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This study investigates the process of wetting and adhesive in-
teraction between flexographic inks and polymer films of different
nature and surface structure. An issue related to flexographic printing
on polymer films is insufficient surface wettability and low stability of
adhesion of the ink layer, which worsens the print quality. This work
explores the wetting of the surface of films with liquids of different
polarity and with UV flexographic ink.

The equilibrium values of the cosine of the wetting angle for non-
polar and polar liquids have been experimentally determined. The
cos6 values for non-polar liquids are 0.90-0.99, while for polar liquids
they decrease to 0.36-0.92 depending on the type of film surface. The
thermodynamic characteristics of wetting, in particular the work of
adhesion and cohesion, were calculated. It was established that the
work of adhesion varies within 45-140 mN/m.

It has been shown that wetting is determined by the ratio of the
dispersive and polar components of surface energy. For non-polar lig-
uids, dispersive interactions dominate, while for polar liquids, polar
ones. The influence of the structural characteristics of the surface on
wetting has been established. The matte polypropylene film is charac-
terized by worse wettability compared to glossy samples.

The components of the surface energy were determined by the Ow-
ens-Wendt method, which made it possible to establish their influence
on adhesive interaction. The surface energy values of polymer films are
42-53 mN/m, while the proportion of the polar component increases to
0.19 for samples with better wettability. It has been shown that the ad-
hesive behavior of UV flexographic ink is comparable to polar liquids.

The results could be used to predict the wetting of polymer mate-
rials and to optimize flexographic printing processes.

Keywords: wetting, adhesion, polymer films, polypropylene,
polyethylene terephthalate, surface energy, Owens-Wendt-Rabel-
Kaelble (OWRK) method.
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This study investigates the radical oligomerization of the C9
fraction of liquid by-products from diesel fuel pyrolysis. The task ad-
dressed is to establish patterns of influence of the radical oligomeriza-
tion technique on the properties of C9 hydrocarbon resins.

The effect of radical oligomerization technique on the physicochemi-
cal, molecular weight, rheological, and structural characteristics of resins
obtained by high-temperature (thermal, initiated) and low-temperature
(emulsion, suspension) methods has been studied. It was established
that high-temperature methods provide higher yields of resins (15-32%),
lower average molecular weight (455-670 g/mol), and a wider molecular
weight distribution (1.20-1.25). Low-temperature dispersion processes
are characterized by lower yields (4-29.3%), higher molecular weight
(550-750 g/mol) and narrower distribution (1.02-1.06). Emulsion and
suspension methods provide lighter resins (10-40 mg I,/100 ml) com-
pared to high-temperature analogs (40-80 mg I,/100 ml).

The results and structural differences recorded by IR spectros-
copy are attributed to the temperature regime of synthesis. High-tem-

perature resins are characterized by a higher content of condensed
cyclic structures. This is explained by the intensification of side chain
transfer reactions at high temperatures.

Special features of the results are determining the complex rela-
tionship between the oligomerization technique and the characteris-
tics of the resins. This allows for a purposeful selection of synthesis
conditions for specific product requirements.

The scope of practical implementation of the results includes the
chemical and paint industries; as well as the possibility of directed
regulation of the properties of C9 resins for their use in adhesives,
sealants, and film formers.

Keywords: hydrocarbon resin, C9 fraction, radical oligomeriza-
tion, styrene, cyclopentadiene, polydispersity, rheology.
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The object of this study is the ultrasound-assisted transesterifi-
cation of castor oil (Ricinus communis) into biodiesel using hetero-
geneous catalysts derived from natural sources: blood cockle shells
(Anadara granosa) from Pekanbaru and limestone from Bangkalan,
Indonesia. The problem addressed is that directly calcined limestone
produces low biodiesel yield without complex post-treatment, and
whether ultrasonic irradiation can compensate for this has not been
tested. Three catalysts (shell-derived CaO, limestone-derived CaO-MgO,
and their 1:1 physical mixture) were calcined at 900°C, 5 h, character-
ized by X-ray diffraction, Scanning electron microscopy with energy-dis-
persive X-ray spectroscopy, and Fourier-transform infrared spectroscopy,
and tested under ultrasonic irradiation at 28 kHz with 56.0 W effective
power (calorimetric calibration, 100 W nominal). A central composite
design (reaction time, catalyst loading) was employed for each catalyst.
Mean yields were 95.4% (mixed), 93.2% (limestone), and 89.2% (shell).
Response surface analysis revealed a maximum for limestone (97.9%
at 93.9 min, 4.24 wt%), a saddle point for shell, and an inverted surface
for the mixture. These distinct geometries arise from phase composition
and active-site differences. Unlike prior work requiring calcination-hy-
dration-dehydration and NiO impregnation, the limestone catalyst here
achieved 93.2% yield by direct calcination and sonication alone, far ex-
ceeding the 16.45% reported without sonication. These findings apply to
biodiesel production where shell and limestone are abundant, replacing
complex catalyst post-treatment with direct calcination and sonication.

Keywords: heterogeneous catalysis, sonication, blood cockle
shell, calcined limestone, response surface methodology, calorimetric
calibration.
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The object of this study is a multi-stage double-slope solar
still used for simultaneous distilled water production and seawater
concentration into salt crystals under tropical rainy conditions. The
problem solved in this study is the discontinuity of conventional
salt production during the rainy season, when open evaporation
ponds become less effective because of rainfall, high humidity, and
unstable solar radiation. Experiments were conducted in Malang as a
laboratory environment and in Lamongan as a coastal salt production
area. The results showed that the system could operate continuously
during the rainy season and increase seawater salinity from 3.5% to
about 29%. The cumulative distilled water production was almost
identical in both locations, reaching 36.57-36.58 L/m?. However,
seawater concentration was faster in Malang, requiring 25 days, com-
pared with 29 days in Lamongan. This difference was explained by
the larger temperature gradients between water, fins, glass cover, and
ambient air in Malang, which improved evaporation and condensation.
Salt from Malang also had higher NaCl content, 92.33%, than salt from
Lamongan, 86.95%, supported by lower Mg and S contents. FTIR de-
tected O-H, sulfate, and carbonate groups, while XRD confirmed halite
as the dominant crystalline phase. Macro images showed that Malang
salt crystals were more uniform and regular. The distinctive feature
of the system is the tiered double-slope configuration, which enables
gradual brine concentration while still producing distilled water in a
closed solar-driven process. These results show that the system can be
practically applied in tropical coastal salt-producing areas with high
rainfall to support more continuous salt and distilled water production.

Keywords: solar still, multi-stage, double-slope, salt production,
distilled water, rainy conditions.
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The object of the study is the process of anodic dissolution of
a multicomponent metallic alloy obtained from the recycling of
printed circuit boards (PCBs). Such feedstock consists mainly of
copper, tin, nickel, lead, and iron, which complicates its subsequent
hydrometallurgical processing and requires the selection of an ef-
ficient electrolyte for the initial dissolution stage. A key challenge
of the first processing stage is converting alloy components into a
soluble form, which can be intensified by selecting an appropriate
electrolyte composition and current density. To enhance the rate
of electrochemical dissolution, a methanesulfonic acid electrolyte
was used for this alloy composition. The results were compared
with those obtained in a sulfuric acid electrolyte. Electrochemical
characteristics were determined using cyclic voltammetry at dif-
ferent potential scan rates. Qualitative and quantitative evaluation
of the anodic process was performed by analyzing cyclic voltam-
mograms and the specific charge consumed during dissolution. The
surface composition of the alloy before and after dissolution was
determined by X-ray fluorescence analysis, while the composition
of the electrolyte after electrolysis was used to evaluate the relative
amounts of metals transferred into solution.

It was shown that anodic dissolution of the alloy proceeds more
intensively in the methanesulfonic acid electrolyte than in the sul-
furic acid medium. The specific charge associated with the anodic
process was found to be 2-3 times higher in the methanesulfonic acid
solution. It was established that during dissolution in a 1 M methane-
sulfonic acid electrolyte, copper and nickel dissolve mainly, whereas
tin and lead accumulate on the surface as low-soluble products. After
electrolysis, the alloy surface became enriched in tin and nickel, while
the surface deposit contained elevated amounts of tin and lead. These
findings indicate the selective nature of the process and the possibil-
ity of partial component separation as early as the first stage of elec-
trochemical processing. The results obtained may be applied to the
development of recycling technologies for multicomponent alloys,
generally consisting of copper, nickel, tin, and lead.

Keywords: anodic dissolution, methanesulfonic acid, sulfuric
acid, printed circuit boards.
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BCTAHOBJIEHHS BIUIUBY IIOBEPXHEBOI EHEPTII ITOJIIMEPHUX IUIIBOK HA 3MOYYBAHHS TA AJTE3IIO
OJIEKCOTPA®PIYHHUX PAPB (c. 6-14)

B. I'. Cro6oasaHuk, 1. I. KouroxoBa

OG’eKTOM JOCTI/PKEHHSI € IpolieC 3MOYyBaHHS Ta a/resiiiHoi B3aemofil dexcorpadiunmx ¢apb i3 moaiMepHUMH ITiBKAMH pi3HOI
TIPUPOAU Ta CTPYKTypH 1oBepxHi. [Tpo6iemoro nipu duiekcorpadidyHoMy /pylli Ha MOJTiMEPHUX TUTIBKaX € HeZIOCTaTHS 3MOUYBaHiCTb MOBEPXHIi
Ta HU3bKa CTabiIbHICTh aaresii (hap6oBoro mapy, o Horipirye sSKicTh ApyKy. Y po6oTi Zoci/pKeHO 3MOYyBaHHS ITOBEPXHI IUTIBOK piuHAMU
pizHoi nosisipHOCTi Ta Y®-hiekcorpadiunoio dap6oro.

ExcrieprMeHTaIbHO BU3HAYEHO PiBHOBAXKHI 3HaUEHHS KOCUHYCA KyTa 3MOYYBaHHS JJIsT HETTOISTPHUX Ta MOJISPHUX PiiuH. 3HaueHHs cosd
JUISL HETIOJIAPHUX PifIH CTaHOBIATEL 0,90-0,99, TOAI AK /IS IOJIIPHUX PiZIMH 3MEHUIYIOTHCA 10 0,36-0,92 3a/1€KHO BiJ| TUILY ITOBEPXHI IUIiBKH.
Po3paxoBaHO TepMOAWHAMIYHI XapaKTePUCTHKN 3MOYyBaHHs, 30KpeMa poOoTy azaresii, koresii. BcTaHOBJIEHO, 10 po6oTa ajre3ii 3MiHIOETBCS
B Mexcax 45-140 mH/Mm.

ITokazaHo, 1110 3MOYyBaHHs BU3HAYA€THCA CITiBBiZIHOIIEHHSAM JUCIIEPCIIHOI Ta MOJIAPHOI CKJIaZIOBUX ITOBEPXHEBOI eHeprii. JIJIg HeloJIApHUX
PiiH OMiHYIOTh AUCTIEPCiFiHI B3aeMO|, TO/ K /I IOJIAPHUX Pi/IUH — MOJIAPHI. BCTaHOBJIEHO BIJIMB CTPYKTYPHHUX XapaKTePUCTHUK IOBEPXHIi
Ha 3MOYyBaHHs. MaToBa IOJIIPOIIiIEHOBA IUIiBKA XapaKTEPU3YEThCS TiPIIO0 3MOYYBAHICTIO IIOPiBHAHO 3 IVITHLIEBUMU 3pa3KaMHu.

BusnaueHo ckiajoBi nmoBepxHeBoi eHeprii merogoM Owens-Wendt, 10 [03BOJIMJIO BCTAHOBUTHU IX BIUIMB Ha ajresiliHy B3aeMofilo.
3HaueHHs MTOBEPXHEBOI eHepril MoJiMepHUX IIiBOK CTAaHOBJATH 42-53 MH/M, IpU IbOMY YacTKa MOJISIPHOI CKJIa/10BO1 3pocTae 7o 0,19 st
3paskiB 3 Kpalorw 3ModyBaHicTio. [lokasaHo, 1o ajresiliHa nmoBesinka YO-diekcorpadiuHoi ¢apbu € criiBCTaBHOO 3 MOJIAPHUMU PiITHAMU.

OTpuMaHi pe3yJbTaTH MOXKYThb OYTH BUKOPHCTAHI sl IPOIHO3YBAHHSI 3MOUYYBAaHHS IOJIMEPHUX MaTepiasiB Ta onTHuMisalil mpoueciB
(irexcorpadivyHoro ApyKy.

KUrro4oBi cyioBa: 3MOUyBaHHs, a/re3is, ojgiMepHi IJIiBKY, OJIPOIIiyIeH, motieTuaeHTepedTaiar, IoBepxHeBa eHepris, metos OyeHca-
Benpra-Pa6ensi-Keoie (OWRK).
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BCTAHOBJIEHH 3AJIEXXHOCTEH BJIACTUBOCTEM C9 BYIVIEBOZHEBHX CMOJI BIJ| CIIOCOBY PAJUKAJIBHOT
OJIITOMEPH3AMII (c. 15-22)

P. O. Cy6rensHuii, O. B. ®exoroBa, B. II. Pomasis, €. B. XKypascbkuii, B. O. I3iHaK

OG6’eKTOM AOCTi/PKEHHS € PafiuKagbHa ojiroMmepur3anis dpakuii C9 piKUX MOGIYHNX MIPOAYKTIB MiposTi3y AU3eIbHOTO TaJINBa.

¥V po6ori BupintyBasacs mpo6semMa BCTAaHOBJIEHHsI 3aKOHOMIPHOCTel BILIMBY CIoco0y pajuKaibHOI osliromepusanii Ha BiactuBocTi C9
BYIJIEBOJHEBUX CMOJL.

JlociiKeHo BIUIMB CIOCO0Y pafiuKaabHOI ojiromepusanii Ha ¢i3uko-XiMiuHi, MOJIEKY/ISPHO-MAcOBi, peoJIoriyHi Ta CTPYKTYpHi
XapaKTEPUCTUKNA CMOJ, OJIEP)KAHUX BHCOKOTEMIIEPATYPHUMH (TepMiuHUM, iHINiIOBaHUM) i HU3BKOTEMIIEPATYPHUM (eMy/IbCIiHIM,
CyCIeH3iiHUM) MeTo/jaMU. BCTaHOBJIEHO, 1J0 BHCOKOTEMIIEpPATypHiI MeTozu 3a6Ge3ledyroTh BUIN BUXOAM CMOJ (15-32%), HIDKUY CepesiHIo
MOJIEKYJISIPHY Macy (455-670 r/MoJIb) Ta IIMPIINN MOJIEKYISIPHO-MacoBUii posmoain (1,20-1,25). HuspkoTeMIepaTypHi JuctiepciiiHi mporiecu
XapaKTepU3YIOThCS HIDKYUMH BUXOAaMU (4-29,3%), BUILOI MOJIEKY/ISIPHOI0 Macoro (550-750 r/Mosb) Ta ByxxuuM posnogisom (1,02-1,06).
EmysibciiiHmil 1 cycnieH3ifinuii Metoqu 3abesrneuye ofiepykaHHs CBIT/ImMx cmoi (10-40 mr 1,/100 Mit) TIOPiBHSIHO 3 BHCOKOTEMIIEPATYPHUMM
a”asioramu (40-80 mr 1,/100 mur).

OTpuMaHi pe3ybTaTy Ta 3adikcoBaHi IY-CIIEKTPOCKOMi€I0 CTPYKTYpHI BiAMiHHOCTI HOSICHIOIOTBCSI TEMIIEPATyPHUM PEKHMOM CHHTE3Y.
JI711 BUCOKOTEMITEPAaTYPHUX CMOJI XapaKTepHUI BUINMIT BMICT KOH/JICHCOBAaHUX I[MKJIUYHUX CTPYKTyp. Lle mosicHIOeThcsl iHTeHcHbiKaliiero
MOGIYHUX peakIiiii mepeayi JaHIlora 3a BUCOKUX TeMIIepaTyp.

Oco6MBOCTi Ta BiZIMiHHI PYCH OTPUMAHUX Pe3y/IbTaTiB MOJIATAI0Th Y BU3HAYEHHI KOMILIEKCHOTO 3B’13Ky MK CITOCO60M OJTiromepu3anii
Ta XapaKTepUCTUKaMu cMoJl. Lle /103BoIsE 1ieCIpsIMOBaHO 0OHMPATH YMOBU CHHTE3Y ITiJi KOHKPETHI BUMOTHY /10 TTPOAYKTY.

Cdeporo MPaKTUYHOTO BUKOPHCTAHHSI OTPMMAHUX pe3y/IbTaTiB € XiMiuHa i Jakodap6oBa ITPOMHUCIOBICTh; MOXKJIMBICTD CIIPSIMOBAHOTO
Ppery/II0BaHHs BlIacTUBOCTeH cMos1 C9 Jis X 3aCTOCYBaHHS y KJIesIX, FepMeTHKax i IUIiBKOyTBOpIOBavax.

KirouoBi cioBa: ByraeBogHeBa cMoia, ¢pakmis C9, pagukanabHa OJiroMepusallis, CTHpeH, I[UKJIONEeHTaAieH, MOJiHCIepCHICTb,
peoJioris.
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BU3HAUYEHHS CTPYKTYP IIOBEPXHI BIZITYKY B YJIBTPA3BYKOBIN ITIEPEETEPU®IKAIII KACTOPOBOT
OJIIi 3 BUKOPUCTAHHAM KATAJII3ATOPIB CAO-MGO, OTPUMAHUX 3 PAKOBUH MOPCHKOTI'O
MOJIFOCKA TA BAITHAKY (c. 23-33)

Abdullah Faizal, Slamet Wahyudi, Winarto, Ishardita Pambudi Tama

OG’€KTOM IIHOTO JOCTI/PKEHHS € YIBTPa3ByKOBa mepeerepudikaris kactoposoi oiii (Ricinus communis) y 6ioju3esb 3 BUKOPUCTAHHSIM
reTeporeHHUX KaTasi3aTopiB, OTpUMaHUX 3 MIPUPOHUX JKepesT: pAKOBMH MOPCHKOTo Mostfocka (Anadara granosa) 3 Ilexan6apy Ta BalHSIKY



3 Banrkasnana, InzoHesis. [Ipo6ema 1ossirae B TOMYy, 1110 6€3110CepeiHbO IIPOKaJIeHU BAaITHSK JJa€ HU3bKUI BUXi/L Giogu3esist 6e3 CKJIa{HOl
TIOAAJIBIIOT 06POOKH, i UM MOXKe Y/IBTPa3ByKOBE OIPOMiHEHHs KOMIIEHCYBATH Iie, He Oys1o nepeBipeHo. Tpu katamizatopu (CaO, oTpumaHHit
3 pakoBuH, CaO-MgO, orpuMaHuii 3 BanHsAKY, Ta ix ¢isuuna cymim 1:1) 6yau npoxaseni mpu 900°C mpoTAroM 5 rofuH, 0XapaKTepu30BaHi
3a JIONIOMOTOI0 PEHTIeHiBChKOI AMGPaKIil, CKAaHYIOUOi eJeKTPOHHOI MiKPOCKOITIIT 3 €eHeprofuCIepciiiHOI0 PEHTIeHiBChKOIO CIIEKTPOCKOITIE0
Ta iH(payepBOHOI CIIEKTPOCKOMI] 3 mepeTBOpeHHsIM Pyp’e, a TaKOX BUIPOOYBaHi Iifl yIbTPa3BYKOBUM OIPOMiHEHHSIM Ha 4dacToTi 28 KI'j
3 eeKTUBHOI TOTYXXHicTI0 56,0 BT (kajopuMeTpuuHe KamibpyBaHHS, HOMiHaJbHa TOTY)XHicTh 100 Br). [l KOXXHOTO KarasizaTopa
BHUKOPHCTOBYBasacsl LeHTpaJbHA KOMIIO3UTHA KOHCTPYKIisl (4ac peakiiil, 3aBaHTa)KeHHs KaTasiszaropa). CepezHill BuXif cTaHOBUB 95,4%
(3mimmanuit), 93,2% (BamHsiK) Ta 89,2% (pakoBUHA). AHAJII3 IOBEPXHI Bi/iIlyKy BUSIBUB MaKCUMYM /st BantHsIKy (97,9% 3a 93,9 xB, 4,24 mac.%),
Ci/ITOBY TOUKY JIsI PaKOBMHM Ta iHBepTOBaHy MOBEPXHIO uis1 cyMii. I1i pi3Hi reomerpii BUHNKAIOTh Yepe3 (a30BUil CKJIaJ, Ta BiAIMIHHOCTI B
aKTUBHOMY LieHTpi. Ha BimmiHy Bif mornepesHix po6it, 110 BUMaraay KajabliHanii-rizparanii-gerigparanii Ta mpocodyeHHs NiO, BalTHIKOBHU
KaTaji3aTop TYT JOCAT BUXOAY 93,2% JIMIlle HIJIIXOM IIPSIMOro KaJIbLIMHYBAaHHS Ta YJIBTPa3ByKOBOI 06pOOKH, 1110 3HAYHO IepeBuInye 16,45%,
TIpo sIKi MOBiJOMJISITIOCS. 6€3 YIBTPa3ByKOBOI 06pOOKHU. Ll pe3ynbTaTu CTOCYIOTHCSI BUPOOHHUIITBA 06i013€JII0, Zie PSICHIIOTh pAKOBHMHU Ta BalT
HSIK, 3aMiHIOI0YH ITOZIAJIBITY 06pOOKY CKJIQJIHOTO KaTalizaTopa MPsIMUM KaJIbIIMHYBAHHIM Ta YJIBTPa3BYKOBOI 06POOKOIO.

KUrrouoBi cyioBa: reteporeHHU Kartaslis, yIbTpa3ByKoBa 00p0OKa, PAKOBUHA MOPCHKOTO MOJTFOCKA, KaJIbIIMHOBAHU BAITHSIK, METO/[0JIOTiS
TTOBEPXHI BiJTyKy, KaJIOpIMETPUYHE KaTiOpyBaHHS.
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BIIPOBA/IXKEHHS BATATOCTYIIEHEBOI'O COHAYHOI'O JUCTUJIATOPA 3 IIOABIMHUM HAXWJIOM JJI
BUPOBHUIITBA COJII TA JUCTUJIBOBAHOI BOAU B YMOBAX TPOIITYHUX JOIIIB (c. 34-47)

Nova Risdiyanto Ismail, Purbo Suwandono, Dadang Hermawan, Frida Dwi Anggraeni, Dzulfikar Johan Akbar

OG6’€KTOM [JIOCTIPKEHHST € 6araToCTylleHeBUIl COHSIHUI AUCTWISATOP 3 IMOABIHUM HaXWIOM, SIKMM BHUKOPUCTOBYETBCS JUISI OHOYACHOTO
OTPUMAaHHS IUCTHIBOBAHOI BOJ[M Ta KOHIIEHTPYBAaHHS MOPCHKOI BOZIM 10 YTBOPEHHSI KPHCTAJIB COJIi B YMOBAaX TPOIIYHOT'O Ce30HY Zo1iB. [Tpobiiema,
SIKY BUPIIIIEHO B I[bOMY ZIOCTiZPKEHHI, TTOJISITae y Iepe6osix y TpaArIiiiHOMy BUPOOGHHUIITBI COJIi TIiJ] Yac Ce30Hy AOLIiB, KON BiAKPUTI BUIIAPHi CTABKU
CTAlOTh MEHII e()eKTMBHUMH Yepe3 OIajau, BUCOKY BOJIOTICTh Ta HeCTaOiIbHICTb COHSYHOI pafianii. EKCIIepUMeHTH IPOBOAMUINCS B MasiaHry
B J1a00paTOpPHMX yMOBax Ta B JIaMOHraHi — mpubepe)KHOMY paiioHi BUPOOHHUIITBA COJIi. Pe3ysbTaTél MOKasasiy, 10 CHCTeMa MOYKe ITPaIfloBaTH
6esrepepBHO IIiJ| Yac Ce30Hy JOMIiB Ta 30LIBIIYBAaTH COJIOHICTH MOPCBKOI BOAM 3 3,5% m0 MpuOIN3HO 29%. CyKymHUIT o6CsT BHPOOHMIITBA
JIMCTUJILOBAHOI BOAM OyB MaibKe OfHAKOBUM B 000X MICIfIX, CATar0un 36,57-36,58 j1/M% OfHAK KOHIIEHTPYBaHHS MOPCHKOI BOAU BigOyBasocs
LIBHZiIIE B MasIaHTy, /ie Ha Iie 3HaZl00MI0Cs 25 AHIB, MOPiBHSIHO 3 29 fHAMMY B JIaMoHTaHi. 15T pi3HUII ITOSCHIOBAIACS GLIBIIMME TeMITepaTypHIMHI
rpajlieHTaMK MK BOJI010, pebpaMu, CKJISTHOIO KPUIIKOIO Ta HaBKOJIMIIHIM IOBITpAM y MaJiaHTy, 110 ITOKpaIIfyBaJIo BUIIAPOBYBAHHS Ta KOHZIEHCAH
niro. Ciste 3 MasaHry Takoyk Masia Bumuil BMict NaCl, 92,33%, Hik ciib 3 JlamoHraHa, 86,95%, 110 Mi/ITBEP/PKYBAIOC HIDKIIM BMicToM Mg Ta S.
3a poriomororo FTIR Gysio BusiieHo rpynu O-H, cybbatHi Ta kap6oHatHi rpymd, a XRD miTBepAuIIo, MO JOMIHYI0UO0I0 KPUCTAIYHOIO (Da30io
€ ratit. Makpodotorpadii mokasasm, mo KpUCTaau coli MaylaHT MaroTh GiIbII OZHOPIAHY Ta MPAaBUIbHY (OpMy. BiIMiHHOIO PHCOXO CHICTEMU €
GararopiBHeBa KOH}Irypariist 3 oBIIIHIM HaXIJIOM, siKa 3a6e311edye IIOCTYIIOBY KOHI[EHTPALIiF0 PO3COJTy, OfIHOUACHO BUPOOJISIOUH JUCTHIHOBAHY
BOZly B 3aKPUTOMY COHSIHOMY Tiporieci. I1i pe3y/ibTaTyl ITOKa3yoTh, 0 CHCTeMa MOXKe OyTH MPAKTHYHO 3aCTOCOBAaHA B TPOITIYHUX NPUOEPEKHIX
paiioHax 3 BUCOKUM piBHEM OIaziB /1t 3a6e3redeHHs G111 Ge3repepBHOIO BUPOGHUIITBA COJTi Ta IUCTUIBOBAHOI BOAH.

KUrro4oBi c1oBa: COHSTYHUI AUCTIIIATOD, 6araToCTyTIeHeBiCTh, O/BIMHMIT HAaXIJT, BUPOOHHIITBO COJ, JUCTUIHOBAHA BOJIA, OIIOBI YMOBH.
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BU3HAYEHHSA 3AKOHOMIPHOCTEH AHOAHOI'O PO3YMHEHHA BATATOKOMIIOHEHTHOI'O
CIUIABY ITPOZIVKTY ITEPEPOBKU JIPYKOBAHUX ILJIAT, B EJIEKTPOJIITAX HA OCHOBI CIPYAHOT TA
METAHCYJIb®OHOBOI KHCJIOT (c. 48-55)

B. A. Korok, B. M. Kyuep, IO. €. Cknap, I. B. Cknap, O. B. lemunninsa, E. B. YacoBa

OG6’€KTOM JIOCJI/KEHHS € IIPOLIeC AHOAHOTO PO3UYMHEHHS MYJIBTHKOMIIOHEHTHOTO METaJIeBOr0 CILIABY, OTPMMAHOTIO ITICJ/Is ITePepOOKH
JIPyKOBaHUX eJIeKTpoHHUX IutaT ([JEIT). Taka CHpOBMHA MICTUTH IE€PEBAXHO Mi/(b, 0JI0BO, HiKesb, CBUHEIb Ta 3aJ1i30, LI0 YCKJIQJHIOE Ti
TIOZIAJIBIE Ti[poMeTaIypriifHe repepobyeHHs. By3bKHM MiclieM IepIIoro erary IepepoOKy € IepeBeAleHHS CKJIa/JOBUX CILIABY B PO3UYMHHY
dopMmy, sike MoxHa iHTeHCHQiKyBaTH, OOpaBIIM BiAIOBiHi yMOBU: €JeKTPOJIT i rycTuHy cTpymy. s iHTeHcudikanii mBHUAKOCTI
€JIEKTPOXiMIiYHOrO PO3YMHEHHs Oy/I0 BUKOPHCTAaHO METAHCYIb(OHOBUI €JIEKTPOIT SIK €KCIIePUMEHTaJIBHUN JJI IIOTO CKJIAAy CILTABY.
TlopiBHAHHSA 3/iICHIOBAJIOCH 3 JAHUMU, OTPUMAHUMHU y CipYaHOKUCJIOMY eJIeKTpoIiTi. EjlekTpoxiMiuHi XapaKTepuCTUKHU Oy/IM BU3HAuUeHi 3a
JIOTIOMOTOX0 IUKJIIYHOI BOJIBTAMIIEPOMETPII 32 Pi3HMX HIBUAKOCTEH PO3TOPTKU MOTeHIIialy. IKiCHYy Ta KiJIbKiCHY OLIIHKY aHOJHOTO IIPOLIeCY
6yJ10 ITPOBEJICHO 32 JIOIIOMOr'0I0 aHAJI3y LUKJIYHUX BOJBTAMIIEPHUX KPUBUX i MUTOMOI KiJIBKOCTI €JIEKTPUKU, BUTPAUEHOI HA PO3YMHEHHS.
CxJ1af, TIOBEpXHi CIIJIaBy /10 Ta ITiC/Is pO3YMHEHHS OyJI0 BU3HAY€HO METOAOM PEHTIeHO(IyOPECIIEHTHOTO aHali3y, a CKJIaf eIeKTPOJITY Micst
€JIEKTPOJIi3y GY/I0 BUKOPUCTAHO /IS OLIiHKY CITiBBiZIHOLIIEHHS METaJiB, 110 MEPEHIIIN y PO3YMH.

IToka3aHo, 10 Y METaHCYJIb(OHOBOMY €JIEKTPOJITI aHOAHE PO3UMHEHHs CIUIaBy BijOyBaeTbCs iHTEHCHBHIIIE, HiXK Y CipIaHOKUCIOMY
cepezioBulli. ITUTOMI KiJIBKOCTi eJIeKTPUKM, BUTpayeHi Ha aHOAHUII mpolec, O6ya1u y 2-3 pa3u BUIIKMMU I PO3UMHY MeTaHCY/Ib()OHOBOI
KHUCJIOTU. BCcTaHOBIIEHO, IO i Yac po3urHEHHS y 1 MOJIb/JI METaHCY/Ib(OHOBII KUCIOT] Mi/ib Ta HiKeIb IePeBaYKHO ITEPEXOAITH Y PO3UMH,
TOAI K OJIOBO i CBHUHEIb HAKOIIMYYIOThCS HA IIOBEPXHi y BUIVIAJAI MaJOPO3YMHHUX IIPOAYKTIB. ITiciif eJIeKTpOoJIi3y ITOBEPXHS CIUIABY
36aradyBasiacsl 0JIOBOM i HikesieM, a ocafi MiCTUB IiZIBUINEHy KiJIbKICTh 0JI0Ba Ta CBUHIIO. Lle CBiJUUTD PO CeJIEKTUBHUM XapaKTep IIpoliecy
i MOXXJIMBIiCTh YaCTKOBOTO PO3/iJIEeHHsT KOMIIOHEHTIB y»Ke Ha IepuIiil crajii eJleKTpoxiMidHOI IlepepoOKy. Pe3ysbTaTH JOCTiKEHHSI MOXYTh
OyTH BUKOPHCTAHI /IJIs1 BIIPOBa/PKEHHSI IIpU IepepoOIyi CIIIaBiB, OCHOBHUN CKJIa[| IKUX — Mifib, HiKeJIb, OJIOBO Ta CBUHEIIb.

KUrro4oBi coBa: aHOLHE PO3UMHEHHS, MEeTaHCY/Ib()OHOBA KHCJIOTA, CipyaHa KHCJIOTa, JPyKOBaHI eJIeKTPOHHI IJIaTH.
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