DOI: 10.15587/1729-4061.2021.224219

AN ANALYSIS OF EFFECT OF WATER HYACINTH
CARBONIZATION TEMPERATURE ON FABRICATION
AND EMI SHIELDING RADAR (p. 6-14)

Azam Muzakhim Imammuddin

State Polytechnic of Malang, Malang, Indonesia

Brawijaya University

JI. Veteran, Ketawanggede, Kec. Lowokwaru, Kota Malang,
Jawa Timur, Indonesia

ORCID: http://orcid.org/0000-0003-2231-4505

Sudjito Suparman
Brawijaya University, Malang, Indonesia
ORCID: http://orcid.org/0000-0003-3490-7543

Wahyono Suprapto

Brawijaya University

JI. Veteran, Ketawanggede, Kec. Lowokwaru, Kota Malang,
Jawa Timur, Indonesia

ORCID: http://orcid.org/0000-0003-3510-2448

Achmad As’Ad Sonief
Brawijaya University, Malang, Indonesia
ORCID: http://orcid.org/0000-0001-6044-6029

The need to increase the ability of water hyacinth com-
posites as EMI radar protection is related to the carbonization
process of organic materials. This research aimed to determine
the effect of water hyacinth carbonization temperature on the
effectiveness of fabrication and EMI shielding radar. The re-
search method includes the preparations such as cutting, wash-
ing, and drying the water hyacinth. The drying process is car-
ried out using an oven with a temperature of 70 °C for 4 days.
Then the water hyacinth is mashed until it reaches the 80 mesh
size. Then the carbonization process is carried out, with varia-
tions in carbonization temperature ranging from 500 °C, 600 °C,
700 °C, 800 °C, 900 °C and 1,000 °C, with a heat increase speed
of 3°C/minutes. After reaching the specified temperature, a
holding time is then carried out for 1 hour. Furthermore, the
composite composition of 30 % water hyacinth activated carbon
powder and 70 % phenol-formaldehyde (PF) resin was molded
using a hot press with a pressure of 300 kg cm? at 180 °C for
10 minutes. The results showed that the water hyacinth com-
posite could be used as an EMI protection material at the X-
Band frequency (8—12.5 GHz). Where the electrical conductivity
and EMI SE increases with increasing carbonization tempera-
ture. Water hyacinth composites at a carbonization temperature
of 1,000 °C showed the highest electrical conductivity and the
highest EMI SE, respectively 4.64-10%S/cm and 41.15dB (at-
tenuation 99.99 %) at a frequency of 8 GHz. The high absorp-
tion contribution is associated with the synergy combination of
KCI and the pore structure of the goitre. KCI contributes to the
magnetic properties and pore structure with high electrical con-
ductivity values.

Keywords: carbonization temperature, water hyacinth, EMI
shielding radar, holding time.
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One of the significant disadvantages of quartz glass-based
materials is their tendency to crystallize cristobalite during firing
and, as a consequence, a significant deterioration in performance. In
order to prevent crystallization of quartz ceramics during sintering,
a number of additives are used. However, all known options some
disadvantages, namely, relatively low strength values and increased
coefficient of linear thermal expansion of products.



In this regard, a promising area of research is to study the

effect of aluminum phosphate additives on the properties of
quartz ceramics. According to the totality of properties, the addi-
tion of AIPOy in an amount of 20 wt % has the most positive effect
on the characteristics of quartz ceramics. According to differential
thermal analysis, it is noted that up to a temperature of 1,200 °C, no
noticeable phase and modification transformations occur in the base
mixtures. In the course of the work, it was found that the most ap-
propriate firing mode is as follows: oxidizing medium; the products
are immersed in a hot furnace, after being held at the maximum
temperature, they are removed from the hot furnace, cooling occurs
slowly in the air. The materials obtained in this way are character-
ized by the following properties: 0=31.6-107 deg!; Gcomp=153 MPa;
P=2.7 %; tgd and ¢ (frequency 10'° Hz, temperature 20 °C) 0.001 and
10, respectively. It is noted that the main crystal phase prevailing in
the samples is aluminum phosphate. The microstructure of the mate-
rial is characterized by the presence of a small number of residual
pores and a densely sintered shard.

The proposed solution will significantly reduce power consump-
tion, improve production performance and increase the basic proper-
ties of polyfunctional quartz ceramic products.

Keywords: quartz ceramics, aluminum phosphate, cristobalite,
crystallization, slip casting, firing mode.
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This paper reports a study into the effect of mineral fillers
such as ground granulated blast furnace slag, microsilica, and nano
dispersed alumina on the structure formation and water resistance
of gypsum. The theoretical models of gypsum stone structure with
mineral fillers have been built and described, taking into consid-
eration the sign of the surface charge of gypsum crystals and filler
particles. In accordance with the developed models, the fillers en-
able the formation of a dense structure of gypsum stone as a com-
positional material with a large number of electro-heterogeneous
contacts. With this structure, the gypsum dihydrate crystals are
maximally protected from contact with water and dissolution. The
electron microscopic study of the gypsum stone with mineral fillers
has been carried out, which has confirmed that the rational ratio of
gypsum to slag ensures the densest structure of the stone. The depen-
dences of the strength of gypsum stone in the dry and water-saturated
condition and a water resistance factor (softening) on the content of
slag, micro-and nano dispersed filler, a water-hardened ratio, have been
experimentally established. The introduction of a rational amount of
microfiller with a negative surface charge (microsilica) has increased
the water resistance ratio by 0.2-0.4 amounting to a value of 1. The
introduction of a rational amount of micro-filler with a positive surface
charge (nano dispersed alumina) has improved the water resistance ra-
tio by 0.8 amounting to a value of 0.9. The established mechanism that
forms the gypsum stone structure with fillers would make it possible to
develop the compositions for a mineral binder based on gypsum, which
could be used under wet operational conditions.

Keywords: gypsum dihydrate, crystalline hydrates, electro-het-
erogeneous contacts, blast furnace slag, microsilica, nano dispersed
alumina.
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Nickel hydroxide is widely used in supercapacitors, alkaline bat-
teries, for the electrocatalytic oxidation of organic contaminants, etc.
Due to their electrochemical activity, Ni(OH), (o+f) samples with a
layer structure synthesized in a slit diaphragm electrolyzer are the most
promising. To improve the continuous technology of electrochemical
synthesis of nickel hydroxide, the possibility of recycling the spent
catholyte containing sodium sulfate was determined. For this, samples
of nickel hydroxide were synthesized from a solution of nickel sulfate
in the presence of sodium sulfate with concentrations of 40, 60, 80,
100, and 120 g/L. The crystal structure of the samples was studied by
X-ray phase analysis; the electrochemical properties were studied by
the method of cyclic voltammetry. It was shown that the base sample
obtained without the presence of sodium sulfate was a monophase lay-
ered (o+B) structure with a high content of o-modification. The crys-
tallinity of the sample was not high. It was revealed that the presence of
sodium sulfate led to a decrease in the crystallinity of nickel hydroxide
due to an increase in the electrical conductivity of the solution and a
decrease in the voltage in the electrolyzer. Cyclic voltramperometry
showed that synthesis in a slit diaphragm electrolyzer in the presence
of NaySOy (40-80 g/L) did not lead to a significant change in the
electrochemical activity of nickel hydroxide samples. An increase in the
concentration of sodium sulfate in the catholyte to 100-120 g/L led
to an increase in electrochemical activity — the specific current of the
discharge peak was 3.7-3.9 A/g (compared to 2.1 A/g for the reference
sample).

A comprehensive analysis of the characteristics of nickel hydroxide
samples synthesized in the presence of sodium sulfate revealed the pos-
sibility and prospects of recycling the spent catholyte in a continuous
technology for producing Ni(OH)s, in a slit diaphragm electrolyzer. Tt
was revealed that when introducing recycling, it was recommended to
maintain a high concentration of sodium sulfate (80—100 g/L.).

Keywords: nickel hydroxide, recycling, sodium sulfate, synthe-
sis technology, electrochemical activity, slit diaphragm electrolyzer.
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Electrodeposition of composite coatings based on copper
is a promising direction in the creation of advanced materials
for multifunctional purposes. An important area of composites
application is to use them in the treatment systems for gas
emissions and wastewater. It is advisable to use semiconduc-
tor oxide materials, in particular titanium dioxide, as the pho-
tocatalysts in the photo destruction of organic pollutants of
wastewater. The structural features of wastewater treatment
equipment require that titanium dioxide particles should be
fixed in a rigid matrix. Resolving the task of fixing photosensi-
tive elements at the surface of a certain configuration implies
the electrodeposition of coatings by composites, in particular
Cu-TiOy. An important factor affecting the functional charac-
teristics of composites and their manufacturing technology is the
nature of the electrolyte. It has been shown that the electrodepo-
sition of Cu—TiO, composites from methane-sulfonate electro-
lytes makes it possible to reduce the coagulation of the dispersed
phase and to obtain coatings with a high content of titanium
dioxide from a suspension solution containing no more than 4 g/1
of TiO,. It was established that the content of the dispersed phase
in the composite made at a current density of 2 A/dm? and the
concentration of titanium dioxide in the electrolyte at the level
of 4 g/1is 1.3 % by weight, which is twice as much as when using a
sulfate electrolyte. It has been shown that the increase in the content
of the dispersed phase in the coatings from 0.1 to 1.3 % by weight is
accompanied by an increase in the degree of photo destruction of the
colorant from 6 to 15.5 %. The micro-hardness of coatings increases,
in this case, by 30 %. The proposed electrolyte to make the Cu-TiO,
composites is an important contribution to the development of the
synthesis of wear-resistant high-performance photocatalysts for
treating wastewater from organic pollutants.

Keywords: methane-sulfonate electrolyte, composite coatings,
titanium dioxide, photocatalysis, micro-hardness.
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The development of technology has increased the need for com-
posite materials, where the technology of composite materials with
natural fiber reinforcement is growing. The existence of natural fiber
is very abundant, and it has not been fully utilized. Until now, the
use of coconut fiber was still limited to the furniture and household
handicraft industries. Coconut coir fiber has the potential as a raw
material for composite materials. The lack of strength of the bonds
is due to the hydrophobic fiber, and the fiber surface is less rough,
and dirty. This study evaluates the coir surface characteristic of the
fiber and its bounding with the polyester matrix after being treated
by limestone water. The scanning electron microscope was used for
observing fiber surfaces and surface matrix. The wettability test to
observe fiber surface energy was performed. Interface shear strength to
evaluate the bonds between fibers and matrix was determined. Coconut
coir fibers were immersed in limestone water, with a 5 % percentage of
limestone and time variations of 0, 4, 8, 12, 16, and 20 hours. The scan-
ning microscope electron observations of fibers show that the fiber sur-
face tends to be clean, rough, and grooved. The highest surface energy
was obtained at 40.74 mN/m during the limestone water immersion
for 8 hours. The highest value of the interface shear strength between
the fiber and the matrix is 3.80 MPa during 8-hour immersion, 0, 4, 12,
16, and 20-hour immersion, respectively, 3.02, 3.09, 3.52, 3.47, and 4.40
MPa. The results showed that coir fiber with limestone water immersion
for 8 hours had a clean, rough, and grooved surface so that the bond
between the fiber and matrix was better. This research shows that lime-
stone water can be used as a fiber treatment medium which was natural.

Keywords: limestone, coconut fiber, immersion, surface fiber,
wettability, interfacial shear strength.
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This paper has considered the possibility of using new finishing

formulations to finish the Crust leather, manufactured from cattle

raw materials aimed to finish shoes and leather garments.

The quality indicators of finishing formulations and their el-

ementary chemical composition have been investigated. It was found



that the finishing formulations possess a high covering capacity due

to the presence of mineral pigments in their composition. X-ray fluo-
rescent analysis has proven that the presence of chromium pigments
and copper compounds renders the green color to the composition;
the compounds of cobalt, copper, iron, chromium — blue color; cobalt
compounds — reddish-brown color.

It has been established that the finishing formulations are resis-
tant to the effect of electrolytes of different nature over a wide pH
interval, from 2 to 11.

When determining the uniformity of the composition by us-
ing a chromatography method involving fan-shaped paper, it was
found that the composition of blue has a pronounced purple hue, of
reddish-brown — red.

The effectiveness of the use of finishing formulations to finish the
Crust leather has been proven by determining the indicators of its
quality. The finishing formulations give the Crust high resistance to
dry (exceeding 500 rotations) and wet friction (exceeding 150 rota-
tions), multiple bending (exceeding 50,000 rotations), the effect of
water (2 to 5 points), and organic solvents (2 to 4 points). At the same
time, the finishing formulations are characterized by rapid diffusion
into the structure of the leather with a natural front surface with
the simultaneous provision of specific properties to it. Specifically:
water-repelling properties (hydrophobicity), shine, wax grain, matte,
saturated homogeneous color. The leather with the introduced finish-
ing formulations does not require fixing the resulting coating with
water-based varnish.

It is recommended to use the finishing formulations in the pro-
duction of Crust leather shoe top by applying them onto the surface
by spraying or using a brush to create the desired effect.

Keywords: Crust leather, composition of finishing formulations,
finishing, covering capacity, quality of coating.
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The primary oil processing product is a mixture of different hydro-
carbons. One of the hard-to-process petroleum products is fuel oil. This
paper considers a method to derive clear (light) fractions of petroleum
products by the catalytic processing of fuel oil on a zeolite-containing
catalyst at 1 atm under the technological conditions of aerosol nano-
catalysis. The prospect of the catalytic processing of a viscous residue
— fuel oil — has been analyzed and estimated. The process is carried out
by dispersing the catalytically active component in a vibratory-fluidized
layer. Chemical transformation occurs during the constant mechano-
chemical activation of catalyst particles by forming an aerosol cloud in
the reactive volume. Natural zeolite catalyst of the type Y was selected
for research. Methods for separating the gasoline and diesel fractions of
light hydrocarbons and for analyzing the gas phase have been given. The
effect of the concentration of zeolite catalyst acrosol on the composition
of cracking products (the yield of the gasoline and diesel fractions of
light hydrocarbons) has been studied. It is noted that the rate of the
course of fuel oil processing in the aerosol of the catalyst is 1.5-2 times
higher than that in thermal processing. Tt has been found that in fuel oil
processing based on the aerosol nanocatalysis technology, the concen-
tration of the catalyst can be controlled to produce the final product.
The study results have shown that the optimal conditions for processing
fuel oil in the aerosol of the catalyst should be considered 773 K, a fre-
quency of 5 Hz, a pressure of 1 atm. At the same time, a concentration of
the catalyst of 1-5 g/m?® should be considered optimal for the output of a
light fraction of hydrocarbons. In this case, the yield is up to 80 % of the
fraction in the laboratory. It was found out that during the processing of
fuel oil, the concentration of the catalyst makes it possible to optimize
the output of light oil products under the technological conditions of
aerosol nanocatalysis.

Keywords: aerosol nanocatalysis, fuel oil processing, vibration
fluidization, zeolite catalyst, light hydrocarbon fraction, mechano-
chemical activation.
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Bioethanol is a renewable energy that can replace gasoline,
which will run out in the future. This study investigates the influ-
ence of magnetization of bioethanol fuel on the fuel combustion
temperature in the combustion chamber of a gasoline motor. The
fuel used is bioethanol with a composition of EO (pure gasoline),
E10 (10 % bioethanol+90 % gasoline), E20 (20 % bioethanol+80 %
gasoline), E30 (30 % bioethanol+70 % gasoline), E40 (40 % bio-
ethanol+60 % gasoline). The fuel passed through the magnet with
a magnetic variation of 647.15 Gauss, 847.25 Gauss, 1419.57 Gauss.
The temperature sensor used is a K-type thermocouple. The tem-

perature sensor was inserted in the combustion chamber to measure
the combustion chamber temperature. The thermocouple data were
recorded in Microsoft Excel on a computer using the LabVIEW
program via NI-USB 9213 interface. The temperature data re-
corded is 400 data/second. The results obtained without exposure
to the magnetic field, the lowest peak temperature of 577.1998 °C
at E40 and the highest peak temperature of 582.1786 °C at EO.
The higher the bioethanol content, the lower the temperature of
fuel combustion to the low bioethanol viscosity. The increasing
magnetic field strength will increase the combustion temperature;
hence the fuel burned quickly and the combustion process is more
perfect. The result obtained with the magnetic field exposure, the
lowest peak temperature of 577.8347 °C is at E40. The highest peak
temperature of 587.36 °C is at E0. The use of a magnetic field in the
bioethanol fuel mixture can increase the combustion temperature
so that the fuel molecules move freely and the fuel is more easily
mixed with oxygen. As more fuel is burned, the combustion of the
fuel becomes complete.

Keywords: combustion chamber temperature, bioethanol, gaso-
line engine, magnetic field, thermocouple, LabVIEW.
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This paper reports a study that employed a digital three-
dimensional model of the gas condensate reservoir to investigate
the process of nitrogen injection at the boundary of initial gas-
water contact at different values of the injection duration. The
calculations were performed for 5, 6, 8, 10, 12 and 14 months
injection duration. Based on the modeling results, it was found
that increasing the duration of the nitrogen injection decreases
the operation time of production wells until the breakthrough of
non-hydrocarbon gas. Based on the analysis of the technological
indicators of reservoir development, it was established that the
introduction of technology of the nitrogen injection into a reser-
voir ensures a reduction in the volume of reservoir water produc-
tion. The cumulative water production at the time of nitrogen
breakthrough to the production wells at the nitrogen injection du-
ration of 5 months is 197,3 thousand m?; of 14 months — 0,038 m3.
According to the results from the statistical treatment of estima-
tion data, the optimal value for the nitrogen injection duration
was determined, which is 8,04 months. The ultimate gas recovery
factor for the optimal period of the non-hydrocarbon gas injection
is 58,11 %, and in the development of a productive reservoir for
depletion — 34,6 %. Based on the research results, the technologi-
cal efficiency of nitrogen injection into a productive reservoir has
been determined at the boundary of initial gas-water contact in
order to slow the movement of reservoir water into gas-saturated
horizons. This study results allow the improvement of the existing
technologies of hydrocarbon fields development under conditions
of water drive. The use of the results of the research carried out
in production will make it possible to reduce the volume of cu-
mulative water production and increase the ultimate gas recovery
factors to 23,51 %.

Keywords: 3D field model, gas condensate reservoir, water
drive, trapped gas, nitrogen injection.

References

1. Matkivskyi, S. V., Kovalchuk, S. I., Burachok, O. V., Kondrat, O. R.,
Khaidarova, L. 1. (2020). Research of the water-pressure system
small show influence on the material balance reliability. Prospecting
and Development of Oil and Gas Fields, 2 (75), 43-51. doi: https://
doi.org/10.31471/1993-9973-2020-2(75)-43-51

2. Kondrat, R. M. (1992). Gazokondensatootdacha plastov. Moscow:
Nedra, 255.

3. Romi, A, Burachok, O., Nistor, M. L., Spyrou, C., Seilov, Y., Dju-
raevy, O. et. al. (2019). Advantage of Stochastic Facies Distribution
Modeling for History Matching of Multi-stacked Highly-hetero-
geneous Field of Dnieper-Donetsk Basin. Petroleum Geostatistics
2019. doi: https://doi.org/10.3997/2214-4609.201902188

4. Ter-Sarkisov, P. M. (1999). Razrabotka mestorozhdeniy prirodnyh
gazov. Moscow: “Nedra”, 659.

5. Firoozabadi, A., Olsen, G., van Golf-Racht, T. (1987). Residual Gas
Saturation in Water-Drive Gas Reservoirs. SPE California Regional
Meeting. doi: https://doi.org/10.2118/16355-ms

6. Krivulya, S., Matkivskyi, S., Kondrat, O., Bikman, E. (2020). Ap-
proval of the technology of carbon dioxide injection into the V-16

water driven reservoir of the Hadiach field (Ukraine) under the



conditions of the water pressure mode pages 1-2. Technology
Audit and Production Reserves, 6 (1 (56)), 13—18. doi: https://
doi.org/10.15587/2706-5448.2020.217780

. Sim, S. S.-K., Brunelle, P, Turta, A. T, Singhal, A. K. (2008).
Enhanced Gas Recovery and CO, Sequestration by Injection of

Exhaust Gases From Combustion of Bitumen. SPE Symposium on
Improved Oil Recovery. doi: https://doi.org/10.2118/113468-ms

. Turta, A. T, Sim, S. S. K., Singhal, A. K., Hawkins, B. F. (2007). Basic

Investigations on Enhanced Gas Recovery by Gas-Gas Displace-
ment. Canadian International Petroleum Conference. doi: https://
doi.org/10.2118,/2007-124

. Sim, S. S. K, Turta, A. T. Q., Singhal, A. K., Hawkins, B. E (2009).

Enhanced Gas Recovery: Effect of Reservoir Heterogeneity on Gas-
Gas Displacement. Canadian International Petroleum Conference.
doi: https://doi.org/10.2118,/2009-023

. Sim, S. S. K., Turta, A. T, Singhal, A. K., Hawkins, B. E (2008). En-

hanced Gas Recovery: Factors Affecting Gas-Gas Displacement Ef-
ficiency. Canadian International Petroleum Conference. doi: https://
doi.org/10.2118,/2008-145

. Jikich, S. A, Smith, D. H., Sams, W.N., Bromhal, G. S. (2003). Enhanced

Gas Recovery (EGR) with Carbon Dioxide Sequestration: A Simula-
tion Study of Effects of Injection Strategy and Operational Parameters.
SPE Eastern Regional Meeting. doi: https://doi.org/10.2118,/84813-ms

. Clancy, J. P, Gilchrist, R. E. (1983). Nitrogen Injection Applications

Emerge in the Rockies. SPE Rocky Mountain Regional Meeting. doi:
https://doi.org/10.2118/11848-ms

. Kalra, S., Wu, X. (2014). CO; injection for Enhanced Gas Recovery.

SPE Western North American and Rocky Mountain Joint Meeting.
doi: https://doi.org/10.2118/169578-ms

. Ermakov, P. P, Eremin, N. A. (1996). Nagnetanie azota v poristye

sredy dlya uvelicheniya nefteotdachi. Geologiya, geofizika i raz-

rabotka neftyanyh mestorozhdeniy, 11, 45-50.

. Canchucaja, R., Sueiro, M. (2018). Feasibility of Nitrogen In-

jection in a Multi-layered Lean Gas Condensate Reservoir.

16.

17.

18.

19.

20.

21.

22.

23.
24.

25.

SPE Russian Petroleum Technology Conference. doi: https://
doi.org/10.2118,/191652-18rptc-ms

Kondrat, O., Lukin, O., Smolovyk, L. (2019). Analysis of possibili-
ties to increase oil recovery with the use of nitrogen in the context
of deep oil deposits of the Dnipro-Donetsk oil-and-gas Ukrainian
province. Mining of Mineral Deposits, 13 (4), 107—113. doi: https://
doi.org/10.33271 /mining13.04.107

Kondrat, O. R., Kondrat, R. M. (2019). Pidvyshchennia
hazovyluchennia z hazovykh rodovyshch na vodonapirnomu rezhy-
mi shliakhom rehuliuvannia nadkhodzhennia zakonturnoi plasto-
voi vody i vydobutku zeshchemlenoho hazu. Naftohazova haluz
Ukrainy, 4, 21-26.

Ter-Sarkisov, P. M., Nikolaev, V. A., Guzhov, H. A., Rassohin, S. G.
(2000). Tehnologiya zakachki azota dlya dobychi zashchemlennogo
i nizkonapornogo gaza. Gazovaya promyshlennost’, 4, 24-26.

Khan, C., Amin, R., Madden, G. (2012). Economic Modelling of
CO, Injection for Enhanced Gas Recovery and Storage: A Res-
ervoir Simulation Study of Operational Parameters. Energy and
Environment Research, 2 (2). doi: https://doi.org/10.5539 /eer.
v2n2p65

Tiwari, S., Kumar, M. S. (2001). Nitrogen Injection for Simultaneous
Exploitation of Gas Cap. SPE Middle East Oil Show. doi: https://
doi.org/10.2118,/68169-ms

Oldenburg, C., Law, D., Gallo, Y. L., White, S. (2003). Mixing of CO,
and CHy in Gas ReservoirsCode Comparison Studies. Greenhouse
Gas Control Technologies - 6th International Conference, 443—448.
doi: https://doi.org/10.1016/B978-008044276-1,/50071-4
ECLIPSE. ECLIPSE Technical Description. Version 2020.1 (2020).
Schlumberger, 1078.

Petrel* Help. Version 2019.2. Mark of Schlumberger.

Whitson, C. H., Brule, M. R. (2000). Phase Behavior. Vol. 20. Rich-
ardson, Texas, 240.

Mysliuk, M. A., Zarubin, Yu. O. (1999). Modeliuvannia yavyshch i
protsesiv u naftohazopromysloviy spravi. Ivano-Frankivsk: Ekor, 494.



DOI: 10.15587/1729-4061.2021.224219
AHAJII3 BILUIUBY TEMIIEPATYPU KAPBOHI3AIII BOJITHOTO TIAIIMHTA HA BUTOTOBJIEHHSA TA
EJEKTPOMATHITHE EKPAHYBAHHA (c. 6-14)

Azam Muzakhim Imammuddin, Sudjito Soeparman, Wahyono Suprapto, Achmad As’ad Sonief

HeoOXifiHiCTD MiABUIIEHHS 3aXUCHOT 3/[aTHOCTI KOMITO3UTIB Ha OCHOBI BOZISTHOTO TIAIIMHTA B/l JIEKTPOMATHITHUX BUITPOMIHIOBAHb OB’ sI3aHa
3 TporiecoM KapOoHizallii opraniuanx Matepiazis. MeToo AaHoro A0CHpKeH s OyJ10 BUSHAYMTH BIUIMB TeMIepaTypu KapOoHizaiii BOASHOTO
rianHTa Ha epeKTUBHICTD BUTOTOBJIEHHS Ta €JIeKTPOMArHITHOTO eKpaHyBaHHs. MeTo/ 0C/Ii/PKeH s BKIIIOYAE HACTYIIHY Ii/[ITOTOBKY: Pi3aHHs,
IIPOMUBAHHS 1 CyIIIKa BoJsiHOTO riaruTa. [Iporec cyurinns saificHioeTbes B niedi ipu temrieparypi 70 °C mporsirom 4 suis. [Torim Bozsinmii Tia-
IHT TTOAPIGHIOITH 10 po3mipy 80 merr. Jlai mpoBoisiTh Tipotiec kKapGoHisaltii mpu Temieparypi B aianasoni sig 500 °C, 600 °C, 700 °C, 800 °C,
900 °C i 1000 °C 3i uBuzxictio 36impurents temra 3 °C/xs. Kpim Toro, kommosuThuii ckiaz 3 30 % MOPOIIKY aKTHBOBAHOTO BYTL/LISL BOISTHOTO
rianTa i 70 % denondopmanbaerianoi (OD) cMosu hopMmyBaam 3a I0MOMOToI0 rapstuoro npeca i Tuckom 300 kr/cm? pu 180 °C npots-
rom 10 xBumiH. OTpuMani pesysbraTi MOKa3aju, 10 KOMIIO3UT Ha OCHOBI BOISIHOTO TialfiHTa MOKe OYTH BUKOPUCTAHUIT B SIKOCTI MaTepiany
JUISL 3aXKICTY Bijl €JIEKTPOMATHITHUX BUITPOMIHIOBaHb Ha YacToTi X-mianasony (8—12,5 I'Tir). IIpu 1pomy, eJIeKTpOrpoBiHicTh i e(heKTHBHICTD
€JIEKTPOMATHITHOTO eKPaHyBaHHsT 301TbIIYIOTHCS 3 MiBUIEHHSIM TeMIepaTypu KapOoHizaiiil. KoMIo3uTn Ha 0CHOBI BOISIHOTO TiallHTa TIPU
temmnepatypi Kapbowrizaiii 1000 °C mokazamu HafOiIbIITy eJTeKTPOIPOBIAHICTD 1 e(heKTUBHICTD €JeKTPOMArHITHOTO eKPAaHyBaHHs, BiMOBIIHO
4,64-10% C/cm i 41,15 ab (saracanns 99,99 %) npu uactoti 8 [Tt Bucokwuii pisenn norsmnants no’ssanuii 3 cunepriunum noeananusm KCI i
nopuctoi crpykrypu. KCI cripusie MarsiTHiuM BJIacTHBOCTSM i IOPUCTIi CTPYKTYPi 3 BUCOKUMU 3HAYCHHSAMU €JIEKTPOIPOBIZAHOCTI.

Kmo4osi cioBa: Temneparypa KapOoHisartii, BOASHUIL TalMHT, eIEKTPOMATHITHE €KPaHYBAHHS, YaC BUTPUMKU.
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BU3HAYEHHS BILIUBY ®OCDATY AJIIOMIHIIO HA BJIACTUBOCTI KBAPIIOBOI KEPAMIKH (p. 15-21)

0. B. Kapacux, T. 1. Kosupesa, B. B. /lymun

OpHKM i3 CYTTEBUX HEIOJIKIB MaTepialiB, OTPUMAHNX Ha OCHOBI KBapPIIOBOTO CKJIa, € IX CXUJIBHICTH /10 KpUCTaisartii KpuctobasiTy B po-
1eci BUTIAMY i, SIK HACJIIZIOK, 3HAYHE TTOTIPIICHHST CKCILTYaTAIlliHIX XapaKTePUCTHK. 3 METOI0 3armobiraHHs KpUCTasIizallii KBapiioBol KepamMiku
[P CIiKaHHI BUKOPUCTOBYIOTH psijl 100aBok. OHaK BCi BiIOMI BapiaHTH BiAPISHSAIOTHCSA PSAAOM HEAOJIKIB, a caMe, BIIHOCHO HEBHCOKUMU
3HAYEHHSIMI MIITHOCTI 1 Mi/IBUIIEHNMHY 3HAYEHHSIMHI TEMIIEPATYPHOTO KOedIIli€HTY MHIHOTO PO3IINPEHHS BUPOOiB.

V 3B’3KY 3 1lUM, IEPCIIEKTUBHIM HATIPSIMKOM JIOCIi/UKEHHST € BUBYEHHS BIUTUBY 106aBKI (hochary aloMiHii0 Ha BIACTHBOCTI KBAPIIOBOI
Kepamiku. Beraroiieno, 1o 3a CyKYIHICTIO BAACTHBOCTEH HaiOLIbII MO3UTUBHIIA BIUIMB Ha XapaKTePUCTHKKM KBapIOBOI KePaMiKi YMHUTD
nobaska AIPOy B kimbkocti 20 mac. %. 3a ganumu audepeHniiiHo-TepMivHOro aHami3y BigMivaeTses, mo 10 temmeparypu 1200 °C B 6azoBux
cyMmilax He BiAOyBaeThest MOMITHUX (ha3oBuX i MoaudiKaIiiHIX nepeTBopenb. B xoz1i poboTH BU3HAYEHO, 10 HAOLIBII OTITLHIM € HACTYII-
HUI PEKUM BUIAY: OKUCJIOBAJIbHE CEPEIOBUINE;BUPOOU 3aHYPIOIOTH B Tapsidy T1id, MicJst BUTPUMKH TIPU MAKCUMAJIbHII TeMIIepaTypi BUTsI-
IYIOTb 3 TapsAY0l 1evi, OXOJI0/KEHH Bi0YBAEThCs TTOBIIBHO Ha TOBITPi. OTpUMaHi TAKUM YMHOM MaTepiali XapaKTepU3yIOThCsT HACTYITHUMU
BracTuBocTamir: 0.=31,6-1077 rpaz{'1; Gex=153 MIla; [1=2,7 %; tgd Ta € (vacrora 1010 Iy, temreparypa 20 °C) 0,001 ta 10 Bixmosixmo. Binzna-
YAETHCs, 110 OCHOBHOIO KPUCTAIIUHOIO (ha3010, siKa IepeBakae B 3paskax, € gpocdar amominio. MikpocTpyKTypa Marepiany XapakTepusyeThCst
HasIBHICTIO HEBEJIMKOI KiIbKOCTI 3a/IMIITKOBUX HOP TA IIILHO CIIeYeHNM YEPEITKOM.

3anponoHoBaHe PilieHHsT J03BOJIUTH 3HAYHO 3MEHIITUTH €HEPTOBUTPATH, THABUIIUTH TEXHIKO-eKOHOMIYHI TTOKa3HUKW BUPOOHUIITBA i T10-
JUIIITATH OCHOBHI BAACTUBOCTI BUPOGIB 3 KBAPIOBOI KepaMiky 0 yHKIIOHATLHOIO TPU3HAYCHHSI.

KiouoBi cioBa: kBapiioBa kepamika, hocdar amoMiiio, KpUCTOOAIIT, KpUCTAII3aIlis, HIKEPHE JIUTTs, PEKUM BHUIIAIY.
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BUSABJIEHHI 3AKOHOMIPHOCTEN BILJIMBY MIKPO- I HAHOJIMCIIEPCHUX MIHEPAJIbHUX IOBABOK HA
BOJIOCTIMKICTDb BY AIBEJILHOTIO TIICY (c. 22-29)

A. A. Ilnyrin, A. C. €Edimenxko, O .C. Bopasik, E. C. I'eopksin, O. A. Ilnyrin

Jlocipkeno BIUIMB MiHepaJbHUX HAIIOBHIOBAYIB — MITAKy JIOMEHHOTO TPAHyIbOBAHOTO METEHOTO, MIKPOKpeMHe3eMy i HaHOANCTIePCHOTO
[JIMHO3€EMY, Ha CTPYKTYPOYTBOPEHHSI 1 BoAOCTIiKicTD rincy. I1o6y10BaHo 1 omucaHo TeopeTHdHi MOJE CTPYKTYPH TIilICOBOTO KaMEHIO 3 MiHe-
PaJIbHIMNI HAIIOBHIOBAYAMM 3 YPaXyBaHHSAM 3HaKa ITOBEPXHEBOTO 3aps/Iy KPUCTAJIIB Tillcy i YaCTWHOK HANOBHIOBaYiB. BifmosigHo 10 pospo-
GJIeHX MOJIeJIel, HAMOBHIOBAYi 3a6e31edyioTh (POPMYBAHHS MIIJILHOI CTPYKTYPH TiTICOBOTO KAMEHIO SIK KOMITO3UIIIITHOTO MaTepialy 3 BEJTUKO0
KIJIBKICTIO eJIeKTpOreTeporeHHNX KoHTakTiB. [Ipu Takiit cTpyKTypi KpHCTaM Tilcy-/BOTi/IpaTy MAaKCUMaJIbHO 3aXUIIEeH] BiJi KOHTAKTY 3 BOJIOIO i
PO3YMHEHHS. BUKOHAHO €TeKTPOHHO-MIKPOCKOMIYHI JIOCI/PKEHHS TiICOBOTO KaMeHIO 3 MiHEPaIbHUMHI HATOBHIOBAYAMH, SIKi MiITBEPINIIH, 10



panioHasIbHe CIIBBIAHOIIEHHS TiNcy i MTaky 3abesnedye HalOIbII MIIIBbHY CTPYKTYPY KaMeHIO. EKCIIePUMEHTATbHO BCTAHOBJICHO 3aJIEK-
HOCTi MIITHOCTI TillCOBOTO KaMeHIO B CYXOMY i HACUYEHOMY BOJIOIO CTaHi i koedilieHTa BOAOCTIHKOCTI (PO3M IKIIIEHHS ) Bijl BMICTY IIJIAKY,
MIiKpO- i HAHOMCIIEPCHOTO HAIOBHIOBAYA, BOJOTBEP/OTO BiiHOMIEHHS. PariionaibHe CIiBBiIHONIEHH S TiTICcy 1 mIaky 3abesredye Haiibiabn
LIIbHY CTPYKTYPY KaMeHIO. BBesieHHs onTHMaIbHOL KiZTbKOCTI MiKPOHAIIOBHIOBAYA 3 HETATUBHUM IOBEPXHEBUM 3apsiioM (MiKpOKpeMHe-
3eMy) 3abesrednsio migsuiieHHs Koediienra Bogocriiikocri Ha 0,2—-0,4 3 gocarnentsm Beandnny 1. Beegenus onTuManbHol KiJbKOCTI
MiKPOHAMOBHIOBAYA 3 TIO3UTUBHUM IIOBEPXHEBUM 3aPsIZIOM (HaHOIMCIIEPCHOTO TIIMHO3eMY ) 3a0e31edrIo MiBUIIEeHHsT KoedilieHnTa Bo1o-
criikocti Ha 0,8 3 nocsaruenusm Beanunuu 0,9. BusiBienuii Mexanism (hopMyBaHHsI CTPYKTYPHU TilICOBOTO KaMEHIO 3 HAMOBHIOBAYAMU i
MBUIIEHHST HOTO BOJOCTIIHKOCTI I03BOJIMTH PO3POOUTH CKJIQIM MiHEPATBHOTO B'SIKYYOTO Ha OCHOBI TITICY, 1110 MOKe OYTH BUKOPUCTAHUN
y BOJIOTUX yMOBaX eKcCILIyaTallii.

KmioyoBi cioBa: 1BOBO/IHUII Tillc, KPUCTAJIOTIZPATH, €JIEKTPOTETePOreHHI KOHTAKTH, IOMEHHUIT 1IIJTaK, MIKPOKPEMHEe3eM, HaHOHCIepC-

HUN TITUHO3EM.
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BJIOCKOHAJIEHHS BE3IEPEPBHOI TEXHOJIOTI EJIEKTPOXIMIYHOTO OTPUMAHHS TI'IJIPOKCUIY HIKEJIA
HIJIAXOM BBEJAEHHA PEINUKJIIHIY PO3YUHY (c. 30-38)

B. JI. KoBanenko, B. A. Korok

Tiapokeua HiKesO MIMPOKO BUKOPUCTOBYETBCS B CYHEPKOHIECHCATOPAX, JIYKHUX aKyMYJISITOPaX, /IS eJCKTPOKATATNTHYHOTO OKUCHEHHS
opratiuHux 3abpyaHenp i T.4. HalGiibin neperekTuBHIMEI Yepes eJeKTpoXimMiuny akTuBHicTb € 3pasku Ni(OH)y (o+B) maposoi cTpykry-
PH, CHHTE30BaHi B IIIJIMHHOMY JiadparMoBoMy esrekTpostizepi. Jljist BIockoHaseHHs: 6e3mepepBHOI TeXHOJIOTIT eJIeKTPOXIMIYHOTO CHHTE3Y
riipokcuy Hikesio Oysia Bu3HaueHa MOKJIMBICTDH PEIMKJIMHTA BiAPAILOBAHOTO KATOJITY, M0 MicTUTD cyJbdar Harpio. s 1boro 6lel/l
CHHTE30BaHi 3pa3Ky TiAPOKCHUIY HIKeTIo 3 PO3UMHY CyJabdary Hikeaio B IPUCYTHOCTI cysabdary natpiio 3 konmentpamigsmu 40, 60, 80, 100
i 120 r/a. Kpucraniuna cTpyKTypa 3paskiB BUBYEHA METOJIOM PeHTreHO(hA30BOTO aHAI3y, €JeKTPOXIMIYHI BJIACTHBOCTI BUBYEHI METO/IOM
HUKJIYHOT BoJbTamiiepoMerpii. [Tokazano, 1o 6a3oBuii 3pasok, orpumanuii 6e3 HIPUCYTHOCTI cyabdhary HATpiio, sBJsE cOO0I0 MOHOMA3HY
mrapyBary (otf) cTpyKTypy 3 BUCOKMM BMicToM o-mozndikaiiii. KpucramiynicTs 3paska ne Bucoka. BusiByieno, 1o npucyTHicTb cysibhary
HATPIIO0 IPUBOAUTD /[0 3MEHILIECHHST KPUCTATIUYHOCTI I/[POKCUAY HIKeJIIO 32 PaXyHOK POCTY €JeKTPOIIPOBIIHOCTI PO3UNHY Ta 3HMKECHHS Ha-
TIPYTH Ha esiekTposidepi. [lnkirivma BosbTpaMiepoMeTprst TTOKa3asa, Mo CHATE3 Y MIJTHHHOMY TiadparMoBOMY eJeKTPOJIi3epi B MPUCYTHOCTI
NaySO4 (40-80 r/1) He Bejie 10 ICTOTHOT 3MiHM €JIeKTPOXIMIYHOT AKTUBHOCTI 3Pa3KiB TiAPOKCHILY HiKes0. 301/IbIIEHHST KOHIIEHTPAILi CyJIb-
(dary narpiio B karositi 10 100—120 r/n npuBoAUTDL 10 36iMbIICHHS €JEKTPOXIMIYHOI aKTUBHOCTI — IIMTOMUIT CTPYM TiKa PO3PsLy CKJIaB
3,7-3,9 A/t (y mopiBusuHi 3 2,1 A/T /11 KOHTPOJBHOTO 3pa3Ka).

Komruiekcnuii aHasis XapakTepUCTUK 3Pa3KiB TiIPOKCHLY HIKEJ0, CHHTE30BaHUX Y MPUCYTHOCTI CyJibdary HATpilo, BUSIBUB MOMKJIUBICTD i
MePCreKTUBHICTD PeIMKIIiHra BiAPaIibOBaHOro Katosity B GesnepepsHiii Textosorii ogepkantst Ni(OH ), y miizmnuomMy auadgparMoBoMy eJiek-
Tpostizepi. BusiBiieHo, 1110 npu BIPOBA/IKEHH] PEINKINHTA PEKOMEHIOBAHO ITi/ITPUMYBATH BUCOKY KOHIIEHTpaIlio cyJibdary Hatpiio (80—100 r/u).

KmouoBi cioBa: ri[poKcui HiKeJo, PEIUKIIIHT, CyJIbdAT HATPIIO, TEXHOJIOTis CHHTE3Y, eJIeKTPOXiMiuYHA aKTUBHICTD MIIMHHUI Jiadpar-
MOBWHII €JIeKTPOJTi3ep.
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PO3POBKA HOBOT'O CYCHEH3IITHOTO EJIEKTPOJIITY HA OCHOBI METAHCYJIb®OHOBOI KUCJIOTU JJId
EJEKTPOOCAIVKEHHA KOMITIO3UTIB Cu-TiO; (c. 39-47)

I. B. Ckuap, 0. €. Ckuap, T. B. I'puanesa, II. B. Ps6ik, O. B. [lemunmmuna, /1. B. Fepacumenko

Enexrpooca/pkenHss KOMIIO3HUIIIHIX TOKPUBIB HA OCHOBI MiJli € MEPCIEKTUBHUM HAIIPSIMKOM CTBOPEHHs HOBITHIX MatepiasiB mosidyHk-
1IOHAJIBHOTO TIPM3HAYCHHS. BaskiIMBUM HAIPSIMKOM 3aCTOCYBAHHS KOMIIO3UTIB € BUKOPUCTAHHS IX y CHCTEMaxX OYMCTKHU Ia30BUX BUKUJIIB Ta
cTiunmx Boj. B sikocti orokatamizatopis (orogecTpyKili opraniyanx 3abpy/AHIOBaYiB CTIYHUX BOJL JOIIJIBHO BUKOPUCTOBYBATH HAIIBIIPOBI/-
HUKOBI OKCU/THI MaTepiasin, 30KkpeMa TuTaH Aiokcul. KoHCTpyKIiiiHi 0co6aMBOCTI 00IaiHAHHST 1JIsT OUMIIEHHST CTIYHUX BOJ TOTPeOYIOTH (ikcartil
YACTUHOK TUTAH JIIOKCUY B JKOPCTKiif MaTpulli. Bupimennsm 3aiadi 3 dikcarii poTouyTIMBIX eIeMeHTiB Ha MOBEPXHi TeBHOI KoHbiryparrii
€ eJIeKTPOOCKEHHS TMOKPUBIB Kommnosutamu, 30kpema Cu—TiOy. Baxkmisum daxTopom, mo BrimBae Ha (hyHKITIOHATBHI XapaKTePUCTUKN
KOMIIO3UTIB 1 TexHOJsIoriuHe ohOPMIICHHS iX O/lepsKaHHs, € Ipupoja esekTpostity. [lokasano, 1o enexrpoocazkenus komnosutis Cu—TiO i3
MeTaHCYIb(POHATHUX eTEKTPOJIITIB J03BOJISIE 3MEHIITUTH KOATYJISIIIIO IUCTIEPCHOI (hasu i 0/iepsKaTH IIOKPUBU 3 BACOKIM BMiCTOM TUTAH JTIOKCHLY
i3 CyCIeH31iTHOTO PO3YnHY, 110 MicTUTD He Oisbiie 4 1/ TiO,. BeranosieHo, 1o BMicT guciiepeHol hasu B KOMITO3UTI, OJIEPKAHOMY TIPU I'yCTHHI
crpymy 2 A/am? i KonuenTpaiiii THTan AioKCHLy B eeKTPOIiTI Ha piBHi 4 1/71, cranoButh 1,3 Mac. %, 10 BABiui Gisiblie Hixk IPU BUKOpUCTaHH]
cyabarroro esekTpouiTy. [Tokasamo, 1o 36imbinenst BMicTy aucnepcenoi dasn B mokpusax 3 0,1 10 1,3 Mac. % cympoBOLKYETbCS 3POCTAHHIM
crynento dorozectpykiii 6apsauka 3 6 10 15,5 Bincorkis. MikpoTBepicTh OKPHUBIB 3pocTae npu 1bomy Ha 30 %. Po3pobienuii esekTposrit
st ofepskamis komnosuTiB Cu—TiOy € BayKIMBIM BHECKOM Y PO3BUTOK CUHTE3Y 3HOCOCTIHKNX BHCOKOE(EKTHBHUX (HhOTOKATATI3ATOPIB IS
OYMCTKH CTIYHUX BOJ[ Bi/l OpraHiuHux 3a6pyiHIOBAYiB.

KmouoBi cioBa: MeTancyib(GoHATHUIT €eKTPOJIIT, KOMITO3UIINHI TTIOKPUBHU, TUTAH JIOKCHUI, (DOTOKATAII3, MIKDOTBEPIICTD.
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BILTB OBPOBKH KOKOCOBOT'O BOJIOKHA B CEPEJTOBUIII BAITHAKOBOI BO/I HA ITIOBEPXHIO
BOJIOKHA, 3MOYYBAHICTD I MIITHICTb HA 3CYB HA IIOBEPXHI PO3 ALY (c. 48-56)

Sutrisno, Rudy Soenoko, Yudy Surya Irawan, Teguh Dwi Widodo

P03BUTOK TeXHOJIOTIT IPU3BIB /10 301IbIIEHHS HEOOXITHOCTI B KOMIIO3UTHUX MaTepiajiaX, 30KpeMa 3 apMyBaHHSIM HATYPATbHIMU BOJOKHAMIU.
Ienye Bemka KiTbKiCTh HATYPATBHIX BOJIOKOH, i BOHM He BUKOPUCTOBYIOTBCS B MOBHiH Mipi. [0 TIMX Tip BUKOPUCTAHHS KOKOCOBOTO BOJOKHA
06MesKyBaocss MeGIEBOIO TPOMUCIIOBICTIO | PEMICHUYMM BUPOOHUIITBOM. B KOCTI CUPOBUHU /IJIsT KOMITO3UTHUX MATEPiaJliB MOKE BUKOPHUCTO-
BYBaTHUCsT BOJIOKHO KOKOCOBOI Koiipu. HeoctaThst MiliHicTh 38'93KiB 06yMOBJIeHa TiapohoGHICTIO BOJOKHA, a TOBEPXHS BOJIOKHA MEHII IIOPCTKA
i OpyaHa. Y maHOMY I0CTIIZKEHHI OIIHIOETHCS XapaKTEPUCTUKA TIOBEPXHI BOJOKHA KOIPH i HOT0 38’13y BaHH 3 MOJTiehiPHOIO MATPHUIIEIO MCs 00-
POGKH BAITHIKOBOKO BOIOK. [[Jist BUBYEHHST [TOBEPXOHD BOJIOKOH 1 TOBEPXHEBOI MATPUILLi BUKOPHCTOBYBABCSI PACTPOBUIA €JIEKTPOHHUI MIKPOCKOIL.
Bysio npoBe/iero BUIpoOYBaHHs Ha 3MOYYBAHICTh JIJIsi BUBYEHHS TOBEPXHEBOI eHeprii BosoKHa. JIJist OiHKY 3B’A3KiB MK BOJIOKHAMMU 1 MaTpU-
1ero OyJia BU3HAYeHa MIIHICTh Ha 3CYB Ha MOBEPXHI o3 /iy, BosokHa KOKOCOBOI KOIPHU 3aHyPIOBAIIN Y BAITHAKOBY BOJY 3 5 %-HIM BMiCTOM Ball-
Ky Ha 0, 4, 8, 12, 16, i 20 roxun. [locsrifizkeHHsT BOJIOKOH 32 JIOIIOMOT0IO PACTPOBOTO €JIEKTPOHHOTO MiKPOCKOTIA TTOKA3YE, 10 TOBEPXHST BOJIOKOH
3a3BHUYail yncTa, mopcTka i pudirena. Haitbibima moBepxnesa eHeprist Oyma orprnMana Ha pismi 40,74 MH /M mpu 3anypeHti y BaHsKOBY BOLY
Ha 8 roguH. Haiibisiblie 3HaueHHs MIITHOCT] Ha 3CYB Ha IOBEPXHI PO3/ILTY BOJIOKHA i MaTpuil ctanoBuTh 3,80 MITa rpu 8-rognHHOMY 3aHy peHHi,
mpu 0, 4, 12, 16 i 20-roumuomy 3anypenni Bignosiano 3,02, 3,09, 3,52, 3,47 i 4,40 MIla. Pesymbrarn mokasaJi, 1o micJist 3aHyPEHHST Y BAITHSIKOBY
BOJLY Ha 8 TOJMH KOKOCOBE BOJIOKHO MAJIO YKCTY, IOPCTKY i puchiieHy MOBEPXHIO, TAKMM YHHOM 3B’SI30K MK BOJIOKHOM i MaTpuileio OyB Kpallie.
[lane OCITIKEHHsI TIOKA3Ye, 10 BAITHSIKOBA BOJIa MOKE BUKOPHUCTOBYBATHUCS B SIKOCTI TIPUPOTHOTO CEPEOBHUIIIA /7t 0GPOOKI BOJIOKOH.

KmioyoBi cioBa: BarmHsaK, KOKOCOBE BOJIOKHO, 3aHyPEeHHs, HOBepXHeBe BOJTOKHO, 3MOYYBAHICTD, MIiI[HICTh Ha 3CyB Ha MOBEPXHi PO3ILTY.
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BU3HAYEHHSA OCOBJNBOCTI BUKOPUCTAHHSA OIHIIITHUX KOMIIO3UIII ITPU O03I0BJIEHHI
HIKIPAHOI'O KPACTY (c. 57-63)

T. M. Jluncekuii, H. B. Ilepsas, O. A. Oxmar, O. P. Mokpoycogsa, A. I. BaGuy

BuBueHa MOKJIMBICT BUKOPUCTAHHS HOBUX (DiHIITHIX KOMITO3UINN /U151 03/100J1€H s MIKipsiHoro Kpacty, oTpuMaHoro i3 cHpoBUHI BeJu-
KOT poraToi Xyzobu Jijist 037100JIeHHs B3y TTs Ta IIKiprajantepeiiHux BUpoOiB.

JlocaireHo MOKa3HUKY SKOCTI (iHIMTHNX KOMITO3UIIIHN Ta IX eJleMeHTapHui XiMiuHuil ckiraz. Bussmieno, mo ¢ininmHi koMIo3uIii MaioTh
BHCOKY IIOKPUBHY 3/IaTHICTb Y€pe3 HAsIBHICTD Y iX CKJIa/{i MiHEpaJbHUX IIrMEHTIB. 3a [0NOMOI0I0 PEHTIeHO-(JIyOPUCIIEHTHOTO aHAJII3Y /10-
BEJICHO, 1110 3eJIEHUI KOJIP KOMIO3UINT Hajla€ HasiBHICTH XPOMOBHX IITMEHTIB Ta CIIOJIYK Mi/li; CUHIH — crioJryk KobaasTy, Miji, 3a/1i3a, XpoMmy;
YEPBOHO-KOPUYHEBHH KOJIP — CIIOJIYK KOGAIBTY.

Bceranonieno, 1o diHimHi KOMIO3uILii CTiliKi 110 /il eJIeKTPoJIiTiB pidHOi npupoau B muporomy intepsaii pH Bix 2 no 11.

[Tpyn BU3HAYEHHI OAHOPIAHOCTI KOMITO3HUILT METOAOM MAnepoBol BisonoAi6Hoi xpoMarorpadii BUsBJIEHO, M0 KOMITO3HILS CHHBOTO KO-
JIbOPY Ma€ SICKPaBo BUPakeHUiT (hioseToBUil Bi/ITIHOK, 2 4ePBOHO-KOPHYHEBA — YEPBOHHIL.

EdekruBnicts BUKOpUCTaHHs (BDIHIHUX KOMITO3UIH /st 03100 1€ s mKipssHoro Kpacry noBesena BU3HaYeHHSAM MOKa3HUKIB HOro
axocti. DinimHi kKommosnii HagaTh Kpacty Brcokoi critikocti 10 cyxoro (6iibime 500 06.) Ta Mmokporo teptst (Gimbine 150 06.), 6aratopaso-
Boro suruny (6iabure 50000 006.), xii Boau (Bix 2 10 5 6ajiiB) Ta OpraHidHUX PO3UMHHKKIB (B 2 10 4 Ganis). [Ipu oMy (ininmHi koMnosuiii
Bi/IPI3HATIOTHCS MBUAKOIO AMGY3I€I0 B CTPYKTYPY MIKIPH 3 HATYPAJIBHOIO JUIHOBOIO TIOBEPXHEIO 3 OJHOYACHUM HAJAHHAM i crenndiyamx
BracTuBocTeil. Ik TO: BOAOBIAINTOBXYBAIbHUX BiacTusocteil (riapodobHicTs), 6JuCcKy, BOCKOBOTO Tprdy, MATOBOCTI, HACHYEHOTO OHO-
piaroro kosbopy. Ozno6iena GiHimHUMA KOMIO3UITIIME IIKipa 3aKPIlJIeHHs OTPUMAHOTO MOKPUTTSI BOAOEMYJIbCIIHIUM JIAKOM He NoTpedye.

PexoMeH10BaHO BUKOPHUCTAHHS (GiHINIHIX KOMITO3UIIIN Y BUPOOHNIITBI BEPXY B3YTTs 31 MIKipsiHOTo KpacTy MIsIxoM HaHECEHHS IX Ha IMo-
BEPXHIO PO3IUIIOBAHHIM ab0 MIITKOIO /IJIsI CTBOPEHHS HEOOXiTHOTO eheKTy.

Kiouosi caosa: mikipa Kpacrt, ckiaj piHiHUX KOMIIO3UITIN, 037100JIeH S, TOKPUBHA 3[aTHICTh, AKICTh TIOKPHTTSL.
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BUSABJEHHS BILTUBY KOHIEHTPAIIIT KATAJIIBATOPA HA ITPOIIEC IEPEPOBKU MA3YTA B YMOBAX
TEXHOJIOTTI AEPO30JIbHOTO HAHOKATAJI3Y (c. 64-71)

C. B. Jleonenxko, C. O. Kyapssues, I. M. I'nikina, B. 0. Tapacos, O. B. 3oiotapsoBa

[TposykraMu IepBUHHOI TIepepoOKN HaTH € CyMill pisHUX BYJIeBoAHIB. OHUM 3 HahTOIPOLYKTIB, 110 BAsKKO MEPEPOOIISIETHCS, € Ma3yT.
¥V cTarTi po3rJSHYTO METO/ OTPUMAHHS CBIT/INX (Jerknx) (Gppakiiil HahTOMPOAYKTIB NISIXOM KaTIITHYHOT MepepoOK Ma3yTy Ha [EOJIUT-
BMiCTHOMY KaTastizatopi mpu 1 aTM B yMOBaX TEXHOJIOTii aep0o30JIbHOr0 HanokaTtamidy. [[poamnasizoBano Ta orieno mepernekTuBa KaTaaiTHIHOl
nepepoOKy B'SI3KOTO 3aJIUIIKY — Ma3yTy. [Iporiec 3iCHIOEThCS TP ANCIIEPTYBaHHI KATATITHYHO aKTUBHUM KOMIIOHEHTOM B BiOPO3PizKeHO-
My mapi. XiMiute 1mepeTBOpPeHHs BiIOYBa€ThCs MPH TOCTiiiHIIT MeXaHOXIMaKTHBAIlil YACTUHOK KaTasi3aTopa, CTBOPIOIOYM XMapy aepo30JIo

B peakiiinomy o0csi3i. Jlyist qocuipkens OyB oOpaHuil IPUPOAHIH eoiTHIH KaTasizaTop Tuiy Y. HaBeaeno mMeroan noainy 6eH3MHOBOI i



J3ebHOl (hpaKIliil CBITIMX BYTJIEBOJAHIB i anamisy razosoi dasnu. [locaifkeHo BITMB KOHIIEHTPAIlii aepo30JIi0 IIe0IITHOTO KaTadisaTopa Ha
CKJIaJl TPOAYKTIB Kpekinry (Buxig 6eH3uHOBOI 1 AusebHOT (hpakitiil cBiTANX ByreBoAHIB). BifgHaueHo, 1o mBHAKICTL Mpoiecy mepepoOKn
MasyTy B aepo3oJi Kataiizaropa B 1,5—2 pasu Bullle, HiXK TPU TepMidHiil mepepo0iti. 3'sicoBaHo, 10 B TIPOIieci epepoOKKU Ma3yTy 3a TEXHO-
JIOTIEI0 a€PO30JILHOTO HAaHOKATAli3y KOHI[EHTPAli€lo KaTali3aTopa MOKHA KepyBaTH /Il OTPUMAHHS KiHI[EeBOTO IIPOJAYKTY. B pesysbraTi s10-
CJTiIKEHDb MOKa3aHo, 10 ONTUMATLHIMI YMOBaMU MepepoOKK MasyTy B aepo30Jii Katasizaropa cai Baskatn 773 K, wacrora 5 ', Tuck 1 at™.
IIpu 1pomy KoHIeHTpaIlio KaTaxizaropa 1-5 1"/M3 CJTT BBAXKATH ONITUMAJIBHOIO JIJIsI BUXO/Y JieTKoi dpakiii ByrsieBoaniB. [Ipn nbomy BuXizn
cranoBuTh 110 80 % dpakiiii B 1a60paTOpHUX yMOBaX. 3'sICOBAHO, IO TIPU MEePepodIli Ma3yTy KOHIIEHTPAIIist KaTaji3aTopa J03BOJISIE ONTUMI3Y-
BATH BUXiJ] CBITJANX HAPTONPOAYKTIB B yMOBAX TEXHOJIOTIi aepO30THHOTO HAHOKATATI3Y.

Ka1040Bi c10Ba: a¢po30JbHUI HAHOKATAII3, IepepoOKa MasyTa, BIOPO3pIIKeHH S, IEO I THUIT KaTatizatop, (Gpakilist CBITINX BYTJIEBOIHIB,
MexaHOXIMaKTUBallid.
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JOCJIIPKEHHA XAPAKTEPUCTHUK ITAJIMBHOTO BIOETAHOJIY B KAMEPI 3TOPAHHA BEH3MMHOBOI'O
JABUT'YHA 3A IOIIOMOTOIO TEXHOJIOTTi HAMATHIUYBAHHS (c. 72-76)

Andi Ulfiana, Tatun Hayatun Nufus, Emir Ridwan, Arifia Ekayuliana, Cecep Slamet Abadi, Asep Apriana, Iwan Susanto

BioetaHoust € mkepesoM BiIHOBJIIOBAHOI eHeprii, 31aTHOI 3aMiHUTH OEH3WMH, SIKOTO He cTaHe B MailOyTHbOMY. Y maHiil poOOTi MOCTiIKY-
€ThCsI BILIMB HAMATHIUYBAHHS TTAIMBHOTO Gi0ETAHOJTY Ha TEMIIEPATYPy 3TOPSIHHS MAJIMBa B KAMepi 3TOPsiHHSA OEH3MHOBOTO ABUTYHA. B AKoCTI
MaynBa BUKOPUCTOBYEThCst Gioetanoun 3i ckmanoMm EO (uucrnii 6ensun), E10 (10 % 6ioetanony+90 % Gensuny), E20 (20 % Gioetanony+80 %
6ensumy), E30 (30 % Gioetanomry+70 % Gemsuiy), E40 (40 % Gioetamomy+60 % Gensumy). IlagimBo mpoxoamio yepes MarHiT 3 MarHiTHUM
cxuteHHsAM 647,15 Taycca, 847,25 Taycca, 1419,57 Taycca. B sikocti gaTdnka TeMIiepaTypy BUKOPHUCTOBYEThCsI Tepmonapa K-tumy. Jatunk
TEMITEPATYPU BCTABJISLIN B KAMEPY 3TOPSIHHSI /I7Is BUMIPIOBAHHSI TEMIIEPaTypH KaMepu sropsiist. [lani Tepmomapu samicysasmcst B Microsoft
Excel ma xomm'torepi 3a gonomorotw nporpamu LabVIEW uepes intepdeiic NI-USB 9213. 3anucani aani npo temmneparypy ckaanaoots 400
JaHKX B CEKyH/Iy. 3a pesyJbraTaMu, OTpUMaHuMK Ge3 BIVIMBY MarHiTHOTO T10JIs1, HalfHMKYa [iKoBa Temmeparypa ctanoButh 577,1998 °C npu
E40 i naiisumia nikosa remneparypa 582,1786 °C npu E0. Uum Bummii BMicT 6ioeTaHOIY, THM HUZKYE TeMIIepaTypa 3ropsiHHS [TaJliBa 10 HU3b-
Koi B's13kocTi GioeTanoury. 36LIbIIEHHST HATPYKEHOCTI MArHITHOTO T0JIsI TIPU3BOUTS /10 T/[BUIEHHS TeMIIepaTypu 3ropsiHts. OTxe, NaIuBo
3TOPAE TIBUIIITE, A TIPOTIEC TOPIHHS CTa€ GITBIT JOCKOHATINM. 32 Pe3y IbraTaMi, OTPUMAaHIMIT TTPU BIIMBI MATHITHOTO TIOJISI, HAITHIKYA MKOBA
Temreparypa cranoButh 577,8347 °C npu E40, naiisunia nikosa remneparypa 587,36 °C nipu EQ. BukopucTarust MariTHOTO 1oJist B TAJTUBHIN
cyMminri GioeTaHosry MoKe MBUIIUTH TEMIIEPaTypy 3TOPSHH, B PE3yJIbTaTi YOro MOJIEKYJIU TTajiBa BiJIbHO TIePeMIlialoThest 1 TaIuBo JieTiie
3MIIIYETHCST 3 KUCHEM. Y Mipy TOTO SIK CTIAJTIOETHCS OiTTbIITe MATNBA, 3TOPSTHHST TTAJIBA CTAE TOBHUM.

K040Bi cioBa: TeMiieparypa KaMmepu 3ropstHHst, GioeTanos1, GeH3UHOBUIT IBUTYH, MarHITHE 110J1¢, TepMoniapa, LabVIEW.
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BIIJINB HA KOE®DIIIEHT TA3OBUJIYYEHHA TPUBAJIOCTI IEPIOJY HATHITAHHA A30TY HA
ITIOYATKOBOMY I'A3OBO/IAAHOMY KOHTAKTI (c. 77-84)

C. B. MarkiBcbkuii, O. P. Kongpar

Bukopucrosyroun 1idpoBy TpUBUMIPHY MOJIe/Ib FA30KOHAEHCATHOTO MTOKJIA/LY, IOC/I/KEHO IIPOIleC HarHITaHHS a30Ty Ha MeXKi [104aTKO-
BOTO Ta30BO/ISTHOTO KOHTAKTY 3a PI3HUX 3HaUeHb TPUBAJIOCTI TTepioy HarHiTanHA. Po3paXyHKu TpoBesieHi /1711 TPUBAJIOCTI Mepiojly HarHITaHHS
a3oTy Ha piBHi 5, 6, 8, 10, 12 Ta 14 MicaiB. 3rifHO pe3yJbTaTiB MOIETIOBAHHS BCTAHOBJIEHO, 110 P 301IbIIEHH] TPUBANOCTI EPioAy HarHi-
TaHHsI 30Ty B MOKJIAJl 3MEHIITYE€ThCSI TIEPI0JI eKCILTyaTanii BiIoGyBHUX CBEPIOBIH 10 MOMEHTY TIPOPUBY HEBYTJIEBOAHEBOTO Ta3y. Ha ocHOBI
aHaJIi3y TEXHOJIOTTYHUX TIOKA3HUKIB PO3POOKU MOKJIALy BCTAHOBJIEHO, 110 3aB/ASKN BIPOBA/UKEHHIO TEXHOJIOTI HATHITAHHS a30Ty B HOKJIA/
3a6e3Meuy€eThCst CKOPOUEHHsT 00CATIB BUAOOYTKY I1acTOBOI Boau. HakornuueHuil BugoOyTOK BOAM HA MOMEHT TIPOPUBY a30Ty y BUAOOYBHI
CBep/TIOBUHY TIPH TPUBAJIOCTI ITepioy HarHiTanHs 5 Micatis ckaazae 197,3 tue. Mm%, a g 14 micamis — 0,038 M. 3a pesyrsratamu cTaTHCTIY-
HOI 06pPOOKM PO3PAaXYHKOBUX JaHUX BU3HAYCHO ONTUMAJbHE 3HAYCHHS TPUBAJIOCTI MEPIOLy HATHITAHHS a30Ty, sIKe CTaHOBUTH 8,04 MicsIiB.
Kintesuit koeillieHT Ta30BUITYYeHHsI ST ONTHMAIBHOTO TEPiojly HarHITaHHs HEBYTJIEBOIHEBOTO ra3y aopiBHIoe 58,11 %, a mpu po3pobit
MPOLYKTUBHOTO TIOKJTAy Ha BUCHaXKeHHST — 34,6 %. Ha ocHOBI pe3ysibraTiB MpOBeIeHnX OCi/IZKeHb BCTAHOBJIEHO TEXHOIOTIYHY eeKTHB-
HICTb HAaTHITAaHHS a30TY B IPOJAYKTUBHUI IMOKJIQJ HA PAHUI IIOYATKOBOTO Ia30BOJITHOIO KOHTAKTY 3 METOIO CIIOBLJIBHEHHS IIPOCYBaHHS
TIIACTOBOI BOJIM B Ta30HACHYEHI TOPH3OHTH. Pe3yIbTaTi MPOBEAEHNX AOCTIIKEHD TO3BOJSIIOTh BIOCKOHAIUTH ICHYIOUi TEXHOJIOTIT PO3poOKU
POMOBUII BYTJIEBOHIB B yMOBaX TPOSIBY BOJIOHAIMIPHOTO pexkuMy. BUKOPUCTaHHS PE3yJIbTaTiB MPOBEAEHUX AOCTIIKEHb HA BUPOOHUIITBI 10-
3BOJIUTH CKOPOTUTH 0OCATH BUAOOYTKY IJIACTOBOI BOAM Ta MIABUILUTH KiHIleBi koedillienTu rasosuiayuenns 10 23,51 %.

Kmouogi croBa: 3D Mozess pooBuina, ra30KOHIEHCATHUI TTOKIIA/], BOJOHAIPHIN PEXKIM, 3aI[eMJICHITH ra3, HarHiTAHHS a30TY.



