniie — 3 psicku Baroto 27,7 rpama.

KiiouoBi ciioBa: BiHOBIIIOBaHI JsKepesia eneprii, 6iomaca, pubHi BiIXO/H, BIAXOAN TaMaHy, psicKa, poJIi3, cuHTe3-ras, 6ionadra, 1epeBHe
BYTIJIIS, €KOHOMIUHA IIHHICTD.
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OIITHKA BIVINBY ®EPOMATHITHHUX PI/INH HA HA®TOBIJIIAYY BITYMIHO3HUX IIICKIB (c. 47-52)

Habibov Ibrahim Abulfas, Sadigova Tarana Yusif, Abasova Sevinc Malik

VY Aszep6aiizkani, KpiM mpupoaHoi HadTH, € BeJmKi 1i 3amacu y Bursii 6ityminosaux nopiz. Haiibinbimi 3amacu 3ocepepkeni y Basaxan-
cbKiil yactuni ropu Kipmaki, 1o ckiasarorh nmonasn 50 MijibiloHIB TOHH.



Jlns BustyderHs HadT 3 GITYMIHO3HUX MOPiJI BUKOPUCTOBYIOTHCS PisHi MeToAN. Y TOMY umCi Taki ciocobu BupoOyTKy HadTu 3 6ity-
minosnux opix (BIT) sik kun’arinms BIT 3 Bogoio 6e3 106aBok Ta 3 [06aBKaMK JIyKHOTO THITY; CIIOCIO eKCTPAKILT 3 BHKOPUCTAHHAM PI3HUX
Po34YMHHUKIB; Tepmiunmii kpekinr BIT; metos durorarii Ta HaskpuTnyHa duroiziHa ekerpakitis. KpiM HUX TaK0XX 3aCTOCOBYIOTh METO/IM BIJIUBY
Ha GITYyMIHO3HI TICKU PI3HUMHU (BI3UYHUMMU TIOJISIMHU, OIHUM 3 SIKUX € BUKOpUCTaHHs (hepomaritiux piann (OMP).

YockoHaNIeHHSIM METO/Ty BUJTYUEHHSI BAKKNX KOMIIOHEHTIB HaTH 3 6iTyMiH03ﬁmx [IOPIi/I T2 €KOJIOTIYHO YHUCTO0 IHHOBAIIITHOIO TEXHOJI0-
Ti€I0 € 3aCTOCYBAHHA JYTOAKTUBHOTO PearenTy 3 HaHOYaCTHHKAMMI 3aJTi3a.

JlocmipKeH s BIUIMBY MATHITHOTO TOJIsE HAPYsKeHicTio 10 10 A/M Ha npoiec BugoOyTKy HadTi 3 GiTYMIHOZHUX TIOPIj A0 Ta mic/st BU-
KopucTanHst (hepoMarHiTHOI piAnHN TTOKa3aIo 30iabieHns HadToBiIaYi iactiB Ha 7—-8 % ta 8—11 % Bimmosigno. Iloxasbime 36iTbITeHHsS
HAIPYKEHOCTi 30BHIMIHBOIO MarHiTHOTO IOJIS 32 MAKCUMaJIbHO TiCHOTO 3B’S13KYy MarHiTHOTO MOMEHTY 3 (pepOMAarHiTHUMM 4aCTUHKAaMK Ha-
HOMETPOBHUX PO3MIPIiB MOKE MPU3BECTH IO MOSBHU JOJIATKOBUX JOTHYHUX HAMPYT, BUKIMKAHUX TAJIbMYBAHHSM MOJsI 0GEPTAHHST YaCTUHOK,
MOJAJIBIIOTO 361bIeHHsT eeKTUBHOI B'I3KOCTI KOJIOIAHOr0 po3unHy. [[Jist aHAJIi3y 1[OTO SIBUIIA 3AMIPOIIOHOBAHO YNCENbHIIA METOJ BI3HA-
YEeHHS IOPOTOBOTO 3HAYEHHST HATTPY’KEHOCTI MATHITHOTO HOJIS, TIPU IKOMY JIOCSITAEThCS 3HAYEHHST INHAMIUHOI B'SI3KOCTI MArHITHOI PiAnHN, 10
€ MesKelo i HadTH 3 POJOBMINA, BIAOBIAHOIO BUAOOYTKY HaTH 3 GITYMIHO3HUX MOPI/I.

Kmouosi cioBa: 6iTymiHO3HI micky, hepoMarHiTHa pifinHa, [MHAMIYHA B'SI3KiCTh, HAHOYACTHHKA, HAPY/KEHICTh MATHITHOTO IOJISI, Ha-
drosigmaya.
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PEAJII3AIIA MgO/EINIOKCIJ] HAHOKOMITO3UTIB AAIK BOTHE3AXICHIMX 3ACOBIB (c. 53-57)

Noor Amer Hameed, Sura Jamal Abbas, Murtadah Thamer Jammal, Saad Qasim Abbas

ILa po6oTa crpsMOBaHa HA NPUTOTYBAaHHS HAHOIOPOIIKY OKCHIy MarHio MgO MeTosoM CIiBOCAKEHHs Ta MPUTOTYBAHHS HAHOKOM-
MO3UTIB MIJISIXOM 3MIIIlyBaHHsSI IPUTOTOBJIEHOTO HaHOMopomKy MgO 3 emokcuanoio cMosoio y BaroBux Bizcotkax (0,5, 1, 1,5, 2 ta 2,5) 3
BUKOPUCTAHHAM py4yHOro dopmyBanHs. L1i miarorossieni ximiuni MaTepiain 10/1a10TbCs /10 HaraTboX CIOKHUBYUX TOBAPIB, 1100 BiAMOBiAaTH
HOPMaM TIOKEKHOT Oe3eKr Ta 3aro0irTH MIBUAKOMY 3arOPsIHHIO TIUX TIPEAMETIB. SIKI0 BOrHe3axuCHUI Marepian abo cycigHii MaTepian
CIIAJIAXHYB, AHTUTIPEH YIIOBIILHUTH TOPIHHS 1 4acTo 3amobiraTuMe TOMMPEHHIO BOTHIO HA IHIN NpeaMeTn. 30KpeMa, JesKi 3 11X XIMiYHUX
PEYOBHUH MOKYTh HAKOMNIYBATICS B IETANISIX €T€KTPOOOTATHAHHS, aBTOMOOLTISX, JiTakax Ta GyAiBebHUX KOMITOHeHTax. Bukopucranus ne-
TOKCUYHUX HAHOHATIOBHIOBAYIB y MOJIIMEPAX JIist IOCSITHEHHST BOTHECTIHKOCTI € JKUTTE3aTHUM BapianToM. OTpUMaHUIT OPOIIOK MA€ KyOiuHy
CTPYKTYPY, TPOCTOPOBY TPYIy i apaMeTpH eJleMeHTapHoro ocepeaky 4,2165 A sza jannmu penrrenohasoBoro anaiisy Ta 3 BHKOPUCTAHHAM
nporpamu ingekcysanus Dicvol 91. Poamip 3epeH IpUroTOBJIEHOrO MOPOIIKY, BUMipstuii 3a pisusanusm Illeppepa, cranosus 12,4, CEM-
mikpodotorpadis Haromopomky MgO, 3pobseHa Ha CKaHyBaJIbHOMY €JIEKTPOHHOMY MIiKPOCKOMI, okasaza cepuuny dhopmy. Brumms MgO
Ha BOTHECTIIKICTh €MOKCHU/IHOT CMOJIU JIOCJI/IKYBAJIN 3 BUKOPUCTAHHAM TPAaHUYHUX KucHeBUX infekciB LOI, mBuakocti ropinnsg RB ta mak-
cumasbHOi Bucotn noaym’st HE 3a pesysibrataMu TphOX CTaHAAPTHUX BUIPOOYBaHb HAKPAILY BOTHECTIHKICTD PH CHJIBHOMY 0OCMYTYBaHHi,
110 106pe CITyYyEThCs, 1a€ 3pa3ok 3 2 Mac. % Hanomnopornky MgO, sikuii mae HaiiBuie snadennst LOI 21,95, snauennst RB 1,65 cm/cM. xB i
suavennst HF 5,44 cm. 1i gani npo Bukopucrtants HaHoropouky MgO B sikocti antumnipeny Oy/u miHHi i HeoOXijiHi, OCKIJIbKM BOHU MOKa3a-
Ji, 1o Haronopomok MgO momomarae 3amobirti i yIoBIIbHUTH ClTalax eMOKCHIHOI CMOJTH, OTJKe, 3aXUIIAI0YN MAITHO Ta PATYIOYN KUTTSI.

Komo4oBi ciioBa: aHTHIIIPEH, OKCH/I MarHii0, HAHOKOMIIO3UTH, eIIOKCH/IHA CMOJIA, HAHOIIOPOIIIOK, METO/T OCA/KEHHSI.
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JOCJIIPKEHHA XAPAKTEPUCTUK KOMIIO3SUTHUX EJNEKTPOXPOMHUX IIJIIBOK HA OCHOBI Ni(OH),,
ITIOJIIBIHIVIOBOI'O CIHIPTY I HOJIIBIHIJIIIIPPOJIIJIOHY (c. 58-65)

B. A. Korok, B. JI. Kosanenko, M. Mikolasek, P. Ondrejka, O. C. 3ima, I. M. Anaraiiuyk, /I. B. Bogonsn, K. M. Cyxwuit

1liHa eleKTPOXPOMHUX «PO3YMHUX» BiKOH KosmpaeTbesa B Mexkax 200—800 USD /Mm% Bucoka BapTicTh BU3HAYAETLCHA MAIUM 06CAIOM
BUPOGHUIITBA Ta TOPOKHEUEI0 BAKYYMHIX METOIB HAHECEHHS MApiB MPHCTPoio. Po3pobKa iHIINX METO/IB MOKe MPH3BECTH 0 3HIKEHHS
BapTOCTi Ta MACOBOTO BUKOPUCTAHHS «PO3YMHUX» BIiKOH.

TIpencraBaeno po6OTY 3 yIOCKOHANEHHS €JIEKTPOXIMIYHOTO METOTy HAHECEHHSI eIeKTPOXPOMHEX TLIIBOK Ha ocHoBi Ni(OH),. Hanecen-
HsI KOMITO3UTHUX €JIeKTPOXPOMHUX TTiBOK 3iiicHioBasu 3 po3untiB Ni(NOs)y 3 omaBaHHsIM BOIOPO3UNHHUX TOJIIMEPIB — MOJIiBIHIJIOBOTO
ciupry (IIBC), noaisininmipanigony (IIBIT) ta ix cymimeit. B excriepumenrtax BukopucroByBaan asi Mmapku [IBC ta oxny mapky II1BII. B
pesyJsrati 6yJI0 OTpUMaHO 6 TIIIBOK 3 PO3YKMHIB PI3HUX CKJIa/iB Ta KOHIIEHTPAIiN ToJiMepiB.

JlocnizzkenHs ONTUYHUX BJIACTUBOCTEH TIJIIBOK y TTOYaTKOBOMY CTaHi TTOKasaJlo, M0 B HUX BiJICYyTHE iHTEHCUBHE TOTJIMHAHHSA CBIiT/Ia Y
BCHOMY BHUIMMOMY CIIEKTPi Ta MPOIyCKaHHsI BiOBifae CKAAHIN migkmaaii. Takum ynroM, chopMoBaHi eJeKTPOXPOMHI TUIBKHU He OyIyTh
JlaBaTH BIATIHKIB 1 BUMIMOrO MOIJINHAHHS CBITJIa B TOTOBOMY €JICKTPOXPOMHOMY CJIECMCHTI.

EnexrpoximMiuni Ta eJleKTPOXPOMHI XapaKTePUCTUKW ILIIBOK 3HAYHO BIifPI3HSINCS 3aJ€XKHO Bifl KiTbKOCTI Ta KOHKPETHUX
BUKOPUCTOBYBAHUX T10J1iMepiB. HaiiOiIbin eIeKTPOXiMiYHO aKTUBHOIO Oysia IUIiBKa, OTpUMaHa 3 po3uuny, mo mictuts [IBC mapku 24-99,
NP [BOMY HalKpallli eJIeKTPOXPOMHI XapaKTepUCTHKK OYJIH Y IIBKH, oca/pkenoi 3 poguny cyminm TTBIT mapku 24-99 i ITBII. Bisxbu toro,
IJIIBKY, OTPUMaHi B po3unHax, 1o Mictsith okpemo IIBC mapku 24-99 i IIBII, masin e1eKTPOXPOMHI XapaKTepUCTUKH TipIil, a eJIeKTPOXiMiuHi
XapaKTEePUCTUKH TaKi sk abo TipIi y TOPIBHSHHI 3 TJTIBKOIO, OTPUMAHOIO 3 CYMIIIIi TTOJiMepiB.

Pesynbratu Merony eeKTPOXiMiUHOI iMIleJJaHCHOI CIIeKTpPOCKomii Iokazaju BiJAIOBIAHICTL 3HANWJEHUM €JEeKTPOXPOMHUM Ta
€JIEKTPOXIMIYHIM XapaKTepUCTHKaM c(hOPMOBAHNX TIJIiBOK.

KmouoBi cioBa: ejleKTpOXpoMi3M, TiZIPOKCU/] HIKeJTI0, TIOJIBIHIJIOBUI CHUPT, MOJIiBIHIITTHPPAIIiZIOH, ONITUYHI XapaKTEPUCTUKH, €JIEKTPO;
XiMiuHa iIMIIEJTaHCHA CIIEKTPOCKOTTiS.



