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The present work is specifically focused on the form stability

of paraffin as a phase change material (PCM) through the addi-
tion of high-density polyethylene (HDPE). The aim of adding
HDPE is to obtain a stable form of paraffin during the phase tran-
sition. Moreover, improving the performance of PCM leads to an
advanced operation of the latent heat storage unit with an excel-
lent charging duration and response time. The study uses HDPE
at a ratio of 5wt %, 10 wt % and 15 wt %. The results indicate
significant differences between the form-stable PCM (FSPCM)
and pure paraffin. For instance, the supercooling degree is de-
creased with the addition of HDPE, where paraffin has a super-
cooling degree of 8.01 °C while FSPCM with 15 wt % HDPE has
a supercooling degree of 3.73 °C. The latent heat of fusion by add-
ing 10 wt % and 15 wt % HDPE is slightly decreased by 1.85 %,
which is much lower compared to adding 5 wt % HDPE, which
reduces the latent heat of fusion by about 6.02 %. Adding HDPE
leads to a faster charging process and a better response time dur-
ing the discharging process. The charging rate is increased sig-
nificantly by adding 15 wt % HDPE with a substantial increment
of around 40 % with an average charging rate of 2.39 °C/min.
The heat release during the discharging process is increased for
FSPCM with 5wt % HDPE where the temperature drops by
more than 70 °C within 20 minutes. The findings indicate that
adding HDPE contributed positively to reducing the supercool-
ing degree and providing a steady phase transition. Thus, the heat
exchange process of paraffin is more favorable, which improves
the performance of the latent heat storage unit. Furthermore,

the operation can be improved significantly by providing a faster

charging and discharging process.
Keywords: charging, discharging, latent heat, paraffin, PCM,
polymer, supercooling, thermal storage.
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Fluid catalytic cracking (FCC) is a method of cracking veg-
etable oils into simpler fractions and green fuel oils. One compo-
nent of the FCC system is the FCC furnace. The FCC furnace
is where the combustion process occurs and provides high heat
transfer throughout the FCC system, especially for heating the
reactor. The reactor temperature is the catalyst cracking tem-
perature. The cracking temperature of the catalyst depends on
the feed oil used in the cracking process, such as crude palm oil
at 450-550 °C or crude bio-oil at 300 °C. The fuel for heating an
FCC furnace is usually coal. To reduce coal, we use a mixture of
Azolla microphylla biomass with biochar and bio-oil from goat
manure. The aim of this study was to analyze the mixture of Azolla
microphylla biomass with biochar and bio-oil from goat manure
to obtain sufficient furnace temperature to heat the FCC reactor,
perform analytical calculations to obtain the volume of flue gas
formed from the combustion reaction. We conducted two experi-
ments; the first experiment used a mixture of 1 kg of Goat Manure
Biochar (GMBC) with 0.5 kg of Azolla microphylla and the sec-
ond experiment used a mixture of one kg of GMBC with 0.5 kg of
Azolla microphylla plus 300 ml of Goat Manure Bio-oil (GMBO).
A fuel mixture of one kilogram GMBC with 0.5 kg Azolla is not



effective in combustion because the maximum temperature in the
furnace is 177 °C but the fuel mixture of one kg GMBC, 0.5 kg
Azolla and 300 ml GMBO has a furnace temperature of 472.75 °C,
which can heat the stripper up to 313.25 °C so that cracking can

occur in the raw bio-oil. Analysis of combustion results showed

an increase in total CO; volume from experiment one and experi-
ment two of 0.966 (Inf:02 /kg fuel) .

Keywords: FCC, biochar, biomass, goat manure, fuel mixture,

combustion, Azolla.
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Many countries worldwide encounter the greatest difficulties in
improving people’s life quality since fossil fuel reserves are decreas-
ing, causing fuel prices to rise drastically. This problem has made
many countries, including Indonesia, struggle to import them from
producers in the Middle East. Adding a small part of ethanol to gaso-
line is one of the solutions that has been investigated and developed.

The previous works relating to blended fuels, gasoline and etha-
nol, generally employed absolute alcohol, which was expensive. A
small surfactant was added to the mixture to stabilize the emulsion,
and the blending was conducted in normal conditions (room tem-
perature). If the composition of gasoline and aqueous ethanol is not
precise, the components can be separated at a specific temperature.

The present study is aimed to report the analysis of composi-
tions and fuel specifications of aqueous emulsions of gasoline (RON
90)-ethanol-water in a single phase without using a synthetic sur-
factant in the temperature range of 0—25 °C. The procedures were as
follows: fermentation, ethanol distillation and purification, cooling,
blending, and characterization of fuel specifications. Components of
gasoline (RON 90)-ethanol-water formed a stable emulsion in the

composition range of 28.00-99.79 %, 0.20-67.97 %, and 0.01-3.58 %.
The observation found that continually increasing the amount of
aqueous ethanol and temperature after one phase was attained would
not lead to the separation of components. Therefore, gasoline and
aqueous ethanol can form a single phase functioning as a surfactant
binding water and fossil fuel. The decrease in temperature after the
emulsion is stabilized can separate the components whereby it is
caused by the faster density change of aqueous ethanol than gasoline.

Keywords: gasoline, ethanol, water in one phase, fuel parameter,
stable emulsion, gasoline and aqueous ethanol dissolve, conditions of
gasoline and aqueous ethanol separation, single-phase, non-synthetic
surfactant emulsion.
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The object of research is the process of fat oxidation at elevated
and standard temperatures.

Fats are used in chemical, pharmaceutical, food and other in-
dustries. Oxidative deterioration changes the composition of fats,
reduces the efficiency of chemical reactions involving fats and the
quality of final products. An urgent task is to increase the oxidative
stability of fats.

The oxidative stability of fat compositions based on rapeseed,
high-oleic sunflower and palm oils by the induction period at a
temperature of 110 °C was investigated. The induction periods of
the initial oils were 408.48 min., 795.87 min. and 630.2 min., re-
spectively. Rational ratios of oils in the compositions were found:
high-oleic sunflower: palm (50:50) %; rapeseed: high-oleic sunflower:
palm (16.67:66.67:16.67) %; rapeseed: high-oleic sunflower: palm
(33.33:33.33:33.33) %. The induction periods of the mixtures are
650.57 min., 710.56 min. and 670.56 min., respectively.

The increase in the oxidative stability of the developed composi-
tions using the mixture of synthetic antioxidants (butylhydroxy-
anisole, butylhydroxytoluene and tert-butylhydroquinone) in an
amount of 300 mg/kg of fat mixture was studied. The induction pe-
riods of the developed compositions were 910.80 min., 1279.01 min.
and 1072.90 min., respectively.

The physicochemical parameters of compositions with the ad-
dition of antioxidants after 5 months of storage at a temperature
of (20+2) °C were determined. The peroxide values of the composi-
tions were 5.65; 3.28; 4.50 Y2 O mmol/kg, respectively.

The research results make it possible to produce fats with in-
creased oxidative stability and necessary properties, to predict in-
duction periods of fat compositions depending on the concentrations
of components. This will increase the profitability of production and
the quality of fats obtained.

Keywords: fat composition, oxidative stability, induction pe-
riod, oxidation inhibitor, free radical process.
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The coronavirus causing the Covid-19 pandemic has been
experienced by us since 2020, which has led to an increase in the
use of disposable medical masks in Indonesia and even worldwide.
Polypropylene is a thermoplastic polymer used as the main ingredi-
ent in medical masks that takes more than 25 years to decompose
in landfills. This research offers an innovative way to use medical
mask waste in high-performance concrete. The resulting medical
mask waste is subjected to a sterilization process and cut into fibers
to analyze the effect of its addition on the compressive strength
and splitting tensile strength of high-performance concrete. The
research began with testing the physical and mechanical proper-
ties of the materials, designing a concrete mix using the absolute
volume method, and taking samples for compression and splitting
tests. The variation in the ratio of water-cement and pozzolanic
materials w/(c+p) is 0.32. As a result, the compressive strength of
concrete increased with a fiber size of 5x0.5 cm and 2x0.5 cm. An
increase is up to 7 % with an optimum value of 72.37 MPa with a
fiber size of 2x0.5 cm and a content of 0.15 %. However, there was a
decrease in the compressive strength with a 5x1 ¢m mask fiber size.
The overall split tensile strength value of all variations in waste
fiber size and content increased with an optimum value of 7.29 MPa
at 0.20 % fiber content with a fiber size of 5%0.5 cm. This indicates
that polypropylene fibers from medical mask waste have a positive
effect on high-performance concrete, namely improve the proper-
ties of concrete with a low tensile strength, which is expected to
inhibit the propagation and reduce the size of cracks in reinforced
concrete structures.

Keywords: high-performance concrete, medical mask waste,
polypropylene fiber, compressive strength, split tensile strength.
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Primary resources are typically used in lithium extraction. Un-
fortunately, it impacts the dependency on the availability of primary
resources to fulfill the lithium demand. Therefore, the use of second-
ary resources can be an alternative to using lithium resources. Gold
bullion slag is an example of a potential secondary resource used as
a lithium source because it contains 0.009 % lithium. This research
aims at increasing lithium recovery from the gold bullion slag by
studying the effects of various variables to enhance lithium recovery.
Lithium extraction was carried out via HCI leaching process with
concentrations of 0.5, 1.0, 1.5, and 2.0 M at 25, 40, 55, and 70 °C
for 15, 30, 60, and 120 minutes. Inductively coupled plasma-optical
emission spectrometry (ICP-OES) was used to examine lithium
level, whereas scanning electron microscope equipped with energy
dispersive X-ray spectroscopy (SEM-EDX) was used to look over
the morphology. The significance of the recovery value was analyzed
statistically using analysis of variance (ANOVA). The optimum
variables to reach 98 % as the highest lithium recovery percentage
are 1 M HCI at 55 °C for 60 minutes. ANOVA results on the acid
concentration significance of the recovery value show that the p-val-

ue (0.001) is smaller than the alpha value (0.005). While, ANOVA re-
sults on the temperature and time significance of the recovery value
show that the p-value (0.894) is greater than the alpha value (0.005)
and p-value (0.9986) is greater than the alpha value (0.005), respec-
tively. Analysis showed that variation in HCI concentration affected
the lithium recovery value; however, temperature and time of leach-
ing had an insignificant effect on lithium recovery. These data show
that slag can be used as alternative resources to produce the lithium.

Keywords: lithium extraction, gold bullion slag, acid leaching,
secondary resources, ANOVA.
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Nickel hydroxides are widely used as electrochemically active

substances in alkaline batteries and hybrid supercapacitors; they
can be used for electrocatalysis, in electrochemical sensors, and as
pigments. Knowledge of the formation mechanism of nickel hydrox-
ides is necessary for developing and optimizing targeted synthesis
methods. The thermal effects of processes in the formation of nickel
hydroxide from nitrate were studied by the calorimetry method. The
mechanism of precipitate formation was investigated by the method
of simultaneous potentiometric (with a glass universal electrode)
and conductometric titration. The nickel content in the samples
obtained at the determined NaOH/Ni%* ratios was investigated by
the chemical method of trilonometry after preliminary dissolution.

Calorimetric investigations showed that the reaction of nickel
nitrate with NaOH was exothermic with AH eaction=—28328.5 J/mol.
The exothermic nature of the NaOH dilution process was revealed
with AHgilgtion =—2454 J /mol.

According to the results of potentiometric titration, the forma-
tion of a basic salt of the NIOHNO3 type was not detected. Analysis
of the results of conductometric titration revealed a two-stage chem-
ical mechanism for the formation of nickel hydroxide from nitrate. At
the first stage, which had a high rate, due to the liquid-phase reaction
of the nickel cation with the hydroxyl anion, a primary precipitate
of the composition Ni(OH)g7(NO3)(.13 was formed. In the second
stage, as a result of a slow topochemical reaction of the primary
precipitate with hydroxyl anions, nitrate ions were displaced from
the precipitate to form nickel hydroxide. These data are confirmed
by the analysis of precipitate obtained at NaOH/Ni?* ratios of 1.87
and 2.2: the Ni content was 52.95 % and 55.63 %, corresponding to
the formulas Ni(OH) §7(NO3)0.13-0.68H,0 and Ni(OH)»-0.71H,0.
This clearly indicated that the primary precipitate was nitrate-
doped a-Ni(OH), and the final precipitate corresponded to the
a-modification of nickel hydroxide.

Keywords: nickel hydroxide, nickel nitrate, two-stage forma-
tion mechanism, a-modification, nitrate-doped nickel hydroxide,
primary precipitate, potentiometry, conductometry.
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AHAJII3 TEILJIOBUX XAPAKTEPUCTHUK KOMIIO3UTY HA OCHOBI ITAPA®IHY /IIOJIIETUJIEHY BUCOKOi
IIJIBHOCTI (ITIEBIIL) B SIKOCTI ®OPMOCTIMKOI'O MATEPIAJIY 3 ®A30BUM IIEPEXO/IOM (®CM®II) JJI
3BEPITAHHS TEILIOBOI EHEPTII (c. 6-13)

Dwi Rahmalina, Almira Rahma Zada, Herni Soefihandini, Ismail, Budhi Muliawan Suyitno

Jlana pobota nipucssuena (popmocriiikocti napadiny B skocti Matepiany 3 dasosum nepexogom (MDIT) sa paxyHOK JH01aBaHHs 110Jie-
Tuseny Brcokoi mtibHocti (ITEBIIL). Metoio poaasanns ITEBIIT € orpumanns crabinbroi ¢opmu napaginy npu dasoBomy nepexomi. Kpim
TOTO, MoJIiMIIeHHsT pobounx xapakrepuctuk MMDIT npu3BoAUTS 10 TTOKPaIeHHs] POOOTH HAKOIMYYBaya IIPUXOBAHOI TEIVIOTH 3 ONTHMAIBHO
TPUBAJIICTIO 3aPsIIKY i 4acoM BiaryKy. ¥ pocuimpkenni sukopucroysanu [IEBII y criBsignomenni 5 mac. %, 10 mac. % i 15 mac. %. Pesynsratu
BKa3yIloTh Ha cyTTeBi Biivinnocti Mixk hopmoctiitkum MDIT (OCM®II) ta unctnm napadinom. Harpukaan, npu gopasanni [TEBIIL cryninb
IEPEOXO0JIO/PKEHHS 3HIKYETBCST, IPUYOMY CTYIIHB Tiepeoxostojkerts napadiny cranosuts 8,01 °C, B roii uac ik DCMDII 3 15 mac. % ITEBIIL
Mae cTytinb nepeoxosiopkens 3,73 °C. [Ipuxosana Temiora nuaienst npu gogasanti 10 Mac. % i 15 mac. % ITEBIIL nesnauno 3umskyeTbes Ha
1,85 %, 110 HabaraTo HUsKYE TOPIBHSIHO 3 TofaBaHHsM 5 Mac.% ITEBIII, 110 3MeHIIye NpUXoBaHy TEIVIOTY TIAaBJAeHHS TpnbamnsHo Ha 6,02 %. Jlo-
nasarus [TEBIL mpr3BoanTb 10 MIBUIIIOTO MIPOIECY 3aps/IKK Ta KPAIIOTo Yacy BiAryKy B rporieci po3psiaku. [Ipu nogasanui 15 mac. % [TEBII]
HIBUIKICTB 3aPSIIKI 3HAYHO 301TBIIYETHCS 3 ICTOTHUM PUPOCcTOM 0s13bKo 40 % 11pn cepemiil mBnakocti 3apsiaku 2,39 °C/xB. TeruoBuzinentst
B mporteci pospsiziku 36iburyerbest st OCMOII 3 5 mac. % ITEBII, npuuomy temmneparypa nagae Ginbin visk Ha 70 °C npotsarom 20 XBUJIKH.
Otrpumani nani csiguars mpo Te, mo Aogasanist [TEBIIL criprisie 3HUKEHHIO CTYIIEHST MepeoX0N0/UKEHHsI Ta 3a0e3MeYeHHIo CTIiiKoro (hazoBoro
nepexozy. TakuM 4MHOM, Nporec TermooOMiHy mapadiny € Gilbll CIPUATINBUM, 1O MOKPAILy€e MPOAYKTUBHICTD HAKOIMYYBaYa MPUXOBAHOI
teriotu. Kpim toro, po6ota Moske GyTi 3HAYHO TOKpaIeHa 3a PaxyHOK 3abe3edeHHst GiIbIIl MIBUAKOTO TIPOIECY 3aPSIIKK Ta PO3PSIIKUL.

KrouoBi ciroBa: 3apsijika, po3psijika, mpuxoBana tersiora, napadin, MOII, mosimep, mepeoxosozKeHHs, HAKOIITYEHHST TETLIA.
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BUSABJIEHHI 3AKOHOMIPHOCTE TOPIHHS MAJIMBHUX CYMIIIEI 3 BIOMACHU A30.JIU, BIOBYTLJLJIA TA
BIOMACIJIA 3 KO3A40I'0 THOIO JJIA ITEYI ®KK (c. 14-21)

Tanwir Ahmad Farhan, Ahmad Indra Siswantara, Ahmad Syihan Auzani, Adi Syuriadi, Candra Damis Widiawaty, Muhammad Hilman

Gumelar Syafei, Iwan Susanto

Doin-karanitnanuii kpekinr (OKK) sapisge co60i0 METO KPEKiHTY POCAMHHUX Maces Ha Oiabin mpocTi (pakilii Ta eKoJoriuHo YuCTi
maszytu. Oxnum i3 kommnonentis cucremu KK e miy @KK. ITiu @KK e miciem, e BigdyBaeThest mpoliec TopimHs, i 3a0e3nedye BUCOKY Te-
nionepezady 1o Beiii cucremi KK, 0cobmBo st HarpiBy peaktopa. TeMmepaTypo peakTopa € TeMrepaTypa Kpekinry katasiizatopa. Tem-
repaTtypa KpeKiHTy KaTasizaTopa 3aJeKUTh BiJl BUXiHOI 0JIii, 0 BUKOPUCTOBYETHCS B MPOTIECi KPEKIHTY, HATIPUKJIA/, CUPOi MAJIbMOBOI OJIii
pu 450—550 °C a6o cuporo Giomacsa pu 300 °C. Tamusom aist narpiBanust neui @KK 3azsuyaii € Byriss. 17151 3MEHITCHHST BAUKOPUCTAHHST
BYTLJISE M BUKOPHCTOBYEMO CyMilll HioMacu a3oJiu ApiGHOMUCTOT 3 GIoBYTiLIAM Ta 610MacIOM 3 KO3SYOT0 IHOI0. MeToIo IaHOTO A0CKEHHS
6yB aHas1i3 cymitmi 6iomMacu azosm ApiOGHOIMCTOI 3 GIOBYTILISIM Ta 610MACIOM 3 KO3STIOT0 THOIO JIJIsl OTPUMAHHS TEMIIEPATyPH TIedi, 10CTaTHbOT
quist Harpisanns peakropa @KK, BUKOHAHHS aHATITHIHUX PO3PAXYHKIB /75T OflepsKaHHsT 06'€MY JIMMOBHX Ta3iB, 110 yTBOPIOIOTHCS B PE3YJib-
Tari peakitii ropinms. Hamu npoBeeno gBa eKCriepuMeHTH; y IepIioMy eKCIIepUMEeHTI BUKOPUCTOBYBasiacst cyMinn 1 Kr 6i0BYTiJiuis 3 KO3SUOTo
raoo (GMBC) 3 0,5 kr azosm apibnommctoi, B apyromy BukopucrtoBysasacst cymint 1 kr GMBC 3 0,5 kr asosn api6uosmctoi ta 300 M
Giomacia 3 ko3suoro tHoo (GMBO). HamusHa cymint 3 1 kr GMBC 3 0,5 kr azosuia HeeeKTUBHA TIPU 3TOPSIHHI, OCKIIBKI MaKCHMAIbHA
Temiieparypa B redi cranoButh 177 °C, B T0ii yac sk mazmsia cymint 3 1 kr GMBC, 0,5 kr azosuia Ta 300 M GMBO 3abesnieuye temieparypy
neui 472,75 °C, 1m0 103B0JIsI€ HAarpiBaTy BiAnapHy KoaoHy 10 313,25 °C 115 npoBeieHHst KPeKiHry B cupoMy Giomacsi. AHasis pesyabraTis
CITaJIOBaHHS MTOKa3aB 36imbIments 3araabHoro obeary CO,y B TIOPIBHAHHI 3 TIepITIM Ta APyruM ekcrepuMentamu Ha 0,966 M>coy/Kr maimsa.

Kimouosi cioBa: OKK, 6ioByriuis, 6iomaca, Ko3siavii THIH, TaJIUBHA CYMIIIl, CIATIOBAHHST, a30J1J1a.
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AHAJII3 CKJIAJIIB TA IIAJTUBHUX XAPAKTEPUCTUK BOJHO-EMYJIbCIMHUX ITAJIUB HA OCHOBI BEH3UHY
(RON 90), ETAHO.IY I BOJIH B CTABIVIbHUX EMYJIbCIAX 3A HU3bKUX TEMIIEPATVYP (c. 22-32)

Hanny Sangian, Guntur Pasau, Gerald Tamuntuan, Arief Widjaja, Ronny Purwadi, Silvya Agnesty, Tun Sriana, Arif Nurrahman,
Abubakar Tuhuloula, Ramli Thahir

Bararo kpain cBiTYy CTHKAIOTBCS 3 BEJIMKUMU TPYAHONIAMY Y HOJIIIIIEHH] SKOCTI JKUTTS JIIO/Iel BHACJI/IOK CKOPOYEHHS 3alaciB BU-
KOTIHOTO TaJINBA, 110 TIPU3BOANTD 0 Pi3KOTO 3POCTAHHS IiH Ha maibHe. Yepes 1e 6arato kpain, BKIoYaodn [HI0HE3110, HAMATalOTHCS



iMmmopryBsatu ioro 3 Banspkoro Cxoxy. OaHuMm i3 gocaiKeHNX Ta po3pobIeHNX pillleHb € A0AaBaHHs B OEH3MH HEBEJIMKOI KiJbKOCTI
€TaHOJLY.

VY momepennix po6otax, MOB'SI3aHUX 3 BUBYEHHSIM CYMIIIEBUX MaINB, OEH3NHY Ta €TAHONY, 3a3BHYAil BUKOPUCTOBYBABCST aOCOMIOTHITH
crupr, sikuii € goporum. [lis crabimisaiii eMyibeil B CyMill 101aBain HEBEINKY KUIBKICTh MOBEPXHEBO-aKTUBHOI PEUOBHHM, A 3MIlllyBaHHS
MPOBOIMJIM B HOPMAJILHUX YMOBaX (3a KIMHATHOT TeMiiepaTypr). Ko ckian 6eH3UHY i BOAHOTO eTaHoJy HEeTOYHUM, P MeBHii TeMiiepa-
TYpi KOMIIOHEHTH MOXKYTb PO3/ITHTUCS.

MeTor0 JaHOTO AOCTIIKEHHS € aHaI3 CKIa/IiB Ta HaIUMBHIX XapaKTePUCTUK BOAHUX eMyJIbeiil Ha ocHosi Gensuny (RON 90), eranouny i
BOJIM B O/IHIN (hasi 6e3 BUKOPUCTAHHS CHHTETHYHOI TIOBEPXHEBO-aKTHBHOI PeYOBMHU B jianasoni temmeparyp 0—-25 °C. TIpoBeseni nactymi
nporiect: (hepMeHTallist, IEPErOHKA i OUHIIEHHS €TaHOJLY, OXOJIO/UKEHHS, 3MIITYBaHHS Ta BU3HAYEHHS AJMBHUX XapakTepucTuk. Kommnonentn
6ersun (RON 90)-etanosi-Boga yTBopuJIK cTabiibHy eMyJibeiio B Hianasoni ckaanis 28,00-99,79 %, 0,20-67,97 % ta 0,01-3,58 %. 3a panu-
MU CIIOCTEPEKEHHs Oe3nepepBHe 301IbIIEHHsT KiJTBKOCTI BOJIHOTO €TAHOJIY 1 TeMIIepaTypH MicIst OCATHEHHS O/HIET (hasu He TPU3BOAUTD /10
posniseHHss KomnoHeHTiB. OTske, GEH3MH Ta BOIHUIT €TAHO MOJKYTh YTBOPIOBATU €AMHY a3y, ika BUCTYIIAE B POJI TIOBEPXHEBO-AKTUBHOI
PEYOBHHM, 1110 3B’SI3Y€ BOLY 1 BUKOIIHE TAJIMBO. SHUKEHHST TeMIIepaTypH HicJist crabiisaiil eMyJ/Ibeii MosKe MPU3BECTH /10 PO3/IIEHHS KOMITO-
HEHTIB, 1[0 BUKJIMKAHO GBI NIBUIKO 3MIHOK HIIJIBHOCTI BOAHOTO €TAHOJLY, HisK GEH3UHY.

KiiouoBi citoBa: GeH3uH, eTaHol, BoJa B 0fiHiii (hasi, naauBHUii mapamerp, cTabiibHa eMyJIbeist, po3urHeH s GEH3UHY Ta BOAHOTO eTaHoy,

YMOBH PO3/IijieH s OEH3UHY Ta BOIHOTO €TaHoJIy, OHO(Ma3Ha eMYJIbCist 63 CHHTETHYHNX MOBEPXHEBO-aKTHBHUX PEUYOBHUH.
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PO3POBKA TEXHOJIOTIi OTPUMAHHSA ;KUPOBUX KOMITIO3UIIIN 3 MIABUIIEHOIO OKHCJIIOBAJIBHOIO
CTABIJIBHICTIO (c. 33-39)

1. 1. CaBenbes, O. M. I'puropenko, €. O. MuxaiiioBa, M. M. Kpasuos, O. B. Koctupkin, A. A. Hikirix, B. I1. Pomaniok, O. 0. CmosbkoB,
I. C. Memiepsikos, B. 0. barnait

OG6’ €KTOM JI0C/IIKEHHS € MPOIeC OKUCIEHHS KUPIB 3a MABUIIEHOI Ta CTaHAAPTHOI TeMIIepaTypu.

JKupu 3actocoByioThCs y XiMiuHil, (hapmarieBTHUHIi, XapyuoBill Ta iHIINX Taxy3saX MPOMHUCI0BOCTI. OKHUCIIOBAIbHE TICYBAHHS 3MiHIOE
CKJIQJ] JKMPIB, 3HMKYE eeKTUBHICTh XIMIUHUX peakIliil 3a y4acTio KUPIB Ta SKiCTh KiHIIEBUX MPOLYKTIB. AKTYAJIbHUM 3aB/IaHHSM € I1iJIBU-
MIEHHS OKUCITIOBAIBHOT CTabiIbHOCTI KU PIB.

JTOCTiIKEHO OKUCTIOBAIbHY CTaGiIbHICTD JKUPOBUX KOMITO3UININ HA OCHOBI PiNakoBOi, COHSANTHUKOBOI BUCOKOOJIETHOBOI Ta TAIbMOBOI
ot 3a epiogom inaykiii 3a remneparypu 110 °C. [lepioau inaykiii nouatkoBux oJiit ckiaanu 408,48 xs., 795,87x8. Ta 630,2 xB. BiANOBijI-
Ho. Beranoiieno parioHasbHi CIIiBBIIHOIIEHHS 0TI Y CKJIa/[i KOMITO3MUITIi: COHSNIHUKOBA BUCOKOOJIeiHOBA: aubMoBa (50:50) %; pinakosa:
COHSIIIIHUKOBA BUCOKOOJIeiHOBA: najibMoBa (16,67:66,67:16,67) %; pinakoBa: COHAITHUKOBA BUCOKOOJIeiHOBa: TasibMoBa (33,33:33,33:33,33) %.
[lepioan inmyxiii cyminieit ckiamaiors 650,57 x8., 710,56 xB. Ta 670,56 XB. BiAOBiAHO.

JTOCJIi/KEHO THBUIIEHHS] OKUCIIOBATIBHOI CTablIbHOCTI PO3POOJICHIX KOMITO3UIIIH 3 BUKOPUCTAHHAM CYMillli CHHTETHYHUX aHTHOKCH-
HanTiB (OyTHIITI APOKCHAHIZ01, Oy THIITIAPOKCUTONYOJ Ta TPET-Oy THITIAPOXiHOH) y KiabkocTi 300 Mr/Kr skupoBoi cymini. [Tepioau iHayKitii
pospobaennx kommosuiiit ckrann 910,80 xB., 1279,01 xB. Ta 1072,90 XB. BiAMOBIAHO.

Busnaueno (hisuko-ximMiuni MOKa3HUKM KOMIIO3WIII 3 J0AaBaHHAM aHTHOKCUJAHTIB Mmiciasa 5 Micsanis 30epiraHis 3a TeMIeparypu
(20£2) °C. Ilepokcuani yncira kommosutiiit ckram 5,65; 3,28; 4,50 4 O MMOJIb/KT BiJIITOBITHO.

PesyssraTi 10/ KEHD JAAI0Th MOMKJIUBICTD BUPOOJISATH JKUPH 3 MABUIIEHOIO OKUCTIOBATBHOIO CTabLIbHICTIO 3 HCOOXIIHMMI BIACTHBOC-
TSAMH, IPOTHO3YBATH TIEPIOAN THAYKILT KUPOBUX KOMIIO3UILIH B 3a/Ie;KHOCTI BiJi KOHIIEHTpalliil KomroHenTis. e miaBUInTh peHTabenbHiCTh
BUPOOHUIITBA Ta SIKICTH OIEPKAHNUX JKUPIB.

Ka1040Bi ¢i10Ba: K1pOBa KOMIIO3UILsl, OKUCTIOBATbHA CTa0LIbHICTD, Mepiol iHAYKILil, iIHMIGITOP OKUCIEHHS, BIIBHOPAJANKAIBHUN IPOTIEC.
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AHAJII3 BININBY BUKOPUCTAHH? BIIXO/AIB 3 MEJNYHNX MACOK BIJI COVID-19 3 ITIOJIIIPOIIIJIEHY HA
MIITHICTDb HA CTHUCK I MIITHICTD ITPU PO3KOJ/IIOBAHHI BUCOKOE®EKTUBHOTO BETOHY (c. 40-46)

Diana Ningrum, Agoes Soehardjono, Hendro Suseno, Ari Wibowo

32020 poky MU CTHKAEMOCS 3 KOPOHABIPYCOM, 1110 cripuuntsie nangemito Covid-19, mo npusseso 10 3611bIeHHsST BAKOPUCTAHHS OHO-
Pa3oBUX MeAMYHNX Macok B IHmomesii Ta y Bcbomy cBiTi. [losinmporrisen € TepMONIaCTHYHUM TTOJTIMEPOM, 10 BUKOPUCTOBYETHCS B SIKOCTI
OCHOBHOTO KOMITOHEHTA ME/IITIHIX MACOK, HA PO3KJIATAHHSI SIKOTO Ha 3BAJIMIIAX iij1e ToHazx 25 pokiB. B manomy rocitiukeHHI IPOOHYETHCS iH-
HOBalilHUI C110ci6 BUKOPUCTAHHS BIAXO/AIB 3 MEAMYHUX MACOK Y BUPOOHUITBI BucokoedekTrBHOro 6etony. OTpuMani BiAXOAM 3 MeIUYHUX
MaCOK TIi//IAI0Th MPOIecy CTEPUIIi3allii Ta PO3pi3aioTh Ha BOJOKHA /TS aHAJI3Y BIIUBY iXHBOTO OABAHHS HA MIIHICTh HA CTUCK i MII[HICTD
[PU PO3KOJIIOBaHHI BIHCOKOeHEKTUBHOTO GeToHY. J[OCIIIZKEHHS OYaiocs 3 BUPOOYBaHHs (Di3UKO-MEXaHIYHUX BJIACTUBOCTEI MaTepiais,
MPOEKTYBaHHsI CKJIaLy OETOHHOI CyMillli MeToZIoM abCoMOTHIX 06’€MIB Ta BibOpy 3paskis st BUIPOOYBaHb Ha CTUCK i PO3KOIIOBaHHsL. Pi3-
HUILS Y CIIBBIIHONIEHH] BOJIM IO TIEMEHTY Ta ITyII0JaHOBOTO Marepiany w/(c+p) cranosuth 0,32. B pesysisrati MitHicth 6eTOHY Ha CTHCK MTPU
poamipi BostokoH 5%0,5 em Ta 2x0,5 cM 36iabinIacs. 3a onTuMaibHoro sHaderns 72,37 MIla ipu poamipi Bosiokon 2x0,5 e i Bmicti 0,15 %



301JIbIIIEHHST CTAHOBHTH /10 7 %. OJIHAK IPU PO3MIPi BOJIOKOH MacoK 5% 1 ¢M criocTepiragocst 3HUKEHHsT MIITHOCT] Ha CTUCK. 3arajbHe 3HAYeHHST
MIIHOCTI TIpK PO3KOJIIOBAHHI /IS BCIX BapiaHTiB PO3MIpy Ta BMICTY BOJOKOH BiIXOAIB 301IbINNIOCS A0 ONTUMAILHOTO 3HaveHts 7,29 Mlla
npu Bmicti Bosokon 0,20 % Ta poamipi 5x0,5 cm. Ile Bkasye na Te, 10 MOJIIPOIIIIEHOBI BOJOKHA BiZIXO/IB 3 MEIMYHUX MACOK MO3UTHBHO
BILIMBAIOTh HA BUCOKOCDEKTUBHUI OETOH, a came TOKPAIIYIOTh BIACTUBOCTI GETOHY 3 HU3BKOIO MIIlHICTIO HA PO3PHB, 1110, SIK OUIKYEThCS, Iepe-
MIKOJIKATHME TIONIMPEHHIO Ta 3MEHIIHTD PO3MIpP TPIIUH Y 32113006 TOHHIX KOHCTPYKITISIX.

KiiouoBi ciioBa: BrcoKoe(heKTUBHUN GETOH, BIZIXOAN 3 MEMYHUX MACOK, TTOJIIIPOTIJICHOBE BOJOKHO, MII[HICTh Ha CTUCK, MII[HICTb IIPH

PO3KOJIIOBAHHI.
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BHUKOPUCTAHHS 30JI0TOTO IIIJIAKY 3 IHIOHE3II SIK IKEPEJIA JIITIIO 3 METOZIOM BUJIYYYBAHHS HCL
(c. 47-57)

Nadia Natasha, Ghina Rabani, Nofrijon Sofyan, Johny Soedarsono, Agus Prasetyo, Ahmad Maksum, Rini Riastuti, Isnanda Nuriskasari

OcHOBHI pecypcey 3a3BUYail BUKOPUCTOBYIOTHCS ISt BUAOOYTKY JIiTii0. AJie, 11e BINIMBAE Ha 3aJI€5KHICTD Bil HAABHOCTI IIEPBUHHUX pecyp-
CiB [UIST 33/[0BOJIEHHST TIOTINTY Ha JIiTiil. TOMy BUKOpHCTAHHS BTOPHHHNX PECYPCiB MOJKe OyTH aTbTepPHATHBOIO BUKOPHCTAHHIO PECYPCIB JTII0.
30J10THI IIJTAK € TIPUKJIAIOM TIOTEHIIHHOTO BTOPUHHOTO PECYPCY, SIKHil BUKOPUCTOBYETHCS SIK [ZKEPEJIO JIiTiI0, OCKiIbKu Bit MicTuth 0,009 %
mitiro. Ile mocsimkeHns cipsiMoBate Ha 361TbIIEHHS BIJTYY€HHS JTITIIO 31 MIJIAKY 30JI0THX 3TUTKIB IIUISIXOM BUBYEHHS BILUIMBY PI3HUX 3MIHHIX
Ha TIOKPAIEHHsT BIJIYYEHHS JIiTii0. EKCTpakiito JiTiio npoBoaun 3a gonoMorowo npouecy suayrosysants HCl 3 konuentpanismu 0,5, 1,0,
1,51 2,0 M nipu 25, 40, 551 70 °C nporsirom 15, 30, 60 i 120 xpusimsa. OniTHYHO-eMiciliHA CIIEKTPOMETPIst 3 iHAYKTUBHO MMOB’SI3aHOIO 1LJIA3MOI0
BUKOPUCTOBYBAJIACS JIJIST TOCII/KEHHST PiBHS JITIIO, TOAI SIK CKAaHyIOUYHI eJIeKTPOHHUI MiKPOCKOII, OCHATIIEHHI €HePTO/INCIIEPCIiHOI0 PeHTTe-
HiBCBKOIO CIIEKTPOCKOIII€10, BUKOPUCTOBYBABCS /IS TIePervisiy MopdoJiorii. 3HaYMMiCTh 3HAUCHHS BI/ITHOBJICHHS aHAJI3yBaJIN CTATUCTUYHO 3a
noroMoroio auctepciiiroro ananizy (ANOVA). OnruMaabHUMI 3MIHHUME J1J1sT focsirHerHst 98 %, OCKITbKI HAWBUIIUHT BiJICOTOK BiZIHOBJIEH-
ust gritiio € 1 M HCl ipu 55 °C nporsirom 60 xsuutin. Pesysisratn ANOVA 1110/10 3Ha4yIIOCTi KOHIIEHTPAIT KMCIOTH 115t 3HAYCHHSI BUJLYYEHHST
MoKa3yoTh, 1o p-aHaderns (0,001) menie, Hixk 3Havents ainbda (0,005). Y toii yac sik pesyssratit ANOVA 110/10 3Hau€HHsI TeMIepaTypu
Ta yacy 3HAYEHHs BiIHOBJICHHS MOKa3yIoTh, 110 3HadeHtst p (0,894) Ginbire, Hixk 3uauenns anbha (0,005), a snavenns p (0,9986) Ginbie,
Hixk 3HaueHHst anbda (0,005), BinnosinHo . AHania nokasas, mo 3mina koxieHrpanii HCl BiuinHy/ia Ha 3HAY€HHS BI/IHOBJIEHHS JITIH0; OTHAK
TeMTIepaTypa i 9ac BUJIYTOBYBAHHS MM He3HAUYHUI BIJIUB Ha BifinoBieHHs Jitifo. Lli gani mokasyioTs, M0 1MTaKk MOXKHA BUKOPUCTOBYBATH
SIK aJIBTEPHATUBHUN PeCyPC Uik BAPOOHUIITBA JITII0.

KmouoBi cioBa: eKCTpaKIlis JTiio, 30JI0THIT IIJIAK, KUCJIOTHE BUJIYTOBYBaHH:, BropuiHi pecypcu, ANOVA.

DOI: 10.15587/1729-4061.2023.272673
JOCJUI;KEHHSI MEXAHI3MY ®OPMYBAHHS TTI/IPOKCHU/TY HIKEJIO IIPU OCAJI;KEHHI 3 HITPATY HIKEJIO
(c. 58-65)

B. JI. KoBazenko, B. A. Korok, /1. B. Tipenko, M. B. Hikosenko, /I. A. Auapees, B. B. Bepounpkuii, B. ¥0. Measmuk, C. B. Mopososa,
P. K. Hadeen

Tigpokcuan HiKeJto NUPOKO BUKOPUCTOBYETHCS SIK €JIEKTPOXIMIYHO aKTUBHI PEYOBUHM B JIY5KHUX aKyMYJISTOPaXx, TiOpu-
HUX CYTIEPKOHIECHCATOPaX, /IS €IEKTPOKATAII3Y, B eIEKTPOXIMIUHMX CEHCOPAX, a TAKOK SIK MmirMeHTH. [t po3poOKu Ta onTu-
Mizawil METO/IB LiIeCIPSIMOBAHOIO CHHTE3Y HeOOXiAHI 3HAHHSI MeXaHi3My YTBOPEHHs IiAPOKCHIIB Hikeso. Temiosi edexTn
nporieciB 1pu (hOPMYBaHHI TiIPOKCHY HIKEJIO i3 HITPaTy BUBYEHO METO/IOM KajopumeTpii. MexaHisam (¢hopMmyBaHHS ocaiy
JIOCJII/PKEHO METO/IOM O/IHOYACHOTO MTOTEHIIIOMEeTPUYHOTO (31 CKIISTHUM YHIBEPCATBHUM €JIEKTPO/IOM ) Ta KOH/LyKTOMETPUYHOTO
TUTPyBaHHA. BMicT Hikelfo B 3paskax, OTPHMAaHWX TPH BU3HAYEHWX criBBizHomenHax NaOH/Ni%", nocmimkero xiMiqmmm
METO/IOM TPUJIOHOMETPIi MicJIs oTepeIHbOr0 PO3UMHEHHS.

KamopumerpuynuMu mocmiKeHHSIMA TIOKa3aHO, IO peakilis HiTpaTy Hikeao 3 NaOH e ex3orepmiunoio i3
AHpear=—28328,5 Ik /Moiib. BusiBneno exsorepmiusnii xapaktep mporecy posbasiernst NaOH i3 AHpos605=—2454 [IK/MOIB.

3a pe3yJbraTaMu MOTEHI[IOMETPUYHOTO TUTPYBAHHS He BUBJIEHO yTBOpeHHs ocHoBHOI costi Triry NiOHNOj3. Ananis pe-
3YJIBTATIB KOH[yKTOMETPUYHOTO TUTPYBAHHS JI03BOJIMB BCTAHOBUTU ABOCTYIEHEBUH XiMiuHUil MexaHisM (opMyBaHHS TiJpo-
Kcuty Hikesto i3 Hitpary. Ha rnepiiiomy cryrieni, sskuii Ma€ BUCOKY HIBU/IKICTD, 32 paXyHOK pizikoda3Hoi peakilii kaTioHa HiKeJo i3
ripokcny anionoM gopmyerbes nepsunuuii ocas ckaanxy Ni(OH)q g7(NOs3) 13. Ha ipyromy cryneni B pesyJisrari HOBiJIbHOI TO-
MOXIMIYHOI peaKilil IIepBUHHOTO OCaly i3 riPOKCUII-aHIOHAMU BiIOYBAETHCST BUTICHEHHS HITPAT-i0HIB i3 ocay i3 popMyBaHHIM
rigpokeuy nikesmo. 1Ii gani migTBepaKeni anamizoM ocais, oTpuMaHuX 1pu cribsignomennax NaOH/Ni%" 1,87 ta 2,2: smict
Ni nopiemroe 52,95 % Ta 55,63 % Ta Binnosizae dopmymnam Ni(OH); 57(NO3)0,13-0,68 H,O ta Ni(OH),-0,71H,0. Ie uitko Brasye
Ha Te, 110 epBUHHMI ocajl € HiTpat-onoBanuM o-Ni(OH),, a kinleBuii ocaj Bifnosizae a-mMoaudikaltii TiZipokcuy Hikeso.

Kiouosi ciroBa: rigpokcu HiKesio, HITpaT HiKeJIo, ABOXCTYNIEHeBUI MeXaHi3M (opMyBaHHs, a-MoaudiKaiis, HiTpaT-70-
TIOBAaHHUH TU/IPOKCH/] HiKeJII0, IEepBUHHMI 0cajl, TOTEHIIOMeTpis, KOHTyKTOMEeTpisl.



