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The object of the study is an emulsion system containing emulsi-
fiers (Emulgin B2, Lanett SX), wetting agents (propylene glycol,
glyceryl cocoate) and sodium laureth sulfate as a foaming agent. The
main problem solved in the study is to ensure rational technological
properties of emulsion systems in aerosol form under variable stor-
age and use conditions. The results obtained showed that to ensure
maximum emulsion stability during 7 and 30 days of storage, the op-
timal concentrations of Emulgin B2 are 2.75...3.0 %, and Lanett SX
is 2.0...2.5 %. To achieve the desired foaming ability (80...85 %) and
foam stability (75...80 %), it is recommended to use sodium laureth
sulfate at a concentration of 0.20...0.22 %. It was found that the wet-

ting agents — propylene glycol (7 %) and glyceryl cocoate (1.5 %) —

provide optimal system viscosity within 35...40 mPa-s. The stability
of the emulsion is ensured by the formation of strong interfacial films
using Lanett SX, while Emulgin B2 improves the thermal stability
of the system. Foaming properties are provided by the ability of so-
dium laureth sulfate to reduce interfacial tension, however, too high
concentrations can lead to foam oversaturation and deterioration of
its stability. The features of the obtained results are that specific con-
centration limits of the components are justified, at which the neces-
sary stability and functionality of the emulsion system are ensured.
This allows solving the problem of achieving optimal characteristics
of the emulsion system during storage and use, ensuring comfortable
application to the skin and a stable foam structure. The scope of ap-
plication of the obtained results is the cosmetic industry.

Keywords: emulsion system, Emulgin B2, Lanett SX, sodium
laureth sulfate, moisturizing agents, propylene glycol, glyceryl co-
coate.
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The increasing demand for clean water, driven by popula-
tion growth, urbanization, and industrial activities, has led to
significant challenges in public health, the economy, and the
environment. Effective water purification technologies are essen-
tial to address this issue. This study explores using polyethersul-
fone (PES) polymer-based membranes reinforced with titanium
dioxide (TiO3) nanoparticles for antifouling applications. The
membranes were fabricated using an electric field treatment
method. Scanning Electron Microscopy (SEM) revealed a pore size
distribution between 1,170 um and 7,122 pm, demonstrating that
this method can be adjusted to create membranes with specific fil-
tration characteristics. Atomic Force Microscope (AFM) analysis
showed surface roughness between 150 and 500 nm, indicating that
the membrane’s surface morphology can be customized to improve
performance. Mechanical testing showed that the tensile strength
of the membranes varied with the addition of TiO,: the pure
PES membrane (TI0) had a tensile strength of 2.12 MPa, while
the TI1 membrane (20 % PES, 1% TiO) exhibited a decrease
to 1.84 MPa. The TI2 membrane (30 % PES, 1 % TiO,) showed
an increase in tensile strength to 3.86 MPa, confirming the rein-
forcing effect of TiOy on the membrane’s mechanical properties.
Clean Water Permeability (CWP) testing indicated flux values of
2558.9 L/m%h-bar for TI0, 1263.1 L/m?h-bar for TI1, and
2763.9 L/m?-h-bar for TI2, highlighting the optimal balance of me-
chanical strength and permeability in TI2. The PES/TiO, compos-
ite membrane, made using an electric field method, shows promise
for water filtration due to its enhanced permeability, providing an
efficient solution for water treatment.

Keywords: antifouling, fabrication, filtration, membranes, per-
meability, polyethersulfone, titanium dioxide.
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The use of fossil fuels in transportation equipment, especially
motorized vehicles, will have an extraordinary effect on air pollu-
tion. The percentage of air pollution from transportation sources in
Indonesia is 70.5 % CO, 18.34 % HC, 8.89 % NOx, 0.88 % SOx, and
1.33 % particulate matter. Given the danger of exhaust emissions,
especially carbon monoxide, which can cause death for humans who
inhale it, efforts are needed to control air pollution from motorized
vehicles. There are several methods that can be applied, one of which
is to use adsorbents. Activated carbon can be used as an adsorbent.

In this experimental research, briquettes with a diameter of
20 mm and a length of 30 mm were made. A mixture of coconut shell
charcoal briquettes and wood charcoal briquettes 65-25 % (Mod-
el 1), 55-35 % (Model 2), and 45-45 % (Model 3) was used. The
microwave method and sulfuric acid activation for 1 hour were
applied. Testing with the object of the study was performed on a
4-stroke motor vehicle (Honda Supra 125) 2012 with an engine
speed of 2,000 rpm. Emission tests were carried out using a gas ana-
lyzer. The performance test of a motorbike engine where adsorbents
are installed in the exhaust gas was conducted using a dyno test. The
results show that this briquette mixture can reduce carbon monox-
ide (CO) gas emissions by 71.6 % compared to without a catalytic
converter. In addition, gas emissions of hydrocarbons (HC) were
seen to be reduced by 88.8 % in comparison with an engine without a



catalytic converter. Engine performance tests showed no significant

impact on torque and power due to the use of this adsorbent.

In conclusion, a mixture of coconut shell charcoal briquettes

and wood charcoal briquettes activated with sulfuric acid, which

is used to reduce exhaust gas emissions in motor vehicles can be

applied.

Keywords: briquettes, wood charcoal, coconut shells, HySO4

activation, CO, HC.
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The object of this study is to evaluate the potential of quail
eggshells as a raw material for producing porous and electrically
conductive activated carbon by focusing on the effect of carboniza-
tion temperature. The main problem solved is the lack of utilization
of quail eggshell waste, despite its unique microporous structure and
rich mineral and organic content. This underutilized waste, often
discarded, represents an opportunity to align sustainable practices
with the development of advanced materials for adsorbent and en-
ergy applications.

The results showed that the activated carbon produced at a car-
bonization temperature of 400 °C had superior properties compared
to higher temperatures (500 °C and 600 °C), with the highest surface
area and electrical conductivity. FTIR characterization identified
important functional groups such as O-H, C=0, C=C, and CaO,
which support the formation of the carbon framework and contrib-
ute to the stability and functionality of the material. XRD patterns
confirmed the hexagonal carbon structure, a desirable feature for
maintaining structural integrity in demanding applications. SEM
revealed irregular morphologies, while BET analysis showed a com-
bination of micropores and mesopores. Under optimal carbonization
conditions, activated carbon produced at 400 °C offers a combination
of structural and conductive properties. It achieved a specific surface
area of 296.875 m?/g, indicating excellent porosity for adsorption ap-
plications. Additionally, the material exhibited an electrical conduc-
tivity of 1.62x10°2 S/cm, which is suitable for energy storage devices
such as supercapacitors and batteries. The decrease in these proper-
ties at higher carbonization temperatures highlights the importance
of optimizing synthesis parameters to achieve desired outcomes.

These structural and conductive properties make the material
suitable for advanced applications in environmental remediation,

renewable energy, and waste management. By converting quail
eggshells into high-value activated carbon, the study demonstrates a
feasible approach to reducing waste while contributing to eco-friend-
ly material development. This study proves that quail eggshells can
be effectively utilized, adding value to organic waste while increasing
its economic viability.

Keywords: activated carbon, quail eggshells, carbonization
temperature, structural and porous characterization, electrically
conductive properties.
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The object of this study is a gas mixture of natural gas and hy-
drogen.

The physical and chemical parameters of fuel mixtures of natural
gas with hydrogen have been investigated with the aim of further
regulating the hydrogen content in the gas transmission system in
accordance with the state standards of Ukraine and the European
Union. The task addressed was the safe use of green hydrogen in a
mixture with natural gas.

The permissible hydrogen content in municipal network gas
was established at 7 mol %, which would allow efficient and safe
use of existing gas transmission systems. Currently, a 4 % increase
in pressure is recommended for low-pressure networks. This is
because the calorific value of natural gas is regulated by the Code
of Gas Transmission and Distribution Systems and must be within
certain limits, and compliance with this particular hydrogen
content in natural gas allows this indicator to be kept within the
normal range. The 4 % increase in pressure is due to the preserva-
tion of the thermal power of gas burners when one gaseous fuel is
replaced by another.

The content of the mixture of combustible gases at the lower and
upper flash points was analyzed. It was found that at 7 % hydrogen
content, the flash point range is 5.07-16.75 vol %, which is within
the permissible range of 5—15 vol %. With an increase in the hydro-
gen content of the gas, an explosion may occur in a wider range of
concentrations and require additional safety measures.

The defined hydrogen limit does not affect the explosiveness of
network gas and ensures the safety of its use since the lower con-
centration limit of flammability (in terms of methane) in a mixture
with air in volume percentage is 4.4, and the upper limit is 17.0 vol %
according to Annex 2 of the technical regulations.

Keywords: “green” hydrogen, network gas, calorific value,
Wobbe number, flash point.
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The object of this study is coal processing with synthesis gas as

the target product. The experimental technology employs a reac-
tor with a liquid high-temperature heat carrier. The technological
advancement allows ecological and safe transformation of hard raw
material — hard coal.

Hard, brown, and salty coal contains quite a lot of mineral
impurities. Thermodynamic analysis of chemical transformations of
coal according to its content has been carried out. The analysis was
performed under the conditions of the new technology. The technol-
ogy makes it possible to work simultaneously with solid, liquid, and
gas structures. The main technological parameters are considered to
be atmospheric pressure, temperature from 1073 to 1373 K, composi-
tion and height of the heat carrier in the reactor. The optimal tem-
perature conditions for the process in the melt were revealed. The
research was related to the characteristics and properties of liquid
high-temperature heat carrier. Two types of laboratory reactors were
studied. The composition and volume of the liquid heat carrier con-
tributes to a stable and balanced progress of the target process. The
proposed scheme of a reactor with a liquid high-temperature heat
carrier for the coal gasification process allows for an environmen-
tally friendly process. The designed scheme contains three zones of
the process: conversion, oxidation, and post-oxidation. The reactor
scheme is quite simple in structure. The technology in liquid high-
temperature heat carrier involves one heat carrier for three reactor
zones. The target product of processing is synthesis gas. Synthesis
gas can be used directly as a target product with hydrogen being
an alternative energy source. Synthesis gas as a raw material can be
used to obtain hydrocarbons, separate use of substances for various
industries and transformation into various compounds of organic
and inorganic synthesis.

Keywords: synthesis gas, liquid high-temperature heat carrier,
hard coal, three-zone reactor, mineral component.
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Indonesia is the country with the largest nickel reserves and
production levels in the world. Each ton of nickel production
can produce eight tons of by-products in the form of ferronickel
slag, which continues to increase due to the minimal recycling
process of these by-products. This study aimed to determine the
impact of changes in acid concentration and solid/liquid ratio on
the leaching extraction of magnesium from ferronickel slag and
characterize the transformation of ferronickel slag at each stage
of the process. The research was conducted using the alkali fu-
sion method and continued with water leaching and acid leaching
using Hydrochloric Acid (HCI) as the solvent. The first step in
the investigation was milling to get a powder with the particle
size <127 um. The sample powder was subsequently mixed with
the NayCOj additive in a 50:50 (w/w) ratio and roasted for
60 minutes at 1000 °C. The water leaching procedure was then
conducted for 60 minutes at 100 °C, a 1:10 (w/v) ratio, and a stir-
ring speed of 400 rpm. The filtrate and residue were then separat-
ed using a filtration process. An acid leaching utilizing HCI with
concentration variations of 0.5, 1, and 1.5 M, and solid/liquid
ratio (s/1) variations of 1:20, 1:30, and 1:40 (w/v) was performed
on the residue. The results of acid leaching were then filtrated
again. The filtrate was then characterized by ICP-OES testing.
Based on the analysis results, it can be stated that the percentage

of magnesium extraction increases as the solid/liquid ratio (s/1)
increases but decreases with the increase in HCI concentration.
The optimum percentage of magnesium extraction is 64.12 %,
which was achieved with the leaching conditions of a solid/liquid
ratio (s/1) of 1:40 (w/v) and a HCI concentration of 0.5 M.

Keywords: ferronickel slag, recycling, alkali fusion, roasting,
water leaching, acid leaching, extraction, magnesium, acid concen-
tration, solid/liquid ratio.
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BU3HAYEHHS BILIUBY KOHIIEHTPAIIIi IOBEPXHEBO-AKTUBHUX PEYOBHH HA TEXHOJIOTTYHI
MMOKA3HUKU AEPO30JIbHOI EMVJIBCII (c. 6-15)

B. B. ITyrarin, O. M. Bomsniok, H. I0. Macaxnirina, B. B. Beanaibko, JI. B. JKykosa, O. M. ®Dinenko, B. B. l'opsinosa,
M. C. lTonomapboBa, A. A. Pa6es, /1. I0. Bemoyenko

O06’eKTOM JIOCTIIKEHHSI € eMyJIbCiiiHa cucTeMa, sika Mictuth emysbratopu (Emulgin B2, Lanett SX), 3807105k y104i areHTH (IIPOIILJIEHTJIi-
KOJIb, TJIIEPUIKOKOAT) Ta JlaypeTcyibdar HaTpilo SK miHoyTBopioBad. OCHOBHOIO MPOBGJIEMOIO, sIKa BUPIIIyBajach B JA0CJIUKeHHI, € 3a6e3-
NEYEeHHsT PAlliOHAbHUX TEXHOJOTIYHUX BJACTHBOCTEH eMyJIbCIHUX CUCTEM B aePO30JIbHIN (hopMmi npu 3MiHHUX yMOBaX 30epiraHHs i BUKO-
puctants. OTpuMani pesyJbraTi TToKas3asu, 1o /s 3a0e3IedeH s MaKCUMaIbHOT cTabiibHoCT eMyJibeii mporsarom 7 ta 30 axiB 36epiranms
onTuMaIbHUMU € KoutenTparii Emulgin B2 na pisni 2,75...3,0 %, a Lanett SX — 2,0...2,5 %. [lust jocsiraennst 6akaHoi MiHOyTBOPIOBAIBHOT
anarrocti (80...85 %) i crabinbrocrti minu (75...80 %) peKoMeHI0BaHO BUKOPUCTOBYBATH JiaypeTcyibdar Hatpio B kouienTpaiti 0,20...0,22 %.
BcTaHoBIIEHO, 1110 3BOJIOKYIOU] areHTH — MPOMITEHTTiKOIb (7 %) Ta ruinepuikokoat (1,5 %) — 3a6e3MeqyioTb ONTUMAIbHY B’ SI3KICTh CHCTEMI
B Mekax 35...40 mIla-c. CtabiabHICTh eMyJibeii 3a0e3Meuy€eThest 3aBAAKN YTBOPEHHIO MIITHUX MizK(asHUX MIiBOK 3a gornomorow Lanett SX,
toai sk Emulgin B2 nokpaiye tepmoctabiibiicTs cucremu. [liHOYTBOPIOBaIbHI BJIaCTUBOCTI 3a6e31eUyIOThCS 32 PaXYHOK 3[aTHOCTI Jiay-
percysbdaty HATpilo 3HIDKYBATH Mixk(ba3HUl HATAT, OHAK 3aHAATO BUCOKI KOHIIEHTPAIlil MOXKYTb MPU3BONUTH 0 MePeHACUYEHHS MIHOIO i
noripiienss ii crabibHocTi. OcoBIMBOCTI OTPUMAHKX PE3YJIBTATIB MOJSATAIOTH Y TOMY, 110 OOIPYHTOBAHO KOHKPETHI KOHIIEHTPAIIHHI MeKi
KOMIIOHEHTIB, 32 SIKMX 3a0€31e4y€eThesl HeoOXiiHa cTabiIbHicTh Ta (HyHKIHOHATIBHICTh eMyJibciiinoi cuctemu. e 1o3Bosisie BUpinmTy mpobiie-
My JIOCSITHEHHS ONTUMAJTBHUX XaPaKTEPUCTHK eMYJIbCIHHOI cucTeMu npu 30epiraHti Ta BAKOPUCTaHHI, 3a0e3mnedyoun KoMpOpTHE HAHECEHHS
Ha 1Kipy i crabinbHy cTpykTypy mitu. Cdheporo 3acToCyBaHHS OTPHMAHKX PE3YJIbTATIB € KOCMETUYHA TPOMUCIIOBICTD.

Kimouosi cioBa: emyiibciiina cucrema, Emulgin B2, Lanett SX, smaypercyibdhar HaTpiio, 3B0JI0KYIOUl areHTH, MPOIJIEHIIIKOJIb, TIIile-

PHUJIIKOKOAT.
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CUHTE3 MEMBPAH ITOJIE®IPCYJIb®OH/IIOKCU TUTAHY: AHAJII3 MOP®OJIOTTi, MEXAHIYHUX
BJIACTUBOCTEIT TA EOEKTUBHOCTI ®LIBTPAIII BOJH (c. 16-25)

Agung Mataram, Aneka Firdaus, Muhammad Yanis, Rahma Dani, Subriyer Nasir, Ahmad Fauzi Ismail, Mohd Hafiz Dzarfan Othman

3pocTarunii TOMUT Ha YKHCTY BOJLY, 3yMOBJIEHUIT 3DOCTAHHSIM HACEJIEHHsI, yPOAHIZaI[i€l0 Ta MPOMUCIIOBOIO [IiSUIBHICTIO, TIPU3BIB 10 3HAYHUX
npobsieM y chepi 0XOpOHH 310POB'sl, EKOHOMIKY Ta TOBKi/LIs. EQEKTHBHI TeXHOIOTIT OUMIIEHHST BOJM MAIOTh BKJIMBE 3HAYCHHS JIJIsT BUPIIICHHS
wiei mpobsemu. Y 11b0OMy JOCTIKEHHI BUBYAETHCS BUKOPUCTaHHS MeMOpaH Ha ocHOBI nosiedipeyibhorosoro (ITEC) momimepy, apMoBaHuX
HatouacTurkamu giokeuay tutary (TiOj), mist 60porsbu 3 obpoctanusiM. Membparu GyJii BUTOTOBJICH] 3 BUKOPHCTAHHSAM MeTOLy 0OpoOKH B
esrektpraroMy 1outi. Cranyioda esiekrporHa Mikpockortist (SEM) BusiBrira posmnozia mop 3a poamipom Biz 1,170 MM 110 7,122 MKM, 1IeMOHCTPYIOUH,
1[0 [1eii MeTOl MO3Ke Gy TH HAJIAIITOBAHWIA /1711 CTBOPEHHST MEMOPaH 3 eBHUMI (DLIBTPAIITHIME XapaKTePUCTHKAMIL. AHAJI3 32 JI0TIOMOTOI0 aTOMHO-
custoBoro Mikpockorna (ACM) nokasas mopetkicTs mosepxi i 150 10 500 1M, 1110 CBIZYUT 1IPO Te, 0 MOPHOIIOTIIO TIOBEPXHi MEMOPaHI MOJKHA
3MIHIOBATH JIIs1 TIOKPAIIEHHS il POyKTUBHOCTI. MexaHiuHi BUIPOOYBaHHST [OKa3aJ1H, 110 MIIHICTh HA PO3PUB MEMOPaH 3MIHIOBAJIACS 3aJIEKHO Bijl
noxasautst TiOy: uncra mem6pana 3 ITEIT (T10) mama miricts Ha pospus 2,12 MITa, oxi sik memGpana TI1 (20 % ITEIL 1 % TiOy) nemoHcTpy-
Basa sHKkeHHs 10 1,84 MITa. MemGpana TI2 (30 % PES, 1 % TiO,) nokasana 36inbimenns MinaocTi Ha pospus 10 3,86 MIla, mo miareepakye
nigcusmoounii Brms TiO, Ha Mexaniuni BracTuBocTi MeMOpanu. BurpoOysarus Ha nporukhicts ynctoi Bogau (CWP) nokasasio 3HaueHHs [0TO-
Ky 2558,9 11/m>-ron/6ap nna TI0, 1263,1 1/m2-rox/6ap ams TI1 i 2763,9 1/m%-ron/6ap ars TI2, o miaKpecioe onTHMAIbHIT 6aaie MeXaHiaHol
mirrocti i nponuknocti B TI2. Komnosutha memGpana PES /TiOy, BUroTOBJIeHA 3 BAKOPUCTAHHIIM METO/LY €JIEKTPUYHOTO TI0JIsI, € HEPCIEKTUBHOIO
JUIst (lrbTpaltii BOAM 3aBAAKI CBOTH MiABKINEH N IPOHUKHOCTI, 3a0e31edyioun epeKTUBHE PIeHH st OUNIIEHHST BOJIN.

Kimo4oBi cioBa: anTno6poCTast, BUTOTOBJEHHS, (hibTpartis, MeMOpaHH, TTPOHUKHICTD, mToTiedipcyrbdoH, TiOKCHI THTAHY.
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BU3HAYEHHS BILIUBY JOJABAHHSAI PI3HUX CYMINIEIT BPUKETIB KATAJITUYHOTO HEUTPAJIIBATOPA
3 BUKOPUCTAHHAM MIKPOXBUJIbOBOTO METOJTY I AKTUBAIII CIPYAHOIO KMCJIOTOIO I
SMEHIIEHHA BUKU/IIB B ABTOMOBLJIAX (c. 26-37)

Syamsuri, Evi Yuliawati, Maritha Nilam Kusuma, Moh. Rizaldhy Triono, Farizal Luthfi AlFandi

Bukopucranisg BUKOITHOTO MaaBa B TPAHCIIOPTHOMY OOJIaiHaHH], 0COOJMBO B aBTOMOOI/IAX, Mae HaJ3BUYaiiHWIi BILIMB Ha 3a0pyAHEHHS
nosiTpst. O6csr 3a0pyAHEHHS MOBITPSI Bijl TPAHCIIOPTHUX JKepest B [Hponesii cranosuts 70,5 % CO, 18,34 % HC, 8,89 % NOx, 0,88 % SOx



ta 1,33 % TBepAnX YacTUHOK. 3 OrJsiLy Ha HeGe3NeKy BUKHIB BUXJIOMHUX ra3iB, 0COOIMBO Ya/[HOTO ragy, SIKUH MOKe MIPU3BECTH 10 CMepTi
JHOZIMHM TIPK H0r0 BAMXaHHI, HeoOXiAHI 3aX0AH 111010 60POTHOU 13 3a6PyAHEHHAM TTOBITPst aBTOMOOLIAMU. OHUM i3 METOIIB € 3aCTOCYBaHHS
azcopbenTiB. B sikocti amcopbenTy Moke BIKOPUCTOBYBATHCS aKTHBOBAHE BYTL/IS.

VY X0/l eKCIEePUMEHTAIBHOTO JOCTIIKEeHHs OyIn BUTOTOBJIeHT Gpuketn miamerpoM 20 M Ta goskuHo©0 30 MM. Bysa Bukopucrana cy-
Milll BYTLIBHIX GPUKETIB i3 KOKOCOBOI MIKAPaIyIi Ta IepeBHOTro ByTimwist 65-25 % (Momens 1), 55-35 % (Momens 2) i 45-45 % (Momesnsb 3).
3acTOCOBYBABCS MIKPOXBUJIBOBMI METOJI Ta aKTUBAIlisl CIPYaHOI0 KUCJIOTOIO 1poTsiroM 1 rogunu. BunpoOysanus o6’ekTa A0CIIIKEHHS
npoBoauKca Ha 4-raktHomy asromobiai (Honda Supra 125) 2012 poky 3 yacroroio obepranus asuryna 2000 06/xs. [TepeBipky BUKUIB
BUKOHYBAJII 3 BUKOPHCTAHHAM Ta3oananizaropa. [lepeBipka MpoAyKTUBHOCTI ABUTYHA MOTOIIMKIIA, 3 YCTAHOBKOIO A/ICOPOEHTIB Y BUXJIOTHNAX
rasax, 34ifCHIOBAJIACS 32 JJOIOMOTOIO IMHAMOMETPUYHOIO BUIPOOYBaHHsl. Pe3y/IsraTi 0Ka3yloTh, 10 faHa OpUKeTHA CYMIll J03BOJISIE 3HH-
3uTH BUKH/ MoHOOKcuy ByrJeio (CO) na 71,6 % B mopiBHsiiHi 3 BifcyTHicTIO KaTaxiTuaHoro Heiirpasiisatropa. Kpim toro, criocrepiranocst
smmkenns suxkuis Byriesoanis (HC) na 88,8 % mopisusino 3 aBuryHom Ge3 KaTaqiTHUHOro Hefitpasizatopa. BunpoOyBaHus aBuryHa me
MOKA3aJii iCTOTHOTO BILIUBY JIAHOTO aficOPOEHTY HAa KPYTHUN MOMEHT 1 IIOTYKHICTb.

Ha 3akinuentsi, CyMiIl ByTiIbBHIX OPUKETIB 3 KOKOCOBOI IIKAPAIYIIN T IEPEBHOTO BYTL/IS, AKTHBOBAHNX CIPUAHOIO KUCIOTOIO MOKE OYTH
BUKOPUCTAHA JUISI 3HUKEHHST BUKW/IIB BUXJIOITHUX Ia3iB B aBTOMOOIJISIX.

KiiouoBi cioBa: 6pukeTH, epeBHe ByTijuis, KOKocoBa Ikapaayia, akrusaitis HoSOy4 CO, HC.
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BU3HAYEHHS BIJIUBY TEMIIEPATYPU KAPBOHI3AIIIT HA TIOPUCTICTD TA EJJEKTPOITPOBIIHICTD
AKTHUBOBAHOI'O BYTIVIJIA, OAEPKAHOI'O 3 HIKAPAJIYIIU IIEPEINNEJIMHUX A€IDb (c. 38-48)

Wenny Maulina, Diah Wahyu Wardani, Nutfah Anggiana Putri, Arry Yuariatun Nurhayati, Artoto Arkundato, Ratna Dewi Syarifah,
Dhewa Edikresnha

MeTo10 IaHOTO OCTIKEHHS € OIliHKA MOKIMBOCTI BUKOPUCTAHHS MIKAPATYTIU TIEPENETNHUX A€ B IKOCTI CUPOBUHMY /1711 BUPOOHUIITBA
MOPHCTOrO Ta €JEKTPOIPOBIHOTO AKTUBOBAHOTO BYTILILISI, IPUALISIOUM O0COOIMBY yBary BIUIUBY TeMiepaTypu kapOonisaitii. OcHOBHA BUpi-
ryBana mpobJieMa MOJSITAE B HEJOCTATHbOMY BUKOPUCTAHHI Bi/IXO/IB 3 IIKAPAJTYIIH TIEPEETNHUX SIED, He3BAKAIOUN Ha 1i YHIKAIBHY MiKpO-
MOPUCTY CTPYKTYPY, @ TAKOK Garatuii MinepabHuil Ta opraniunuii ckiat. i MaloBUKOPUCTOBYBaHi BiZIXO/H, 110 YACTO BUKUIAIOTHCS, IAI0Th
MOKJIMBICTD MOEHATH CTIIKI METOM 3 PO3POOKOIO CydaCHUX MartepiasiB /st acopOMiitHUX i eHepreTHIHUX 3aCTOCYBaHb.

PesybraTi IOKa3a/m, 0 aKTUBOBAHE BYTLIIISA, O/lepKaHe 3a Temieparypu kapOonizaiii 400 °C, BOJIOI€ 4yIOBUME BIACTUBOCTSMU IO~
piBHstHO 3 Gisbin Bucoknmu Temieparypamu (500 °C ta 600 °C), Maioun HaiiGiIbIITY [LIOILY MOBEPXHI Ta eIeKTPONPOBiAHICTD. [Ipy 1oCITiIzKeH-
Hi xapakrepuctuk metogom [4 Dyp’e-criiekrpockorii Oy BusiBeni Bakausi pynkitionansui rpymu, Taki sik O-H, C=0, C=C ta CaO, 1o
MATPUMYIOTH (HOPMYBAHHS BYTJICIIEBOTO KAPKACY i CHPUSIOTH CTabLIBHOCTI Ta GYHKIIOHAIBHOCTI MaTepiany. PeHTreHOrpamMu miATBepuim
HAsIBHICTH TEKCArOHATBHOI CTPYKTYPH BYTJIEIIO, 10 € HaKaHOI0 BAACTUBICTIO ISl 36epeskeHHsT CTPYKTYPHOI IIJTiCHOCT] B CKIAIHUX YMOBaX
ekcrutyaraiii. 3a soromoroio CEM-anasnizy BusiBieHo nernpasusibHy Mopdosoriio, Toai sk BET-ananis nokasas moejHanHst MiKpoTiop Ta
Me3010p. 3a ONTUMATBHIX YMOB KapOoHizallii akTuBoBaHe BYriuis, ofepskane 3a temmeparypu 400 °C, BOJIO/i€ MOEMHAHHSAM CTPYKTYPHUX
i mpoBignux BiactuBocreil. [linroma mromnia nosepxmi cranosuiaa 296,875 M2/1“, IO CBIMUTDH PO BiAMIHHY TOPUCTICTD Jist afcopOmiiinmx
3acTocyBanb. KpiM Toro, MaTepian 1okasas enekTponposignicts 1.62x102 cm/cM, 1m0 Moske 6yTH BUKOPHCTAHO /IS MPUCTPOIB 36epirants
eHeprii, TaKuX SIK CyNepKOHIeHCATOPH Ta aKyMyJISITOPU. SHUKEHHS IIMX BJACTHBOCTEIT 3a GIJIbII BUCOKMX TeMIepaTyp KapOoHisallii miakpec-
JIIOE BaKJINBICTD ONMTHMI3aNil mapaMeTpiB CHHTE3Y IS TOCSITHEHHST GasKaHUX Pe3yJIbTaTiB.

Jlani cTpyKTypHI Ta MPOBiZHI BJACTUBOCTI poOJIATH MaTepial IPUAATHUM JJI [IEPCHEKTUBHOIO 3aCTOCYBaHHs B 00JACTi BiHOBJIEHHS
HaBKOJIUIITHBOTO CEPEOBMUINA, BiTHOBIIOBAHOI eHeprii Ta yTui3arii BizxoiB. [lepeTBopenns mkapasynu nepenesniux S€b Y BUCOKOIIHHe
AKTUBOBAHE BYTIJIA IEMOHCTPYE PeaJbHUIT MiZIXi/T 0 CKOPOUYEHHS BiZIXO/IIB, CIIPUAIOUN CTBOPEHHIO €KOJIOTIUHO YNCTUX MaTepiadis. [lane j10-
CITIKEHHST IOBOAUTD MOKJIMBICTD €(heKTUBHOTO BUKOPUCTAHHS [IKAPAJIYIU HEePEIeJnHUX €D, M0 301IbIIYE IIHHICTh OPraHiqHuX BiAXOAIB
1 TMABUIIYE IXHIO eKOHOMIYHY /IOTJIbHICTb.

Ki0uoBi ci10Ba: akTuBoOBate ByriJuis, HIKapasyTa leperejnHuX A€llb, TeMieparypa KapOoHisailil, CTpyKTYypPHO-TIOPHCTI XapaKTePUCTHKH,

€JIEKTPOTIPOBI/IHI BIACTHBOCTI.
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BU3HAYEHHSA ®I3UKO-XIMIYHUX IIOKA3HUKIB NAJIMBHUX CYMIIIEI IIPUPOHOTO TA3Y 3 BOAHEM B
TA30BUX MEPEJKAX (c. 49-58)

10. M. @panuyk , B. B. Kociznos, I0. I. KoBanapuyk

OG6’ €KTOM JIOCIIKEHHSI € Ta30Ba CYMIIll TIPUPO/HOTO Ta3y 3 BOJHEM.

Jlocnijzkeno ¢i3nko-XiMiuHI MOKA3HUKN MAJIMBHUX CyMilllell IPUPOHOTO Ta3y 3 BOJHEM 3 METOIO II0/[aJIbIIOr0 HOPMYBAaHHS BMiCTY
BOJIHIO B Ta30TPAHCIOPTHII crcTeMi BIAMOBIAHO 10 AepKaBHUX cTaHaapTiB Ykpainu Ta €sporneiicbkoro Coiody. Bupimysaiacst npobiema
6e311eYHOr0 BUKOPUCTAHHST 3€JIEHOT0 BOHIO Y CYMIlIl 3 IPUPOIHUM Ta30M.

BusHaueHo 0IyCTUMY HOPMY BMICTY BOJIHIO B MiCHKOMY MEPEKEBOMY T'a3i Ha PiBHI 7 MOJIBHUX %, 110 I03BOJIHUTH €PEKTUBHO Ta GE3IeYHO
BUKOPHCTOBYBATH iCHYIOUi ra30TPaHCIIOPTHI crcTeMi. Hapasi B yMoBaxX BUKOPUCTAHHS MEPEKi HU3PKOTO THCKY PEKOMEHIOBAHO 301 TbITEHHS



THCKY Ha 4 %. 1le TOsSICHIOETbCST THM, 1[0 TEIJIOTa 3rOPAHHST MPUPOTHOTO Ta3y PErJIaMEHTYEThCSI KOJEKCOM Ta30TPAHCIIOPTHUX i Ta3opos-
MOJIJIBYNX CHUCTEM, i MOBUHHA 3HAXOJMUTHUCH B IIEBHOMY Jlialla30Hi, JOTPHMAHHS caMe TaKOTO BMICTY BOJIHIO B IIPUPOJHOMY ra3i JI03BOJISIE
YTPUMYBATH Tieil TOKa3HUK y Meskax HopMmu. IlinBuientst Tucky Ha 4 % o6yMoBIIene 36epekeHHsIM TEIIOBOI TIOTY/KHOCT] Ta30albHIKOBHX
MIPUCTPOIB 3a 3aMiHK OJHOTO ra30Mo/iGHOTO MATNBA HA THIIII.

3aificHeno anasiz BMiCTy CyMillii roplonx rasis Ha HYDKHIN 1 BepXHill Mexxi criasaxyBanms. Beranosieno, 1mo 3a 7 % BMICTy BOJHIO Jiaria3omn
CraTaxyBaHHsI BHAXOANTHCA B Mekax 5,07—16,75 06’eMHIX BiICOTKIB, 1O nepedyBae B AiaasoHi I0MyCTUMUX 3HaueHb 5—15 00. %. 3a yMOBHU 301/1b-
HIEHHST BMICTY BOJHIO B Ta3i BUOYX MOKe BiIOYTHUCs y GLIBII IIMPOKOMY JianasoHi KOHIeHTpalliil Ta oTpedyBaTiMe T0AaTKOBUX 3aXO0/1iB GEe3IeKH.

Busnavena Meska BOZIHIO He BIJINBAE Ha TOKA3HIKN BHOYXOBOCTI MEPEKHOTO Ta3y i 3abe3medye 6e3mednicTh fI0r0 BUKOPHCTAHHSI, OCKiJb-
KU HUKHSI KOHIIEHTPAIliiHa MesKa 3aiiMuCTOCTI (32 METaHOM) y cyMilii 3 TOBITpsiM B 00’€MHUX BificoTKax ckaaznae 4,4, sepxus — 17,0 06. %
3Ti/IHO 3 JOATKOM 2 TEXHIYHOTO PerJaMeHTy.

KiouoBi cioBa: «3ejieHnii» BO/ICHD, Mepe)KeBT/H‘/’I Tas3, TerJioTa 3rOpAHHsA, YUCJI0 BO666, MeXKa Cltajiaxy.
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PO3POBKA HOBOTI'O CIIOCOBY IIEPETBOPEHHA KAM’AAHOI'O BYTLJLIA ¥ PIZIKOMY
BUCOKOTEMIIEPATYPHOMY TEILIOHOCI 3A EHEPTETUUHUMU ®AKTOPAMH (c. 59-69)

€. 1. 3y6uos, I. M. Iiikina

O06’ekToM fOCHIIZKEHHS OYB TIPOIEC MepepoOKH KaM sTHOTO BYTIJUISA 3 OTPUMAHHAM CHHTE3-Tasy K IiIbOBOrO MPOAYKTY. JlocainHa Tex-
HOJIOTiSI BUKOPHCTOBYE PEAKTOP 3 PIIKUM BICOKOTEMITEPATYPHUM TeTJIOHOCiEM. Po3po6Ka 103BOJIsIE eKOJIOTiUHE Ta Ge3leyHe MePeTBOPEHHS
TBEP/I0i CHPOBUHM — KaM STHOTO BYTIJIJIS.

BwmicTt kam’siHoro, 6yp0r0 Ta COJIOHOTO BYTLJLISL MICTUTb JOCUTH Garato MiHepaJIbHUX AOMINIOK. ITpoBeseHo TepMOANHAMIYHUIIT aHali3
XIMIYHUX MepeTBOPeHb BYTiJUIs 3TiAHO Horo BMicTy. AHamis GyB TpoBeAeHnil 32 yMOB HOBOI TeXHOJIOTIi. TeXHOIO0risT 103BOJISE TpaIlioBaTH
O/IHOYACHO 3 TBEPJOI0, PIIMHHOIO Ta Tra30BOI0 CTPYKTYPOo0. OCHOBHUMHU TEXHOJIOTIYHIMN HapaMeTPaMi BBaJKAETHCS: THCK aTMOC(hEPHUI,
temmeparypa Bia 1073 1o 1373 K, ckiaz ta Bucora TersioHocis B peaktopi. Busisiieno onrumaibii temiepatypHi yMoBH mepebiry mpouecy y
posiuiasi. Jlociskentst Oysn MoB’si3ati 3 XapaKTePUCTHKAMU Ta BJIACTUBOCTSIMH PiJIKOTO BUCOKOTEMIIEPATYPHOTO TEIIOHOCIs. JloC/iIKeHO
aBa TUIM JIaGopaTopHuxX peakTopis. Ckaas Ta 06’€M PIZIKOro TEIIOHOCIs crpusie cTaGiibHOMY i PIBHOBaKHOMY Mepediry 1iJboBOTO TPO-
11ecy. 3amporoHOBaHy CXeMy PEAKTOPY 3 PiZIKUM BUCOKOTEMITEPATYPHIM TETIIOHOCIEM /IS TIpoliecy Ta3udikallii ByTiJuis JOIiTbHO BBAKATH
€KOJIOTIYHNM TIporiecoM. Po3pobiieHa cxema MiCTUTh Tpu 30HU TIepebiry mpotecy: KOHBepCii, OKUCHEHHs Ta T0oKucHeHHs. CxeMa peakTopy €
JIOCTATHBO ITPOCTOIO 32 KOHCTPYKILi€t0. TeXHOIoTis y pifIkoMy BICOKOTEMIIEPAaTyPHOMY TEIJIOHOCIi BUKOPUCTOBYE O/IMH TEIIOHOCIH /1711 TPHOX
30 peakTopy. LliTbOBIM TTPOAYKTOM IepepoOKH € cnHTe3-Ta3. CHHTE3-Ta3 MOJKINBO BUKOPHUCTOBYBATH 0€3M0CEPETHBO SIK IITbOBIIA POLYKT,
Jic BOJICHb € aJIBTEPHATUBHUM CHEPreTHYHNM JiKepesoM. CHHTe3-Ta3 SIK CHPOBMHA MOJKJIMBO BUKOPUCTOBYBATH 3 OTPUMAHHSIM BYTJICBO/HIB,
OKpeMe BIKOPHCTaHHsI PEYOBUH IS PI3HUX BHPOOHUIITB Ta TIEPETBOPEHHS Y Pi3Hi CIIOIYKI OPTaHIYHOTO i HEOPTAHIYHOTO CHHTESY.

Koo4oBi ciioBa: cnHTe3-Tas, piIKMil BUCOKOTEMIIEPATYPHUIT TEIIIOHOCIH, KaM'siHe BYTiJIsI, TPU30HHUI PEaKTop, MiHepaibHa CKIAI0Ba.
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BU3HAYEHHS BILIVBY PI3HOI KOHIIEHTPAIIIf KCJIOTU TA CIIBBIJTHOIMIEHHA TBEPZIOTO/PIJKOTO ¥
BHNJIYTOBYBAHHI MATHIIO 3 @EPOHIKEJIEBOT'O IIIVIAKY (c. 70-78)

Eni Febriana, Aldo Yansen T. Napitupulu, Johny Wahyuadi Soedarsono, Badrul Munir, Eddy Sumarno Siradj, Agus Paul Setiawan
Kaban, Martina Yttria Mertoprawiro, Kadek Ambara Jaya

[Honesis — Kpaina 3 HaliGIIBIINMK pe3epBaMK HIKeJIIo Ta PiBHAME BUPOOHUIITBA y ¢BiTi. KojkHa ToHHA BUPOOHUIITBA HIKEIIO MOKE BHPO-
GusiTH BiciM TOH HOGIYHUX MIPOAYKTIB y BUTIIsAAL (DEPOHIKEIEBOTO IIIAKY, KUl TPOIOBKYE 301IbITYBATHCS Yepe3 MiHIMATbHUI PoIeC mepe-
POOKH 1MX MOGIUHUX MPOAYKTIB. e 0C/IiIKeH A Majio Ha MeTi BU3HAYNTH BIUIMB 3MiH KOHIIEHTPAIlil KHCJIOTH Ta CITiBBIAHOIIEHHS TBEPAOTO,/
piZIKOTO Ha BUJIYYEHHS Maruiio 3 (hepoHiKeJIeBOTO MIJIAKY Ta XapaKTepuayBaTH TpaHchopMariiio GpepoHikeseBoro MIaKy Ha KOXKHIN cTaii
npotiecy. JlocmipKeH st TPOBOANIIN 3a IONOMOTOI0 METO/LY 3JIMTTS JIYTY i HPOJOBKYBAJIN BIJIYTOBYBAHHS BOJN Ta BUJIYTOBYBAHHS KUCJIOTH
3a gonomoroio cossinol kucaorn (HCL) sik pogununuka. [Teprmm KpokoM y gocaiukerti 6yio gppesepyBatis, o006 OTpUMaTH MOPOIOK 3
poamipom wacturok <127 mrMm. TTopomok 3paska 3rogoM amimtyBain 3 106aBkoi0 NAsCOs y crigsignomenni 50:50 (mac./mac.) i o6cmaky-
Basu nporsirom 60 xsusua npu 1000 ° C. Ilotim nponeaypy BuiIyroByBaHHus Boju nposojuiu mpotsirom 60 xsuins npu 100 ° C, koeditient
1:10 (mac./O6.) Ta niepemintyBaiabha mBHAKICTH 400 06/xB. [ToTiM (DiaBTpaT i 3aIMIIOK BiIOKPEMIIOBAJIM 3a JOIIOMOT0IO TIpoliecy (hibrpartii.
BuayrosysanHns kucaotn, mo sukopucroye HCI 3 Bapianismu konnentpanii 0,5, 1 ta 1,5 M, cnissigsomenus tBepaoro/piausn (t/p) 1:20,
1:30 Ta 1:40 (mac./06.) GyJio npoBejAeHo Ha 3ajuiiKaX. Pes3ysraTi BUIYTOBYBaHHSI KUCJIOTH TIOTIM 3HOBY (inbrpysanu. [Torim ¢insrpar
xapakrepusyBascst tectyBantsiM [CP-OES. Buxosguu 3 pesysbratis aHamisy, MOKHA 3a3HAYKTH, 1O BIZICOTOK €KCTPAKIIT Maruiio 30ibIry-
€ThCsl y MIpY 301IbIIEHHS CIIBBIIHONIEHHS TBEPAOTO,/pisntu (T/p), aje 3MEHIIy€eThest 31 36ibinennsm kounenTparii HCL. OntumanbHuii
Bi/ICOTOK BIUIYYEHHsST MArHiio cranoBuTh 64,12 %, 110 6yJ10 OCATHYTO MPH YMOBAX BIJIYTOBYBAHHS TBEPIOTO,/PIIKOTO CIiBBiAHOIIEHHS (T/P)
1:40 (mac./06.) Ta kouuentpanii HCL 0,5 m.

Kiouosi cioBa: dheponikeseBuil miak, mepepoOKa, JysKHE 3JIUTTsI, CMaKEHHS, BUITYTOBYBAHHSI BOJ[M, BUJIYTOBYBAHHS KHCJIOTH, EKCTPa-
KITisT, MaTHil, KOHIIEHTPAIisT KICJIOTH, CITiBBi/IHONIEHHST TBEP/OTO/ PiIITHI.



