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PRODUCTSOF OIL FRACTIONSPYROLYSISAS RAW
MATERIALSFOR THE PRODUCTION OF ORGANIC
SYNTHESIS PRODUCTS

Michael Bratychak
Lviv Polytechnic National University, &. Bandery Sreet 12, Lviv, Ukraine;
mbratych@polynet.lviv.ua

Hydrocarbons pyrolysis is widely used in the oil-refining industry
with the aim of olefins obtaining (ethylene, propylene, etc.). The liquid by-
products are obtained as a result of above mentioned process. Such type of
by-products contains a number of unsaturated compounds, which are capable
of polymerization. One of them, namely hydrocarbon fraction Cy, is widely
used for petroleum polymeric resins synthesis (PPR).

We devel oped the synthesis procedure of PPR with functional groups
(epoxy, hydroxy, carboxy and peroxy).

Method of initiated oligomerization was used for the synthesis of
functional petroleum polymeric resins in the presence of azocompounds and
peroxy derivatives of epoxy resins.

Azoinitiators with functiona groups and peroxy derivatives of epoxy
resins were synthesized. Synthesis kinetics was studied.

The synthesis of functional PPR was carried at 333...363 K for
10...50 hours in the presence of azoinitiator (2.5...7.5 %). In case of peroxy
derivatives of epoxy resins the conditions for PPR obtaining were determi-
ned: 353 K for 40 hours in the presence of 5 % of initiator. So, changing the
conditions we can synthesize PPR with various characteristics (number-
average molecular mass, functionality, unsaturation).

Synthesized petroleum resins with functional groups can be used for
obtaining different polymeric and oligomeric products and compositions
(block-copolymers, anticorrosive coatings).

Part of this work has been done according to DB/TOD *“Development of the
technological basis for the production of road bitumen and bitumen emulsions
modified by pol ymerization and condensation resins’.



LIFETIME OF REFINERY PROCESSESBY
PROF. PILAT IN THE XXI CENTURY

Ludwik Kossowicz, Jolanta Grzechowiak-Milewska
Oil and Gas | nstitute— National Research Indtitute,
Lubicz 25B, 31-503, Kraksw, Poland

Solvent deasphalting (SDA) is a unique separation process in which
resdue is separated by molecular weight (densty) instead of by bailing point.
Method of using gas as a s ective solvent for petroleum products was deve oped
by professor Stanidaw Pilat. On this physicochemical methods American
industry was redlized dewaxing of petroleum products, called "Filate process'.
Conventiond SDA units separate solvent from deasphalted oils (DAO) by
boiling. An efficient implementation of SDA technology utilizes supercritical
process conditions — Residuum Oil Supercritical Extraction (ROSE® process).
The ROSE® process provides superior-quality DAO that is suitable for
hydrocracking because it has reduced levels of contaminants such as sulphur,
nitrogen, metals and asphdtenes. A solvent deasphalting based on ROSE®
technology — licensad by Kdlogs Brown & Root has started up in Grupa Lotos.

The nead to convert bottom of the barrd into cleaner and more valuable
liquid products is continuoudy increasing. Cataytic hydroprocesses (fixed bed
hydrotreating/ hydrocracking, ebullated bed hydrotreating/ hydrocracking, durry
hydrocracking) became one of the most powerful tools for upgrading of heavy
oilsand resdua

References

[1] RanaS. M., Sa'mano V., Ancheyta J., Diaz JA.I., Fuel 86 (2007) 1216.

[2] Houde E. J., McGrath J M., IDTC Conference London, England, February 2006,
p.1-11.



SHALE GASEXPLORATION ASAN IMPORTANT
REASON FOR DEVELOPMENT AND INTEGRATION OF
SEISMIC, MICROSEISMIC AND GEOLOGICAL
METHODS

Halina Jedrzejowska- Tyczkowska’, Malgorzata Sfota-Valim?,
Arkadiusz Drozd®
!0l and Gas Ingtitute National Research Ingtitute; tyczowska@inig.pl;
2. Oil and Gas I nstitute National Research Institute; slota@inig.pl;
3-0il and Gas Indtitute National Research Ingtitute; drozd@inig.pl

The desire for a detailed recongtruction of geological structure compo-
nents (both structura and lithological-facies) observed recently results primarily,
but not exclusively, from the fact that so-called unconventiona deposits became
objects of interet in searching for energy (hydrocarbons) sources.
Unconventiondl, these are those whose geological-geophysical and reservoir
characterigtics dgnificantly differ from the standards known and accepted for
decades by the global oil industry.

The seismic method allows obtaining both preliminary reconnaissance in
the exploration space, and aso reaching — via improved methods for fied
acquigtion and increasingly theoretically deeper founded data processing
procedures — more and more detailed eements of sructure of objects, being the
prospecting targets.

However, it isnot only the structure of unconventional objects that is the
reason to search for solutions with a high resolution standard. Also, the mining of
such objects substantialy differs from the known strategy of drilling through the
deposit by a system of vertical boreholes. Deposit opening treatments, and in
particular hydraulic fracturing, should be mentioned here. The reaults of fractu-
ring depend on the mechanica (geomechanical) parameters of this environment
(pressure, stresses, Young's and Poisson’ s moduli).

The sdigmic veocity is the basc parameer used to evauate
geomechanical measurements. Because of the dispersive rel ationship between the
velocity and the frequency of the propagating seismic wave, the wave fied
resolution plays adecisiverolein the actua determination of the seismic ve ocity.

References:
[1] Griszanienko, W.P. et a. (2014) Tyczkowska, H. In: Naukowe Osnowy w
doskonaliennia system rozrobki rodobiszez nafti | gazu, pp. 140-199.



SYNERGY, PLACE AND ROLE OF CHEMMOTOLOGY
IN RESOLVING OF PRIORITIESISSUES
OF SCIENTIFIC AND TECHNICAL PROGRESS

Sergii Boichenko
National Aviation Universty, Kosmonavt Komarov's Ave 1,03680, Kyiv, Ukraine
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NONISOCYANATE POLYURETHANE: SYNTHESIS,
STRUCTURE AND APPLICATION

Oleg Figovsky,* Alexander Leykin,? Leonid Shapovalov?
"Hybrid Coating Technologies, Inc. Daly City, CA, USA; figovsky@grmeil.com
2Polymate Ltd.-INRC, Migdal haEmek, Isradl; leykin_a@hotmail.con
chemonol @013net.net

Authors systematize the published results of the work in the field of non-
isocyanate polyurethanes (NIPUS). The main attention is paid to subgtitution of
conventiona polyurethanes cured at ambient temperaturesto NIPUs based on the
reaction of cydlic carbonates and amines [1]. Such materids are used mainly in
the mass-production of paints, floorings and foam. Sugtainable routes and other
new ways of NIPU synthesize are described. Also data of hybrid compositions
(HNIPUS) are provided. The most promising method of obtaining HNIPUS is
based on modification of different polymers by NIPU fragments. Hybrid
coatings, comprised epoxy matrix modified by NIPU, are commercially available
under the name Green Polyurethane™ as an isocyanate-free and phosgene-free
alternative to conventional materials and represent the first successful application
of HNIPUs in the industry. As it was stated by Hybrid Coating Technologies,
HNIPUs offer severa advantages with respect to conventional polyurethanes.
They are solvent-free, more resistant to chemical degradation, 20% more wear
resistant, can be applied on wet subgtrates, and cured under cold conditions. They
exhibit up to 30% higher adhesion than that of conventional polyurethane.

New research of the Polymate has focused on the deve opment of new
hybrid epoxy-amine hydroxyurethane network polymers with lengthy epoxy-
amine chains and pendulous hydroxyurethane units. The cured linear hybrid
epoxy-amine hydroxyurethane-grafted polymers of new structure have a
controlled number of crosdinks and combine increased flexibility with well-
balanced physi cal-mechanical and physical-chemica properties of conventional
epoxy-amine sysems.

These authors daborations of non-isocyanate polyurethanes were
awarded the NASA Nanotech Briefs®, Nano 50™ Award (USA) and the 2015
Presdential Green Chemigtry Challenge Award (USA).

[1] Figovsky O., Shapovalov L., Leykin A., Birukova O., Potashnikova R.: Chem. Chem.
Technal., 2013, 7, 1, 79.
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MECHANOCHEMISTRY IN TECHNOLOGY OF THE
CATALYSTSFOR ORGANIC PRODUCTS SYNTHESIS

V. Zazhigalov
Ingtitute for Sorption and Problems of Endoecology of NAS of Ukraine,
Naumov &. 13, 03164, Kyiv, Ukraine; zazhigal @ispe.kiev.ua

It is known that mechanochemistry as alternative method of catalysts
preparation can be used by three pathways: i) mechanochemical activation of
the catalysts prepared by traditional methods (MChA), ii) mechanochemical
treatment of initia compounds and their use in traditional synthesis (MChT),
iii) direct mechanochemical synthesis of the catalysts from initial compounds
(MChS). In this communication reviewed all three ways use for catalysts
preparation and their application in hydrocarbons sel ective oxidation.

i) MChA. It was shown that the V,0s activation permits to obtain the
catalyst of benzene oxidation to maleic anhydride more effective that
industrial  promoted VMoO catalyst. Treatment of MoO; alows to
preparation of the catalyst for direct benzene oxidation to phenol by air.
Activation of industrial VPO catalyst permits to increase its activity and
selectivity in n-butane oxidation to maleic anhydride. Treatment of VPO-Zr
catalyst leadsto an increase its selectivity in propane ODH to propylene.

ii) MChT. Activation of V,0s and its use in VPO/SIO, and VPOITIO;,
catalysts traditional preparation permits to increase their selectivity in ethane
ODH to ethylene. These catalysts demonstrate high selectivity in maeic
anhydride production in reaction mixture with excess n-butane. The use of
activated V,0s in VPO-Me catalysts synthesis accompanied by an increase
their selectivity by phthalic anhydride in n-pentane oxidation.

iii) MChS. Treatment of V,0s-TiO, mixture permits to obtain the
catalyst for o-xylene oxidation to phthalic anhydride more effective than
industrial catalyst of this process. On the base of V,0s-ZrO, composition low
temperature catalyst for formadehyde production by methane oxidation was
prepared. As result of VPO precursor and BiPO, treatment the effective
catalyst of n-butane oxidation to maleic anhydride was obtained. BaTiO;
prepared from BaO-TiO, mixure demonstrate high activity in photocatalytic
dyes decomposition in water.

The change of physical-chemical properties of the samples after
treatment were studied by XRD, BET, XPS, SEM, TEM, AFM methods and
their influence on catalytic properties was shown
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HYDROGEL NETWORKSBASED ON FUNCTIONAL
OLIGOMERSAND POLYMERS: SYNTHESIS,
PROPERTIES, APPLICATION FOR OBTAINING
THE NANOCOMPOSITE MATERIALS

Viktor Tokarev, Oleg Shevchuk, Hryhoriy [lchuk
Lviv Polytechnic National University,
S Bandera Sr. 12, 79013, Lviv Ukraine; vtokarev@Ip.edu.ua

Nanocomposites on the base of crosdinked polymer hydrogels with
inorganic nanoparticles (NPs) of diverse nature incorporated via physical
and/or chemical interactions are of rapidly growing interest because of their
notabl e properties (physico-mechanical, optical, sensitivity to various factors,
high exchange capacity, biocompatibility etc.) which are important for their
applicationsin biomedicine, optics, micro-, photo-, opto-electronics and other
fields. There are two main approaches to obtaining these nanocomposites:
one of them based on in situ synthesis of NPs directly inside the polymer
hydrogel; another one involves synthesis of the hydrogel polymer matrix via
graft-polymerization initiated from the surface of inorganic NPs. Both these
approaches have been exploited to obtain polymeric hydrogels with
embedded semiconductor or hydroxyapatite NPs. Advantages of the pro-
cesses of in situ NPs synthesis in hydrogels of reactive polymers (e.g.
functionalized polyacryamides) consist in possibility to essentially enhance
the filling degree avoiding aggregation of the NPs. Particularly, the deep-
colored transparent composite hydrogels have been obtained up to 20 wt.%
content of CdS NPs. Beside better distribution of NPsin the hydrogel matrix
this method allows to control their size which depends on, among other
factors, the gel crosdinking degree. Another approach used in this
investigation involves two main stages. Initialy, the surface-modified
inorganic NPs have been obtained via sol-gel grow-arrested method applying
the functional peroxide oligomers as surfactants adsorbing at the surface of
the NPs formed. At the next stage peroxide groups of the functional oligomer
immobilized at the surface of the NPs serve for initiation of radica graft-
polymerization of monomer or monomer-polymer compositions. As a result,
the nanocomposite hydrogels characterized by improved physico-mechanical
properties have been obtained. Their possible applications are discussed.
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FUNCTIONAL PHYSICALLY DETECTABLE
NANOASSEMBLIES, NANOPARTICLES AND
NANOLAYERED SURFACES

Alexander Zaichenko', Nataliya Mitina®,Olesia Miagkota®, Anatoliy
Voloshinovskii?, Vitaliy Vistovskiy?
L viv Polytechnic National University, S Bandera . 12, 79013, Lviv, Ukraine;
2|, Franko Lviv National University, Kyrylai Mefodiya & 8, 79005, Lviv, Ukraine

The devel opment of physically detectable functional nanomaterials is
of a great interest for detection of X-ray and neutron irradiation, in biology
and medicine as labels of pathological cells, as biosensors for monitoring of
environment etc. We have developed and studied novel approaches for
purposeful obtaining luminescent and scintillation materials based on
controlled synthesis of functiona polymers of various structures. We have
developed: 1) Coordinating oligoperoxide meta complexes (OMC) of rare
earth eements; 2) Water soluble oligoperoxide and derived oligoe ectrolyte
surfactants containing phosphor fragments in their structures; 3) Micelle-like
assemblies formed by oligoperoxide or oligoelectrolyte surfactants contai-
ning organic phosphors in hydrophobic core as a result of solubilization in
water; 4) Oligodectrolyte based nanogels containing coordinated rare earth
cations or filled with organic phosphors in the pores, 5) Polymeric
nanoparticles possessing luminescent ability due to irreversibly attached
OMC molecules sized in the range 30 — 150 nm; 6) Polymer-inorganic
nanoparticles consisting of LaPO,, LUPO,, LUBO;, CaF,, BaF, salts doped
with cations of Pr*3, Ce"™, Eu*? and Eu™ core and functional oligoperoxide
shell; 7) All these functional polymeric and polymer-mineral nanocomposites
can be deposited onto flat plate surfaces from the solutions or suspensions
forming luminescent nanolayers of controlled thickness and functionality.

Developed luminescent nanomaterials were studied using X-ray
andysis including small angle X-ray scattering and AFM, TEM microscopy.
There was shown controlled luminescent and/or scintillation abilities of the
developed nanomateriadls. Some of them were successfully tested as
biocompatible luminescent labels of cancer cells and highly transparent
polymeric scintillators for detection of X-ray irradiation.
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INEPEPOBJIEHHSA HA®THU TA I'A3Y
OIL AND GAS PROCESSING

BUKOPUCTAHHSA ®YHKIIHHUX OJITOMEPIB
I MOAUNPIKYBAHHA HA®TOBUX BITYMIB

Onez I'punuwiun
Hayionanvnuii ynigepcumem «/Ivgiscoka nonimexmixka»
eyn. C. Banoepu 12, 79013, Jlvsis, Yrpaina; grynyshyn@polynet.lviv.ua

Croroani 710 HahTOBHX OITYMIB BHCYBAaIOTHCS JY)KE >KOPCTKI BHMOTH.
Tomy GiTymu, onepxaHi 3a KIACHYHUMHU TEXHOJIOTISIMU, HE 3aBXKIM iM BiATIO-
BiIafOTh. 3 METOIO MTOKPAIIEHHS! OKPEMUX XapaKTEPUCTUK HAPTOBUX OITYMIB iX
MOM(]IKYIOTh PI3HOMaHITHUMH TPOAYKTaMHU. 31eOUIbIIOro I  IONIMEpH,
oriroMmepu abo 1moOiYHI NPOIYKTH HaTOIEepepOOKH.

Ha xadenpi ximiuHoi TexHOiOrii nepepoOKH HadTH i ra3zy MpoBEIEHO
KOMILIEKC poOIT B HANpsIMKY IOIIYKY HOBHMX THITIB MOJM(iKaTopiB Ha(TOBHX
OiTyMiB.

PospobneHo meron onepxanns Haprononimeprux cmon (HIIC) 3 pyHk-
AHUME TpyramMu  (CTIOKCHIHUMH, TiIPOKCHIBHUMH a00 KapOOKCHIBHHUMH).
Taki IPOIYKTH Oflep)KyBaIX OJNIrOMEPHU3AIi€I0 HEHACUYEHHUX BYIVIEBOJHIB, IO
BXOJISITh JIO CKJIay PIAKHUX TPOMYKTIB MPOIECY MipOii3y HA(PTOBOI CHPOBUHU.
BcraHoBieHo, 1110 OKpallleHHs eKCIUTyaTalliHHIX BIACTHBOCTEH TOBAPHHX OITY-
MiB jocsiraethest BBeeHHsAM HIIC y kinmbkocti 3-7 % mac. YTBOpeHi IpH oMY
CyMIllll € TOMOT€HHUMH CHUCTEMaMH, IO XapakTepu3yroThesi Ha 2-8°C BHILIOO
TEMITEPaTYPOrO PO3M’ AKIIICHHS, B 2-5 pa3iB MeHIIO0 neHeTpartieto ta Ha 5-15 %
KpalliMH aJre31ifHIMH XapaKTepUCTUKaMH, Hi>K HeMOH(iKOBaHHI OITyM.

BuBueHO mporiec OKHCHEHHST HAQTOBUX T'YIPOHIB B TMPUCYTHOCTI Pi3HHX
THIIB HAQTOMOMIMEPHUX CMOJI Ta BAKKOI CMOJIM MipONi3y i BCTAHOBJIEHO, IO
Ha(TOIONIMEpHI CMOJN 1HTEHCH(IKYIOTh MPOIEC OKUCHEHHS TYAPOHIB 3 YTBO-
PEHHSIM SIK cMOJI 1 ac(asbTeHiB, TaK i CHOMYK 3 KUCHEBMICHUMH (DyHKIIHHIMU
rpynamu. Beenenns 3-7 % mac. HIIC mo ckimaay cupOBWHU I BUPOOHHIITBA
OiTYMIB MOKpallye iXHi eKCIUTyaTalliifHi XapaKTepHCTHKH, 30KpeMa: Ha 5-13°C
TiJIBUILIYe TeMIepaTypy po3m’sikineHss, Ha 12-29 M3 0™ 3umkye nenerpario,
T ICKITFOE A/Ire3i110 Ta CKOPOUYE TPUBAIICTH Iporiecy okucHeHHs B 1,5-2,0 pasu.

BuBYCHO TakoX MOXIIMBICTH BUKOPUCTAHHS y OITYMHOMY BHPOO-
HUIITBI BAQYKKOI CMOJIH IipOJi3y, €IEMEHTHOI CipKH, MOTICTHICHOBUX BiJXO-
JIiB Ta HEHUTPaITi30BAaHOTO KHCIIOTO TYIPOHY.
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IHTI'IBITOPU I'TIPATOYTBOPEHHS

Anopiii Hywax", empo T oninbHUKbKUI, Bixkmopin Pwmmuyk2
YT50B «[1AJITEX», 6yn. Miwyeu 3, Kuis; palteh@uar efineries.com
2 HY «/Tvsiscoia nonimexuika», eyi. Cm. Bandepu 12, Jvsis; topoil @polynet.Iviv.ua

la3, sxwmii moOyBarOTh 3 Haap 3emir, B OUTBIIIN YM MCHIIN CTereHi
MICTUTh TIapy BOJM. 3a MEBHOTO IMOEHAHHS TEMIIEpaTyp 1 THCKIB, 3 Ta3y Bii-
JUJISIETBCSL BOZIA, SIKa 371aTHA YTBOPIOBATH TiipaTd — OLTi KpUCTAJiYHI PEYOBUHH,
CXOXi, 3aJIOKHO Bl yMOB YTBOPEHHS, Ha Jij abo crpecoBaHmii cHIr. [impatu
POCTYTh MOIIOHO JIO KPUCTAJIB i YTBOPIOIOTH KOPKH B TPYOOINpPOBOJAX, B TPO-
pizax Tapinok i BeHTHwsiX. ['iapatn yrBoproroTs ByrieBoaHi Cq-Cy, CIpKOBOZICHB,
a30T, AIOKCHH ByMJemro. YuM Oiiblne MOJEKyIspHa Maca BYIVIEBOJHIO, TUM
HIDKYa KPUTHYHA TEMIIepaTypa iCHyBaHHs TifpaTy, 1 YuM OUIbIIA T'YCTHHA Tasy,
THM 32 OLTBII HU3BKUX THCKIB (IPH OIHIM 1 Tili camiii TeMIiepaTypi) BiH yTBOPIOE
rigpat. s 3ano0iraHHs TipaTOyTBOPEHHIO BUKOPUCTOBYIOTH CIIELialbHi 1HTi-
6iTopu — cnmpTH 1 Totikonmi. HaiOinbin mommpeHuM iHriGiTOpOM € METaHOI.
MeraHoi1, BBe/IeHHH B TOTIK Ta3y, MOMIMHAE BOSHY Mapy i MepeBOAWTH il B
CIIUPTOBUI PO3YMH 3 HU3BKOIO TEMIIEpaTypor0 3amep3aHHsi. BomHowac 3HIKY-
€TBCS 1 TeMIlepaTypa TiipaToyTBOpeHHs. B paMkax criBnparni Mk «lHCTHTYTOM
Hapt 1 ra3y» ([lombira, KpakiB), kommanismu CIIA Ta kommaHi€ero
«PACHEMTECH>» (YxpaiHa), IpyHTYIOUHCh Ha JOCBiJi CBITOBMX Ha(TOBHX i
ra3oBHX KOMIIaHii, po3podneno iHridiTopu rinparoyrsopenns — HCT-201 G,
HCT-301 G, HCT-401 G, sxi MicTATh pinki Ta JITKI iHTiIOiTOpH TijpartiB, a
TaKoX aHTHArJIOMepaTH, sIKi AUCIIEPTYIOTh BXKe YTBOPEHI TiJpaTH, Ta iHridiTopn
koposii. Ili iHriOiTOpH TiIPaTOYTBOPEHHS 3amo0iralOTh YTBOPEHHIO Ta30BUX
TiZpaTiB Ta 3'€IHAHHIO YAaCTHMHOK Ti/paTiB B arjioMepaTd, PO3YMHSIOTH BXKE
CTBOpCHI Ha TMOBEPXHI TPYO 1 YCTATKyBaHHS, CTBOPIOIOTH CTIHKHN 3aXUCHUA
map, SKUH 3aXUINae BiJl KOpO3ii; OXOPOHSIOTH CTalleBi ITOBEPXHi BiJ KOpO3ii,
J00Ope PO3UMHSIOTHCS B IUIACTOBHX BOJAaX, 3aCTOCOBYIOTHCSI 332 TEXHOJIOTIEO
OesnepepBHOro no3yBaHHs. [IpoBereHO BHUIPOOYBaHHs IHTIOITOPIB TiAparo-
YTBOpEHHS B JIaDOpaTOPHUX Ta MPOMHCIOBHX YMOBax. Pe3ynbraTn BUIIpoOyBaHb
TIOKa3aJIy, 1110 BUTpaTa iHriOiTOpiB TipaToyTBOPEHb B MOPIBHSIHHI 3 METAHOIOM
MeHIe B 2-2,5 pa3u Ha pi3HUX TeMIEpaTypHHX PeXHMax, MOYaToK TiJpaTo-
YTBOpEHHSI MOBUTBHIIINI B 2,5 pa3u. PyliHyBaHHS Ti/IpaTiB, sIKi BXK€ yTBOPHIIUCH,
B 1,5 pa3u BinOyBaeThcsl MIBUIIIE, HIXK TIPH BUKOPHCTAHHI METAaHOIY, IO JTyXKe
B)KJIMBO B aBapiHKUX CUTYaIisIX.
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3ACTOCYBAHHA BTop-BYTAHOJIY
AK KOMIIOHEHTA BUCOKOOKTAHOBOI'O BEH3UHY

ITzop ganuzkll Bipa P}wauueeal, Onena Illeguenko®
L [TPAT «/THHIK>
2IBH3 «Yxpaincokuil deporcasrull XIMIKO-MeXHON0STUHULL YHIBEpCUmem,
np. Iazapina 8, [{ninponemposcwi; €_shevchenko@ua.fm

Bupinienns npoGiemu oniep>kaHHS BHCOKOOKTAHOBHX OEH3MHIB, IO
BiJIMIOBIIaIOTh BMMOTI'aM €KOJIOTIYHHMX KiaciB 4 Ta 5 MOXXHa 3a J0MOMOroI0
cnuptiB. HaiOiapll mommpeHuM B CBITI OKTaHOIIIBUIYIOYMM KOMITOHEH-
TOM € €TaHOI. AJle HOro 3aCTOCYBaHHSI OOMEXY€EThCS BUCOKMMH aKI[M3aMHU.

Meroto pobotu Oys10 BUBYEHHS BTOp-OyTaHOIa B SIKOCTI BUCOKOOKTA-
HOBOT'O KOMITOHCHTa aBTOMOOUIEHUX OCH3HHIB 1 pO3p00Ka peKOMEHIAIUH 110
HOro 3aCTOCYBaHHIO.

Onepxatu BTOp-OyTaHOT B yMoBax Jlucumyanckkoro Hagromepepoo-
HOTO 3aBOJy MOXKHA INPSIMOIO TijIpaTalii€lo OyTWIIEHIB, IO OAEPXKYIOTh Ha
YCTAHOBIII KaTaJliTHYHOrO KpekiHry. /s HaiiOibn eheKTHBHOIO BUKOpPHC-
TaHHs BTOP-OYTaHOIY B CKJIQJi aBTOMOOUIBHHX OEH3MHAaX IpOBENEHI JOCIia-
JKEHHsI Oro BJIAaCTHBOCTEH 1 BIUIMB Ha (hi3MKO- XIMiUHI, €KCIUTyaTamilHi Ta
€KOJIOT14HI XapaKTepUCTHKNA OEH3UHIB.

Bu3HaueHO aHTHICTOHAIINWHI BIACTHBOCTI BTOP-OYTaHONIY B €TaJIOH-
HHUX BYIJIEBOAHEBHUX MaJMBaX Ta aBTOMOOUIBHMX OCH3WHAX Pi3HOTO KOMIIO-
HEHTHOro CcKJany. BuBuamack ¢a3oBa CTaOUIBHICTD OYTaHONBMILIYIOUHX
OEH3MHIB B MPUCYTHOCTI BOJY Ta BIUIUB Ha HU3BKOTEMIIEpATYpHI BIACTHBOC-
Ti Oen3uHiB. Brop-Oyranon BmimBae Ha ¢pakuiiinmii ckiman OeH3WHY Ta
BIUIMBAE Ha PETYITIOBAHHS BHIIAPOBYBAHOCTI 0a30BOro OEH3HMHY VISl JIOCST-
HEeHHS! BUMOT' CTaHJapTiB. THCK HaCMYEHUX MapiB CHUPTBMILIYIOUMX OCH3H-
HIB TOKAa3HUK HE aJUTHBHUU. BiH 3aMeKUTh BiJl KOHIICHTpAIli CIUPTY Ta
ckiaay 6eH3nHoOBOI (pakuii.

BrutuB BTop-OyTaHONYy Ha KOpO3iiiHi BIACTUBOCTI OEH3MHY, 'YMOBI Ta
MoMiMEpHi MaTepiay noTpedyoTh 10aTKOBOrO BUBYEHHSI.
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CYUYACHUM CTAH AHTHKOPO3IMHOI' O 3AXUCTY
HA®TO3ABOJICBKOI'O OBJIAJTHAHHSA B YKPATHI

Ilempo Toninvnuybkuil
Hayionanvnuii ynieepcumem «/Ivgiscora nonimexmika»,
eyn. Cm. Banoepu 12, Jlvsis; topoil @polynet.Iviv.ua

B HadTOBiif TPOMHUCIOBOCTI Ui 3amo0iraHHS KOpO3ii 00JaTHAHHS
3aCTOCOBYIOTh 3HEBOJHEHHSI Ta 3HECOJEHHS HA(TOBUX EMYJbCIH 3 BHKOpHC-
TaHHSIM JICEMYIIbraToOpiB, HEMTpaATi3alilo KUCIUX KOMIIOHEHTIB 3a JI0ITOMOTO0
HeWTpasi3aTopiB, 3aXMUCT 00JIaJHAHHS BiJl KOPO3ii 3a JOMOMOroro iHridiTOpiB.
IMomrykn HOBHX e(eKTHBHHMX peareHTIB 3yMOBIIEHI BCE OUIBII 3pOCTAIOUOI0
TEHJICHIII€I0 MTOTiPIIEHHS SKOCTI HA()TH, 110 BUI00YBAETHCH.

Jlnst 3HEBOJHEHHST HATOBHMX eMyJbciii B YKpaiHI CHHTE30BaHO HOBI
neemynsratopu [IM 1 I[IM-1441 Ha OCHOBI OKCHJIIB €TWIICHY Ta NPOIIJIEHY, SIKi
3a CBOIMH TEXHOJIOTIYHUMH XapaKTEPUCTUKAMHU Ta IEEMYJIbIYIOUOIO e(heKTHB-
HICTIO HE MOCTYNAJIMCh ICHYIOUHM 3apyOi’KHMM aHajoraM, a BapTicTh iX Oy:a
MeHIIoro. JlaHi JleeMyIbraTopy yCIilIHO MPOWIIIN J1Ta00paTopHi Ta MPOMHC-
JIOBI BHUNpPOOYBAaHHS Ta BHKOPHCTOBYIOTHCS Ha HadTonepepoOHHMX 3aBOJaxX
VYxpainu. [IpoBeneno 1adbopaTopHi TOCIIHKEHHS Ta Olep>KaHo JAaHi 3 3aXHUCHOI
eexTHBHOCTI HOBHX iHIi0iTOpIB KOpO3il — Kapbozoniny OT-2 (1-(2-mietaHom-
aMiHOeTH)-2-(8-renTaaeleHi)-iMi1a30iH)) Ta )KUPY KaTiOHOAKTHBHOrO P-1
(cymimn amifiB Ta ectepiB pimakoBoi oiii). BcTaHOBIEHO, IO B J1a00paTOPHUX
YMOBax JaHi iHTIOITOpM 3aXWINAlOTh MeTayneBy rnoBepxHio Ha 93,67 % Ta
94,66 % BimmosigHO. IX TOpiBHSAHHA 3 iHTIGITOPOM Ha OCHOBi iIMIOPTHOI
CHPOBUHHU — aMiliB MoJiaMiHHA()TEHOBUX KHCJIOT — ITOKA3aJI0 CIIBPO3MIipHHH,
a B JIeSKUX BUIMAIKaX Kpamuid 3axucHuil edekr. OnepkaHo naHi 3 HeHTpa-
Ji3yI040i 3/aTHOCTI HOBOTO HEHTpasi3aropa, KU € CyMIIIIIIo MOHO-, TU- Ta
TpHUETAaHOJaMiHIB, Ma€ IOJOTy KPUBY TUTPYBaHHS B IPOOJIEMHOMY iHTEpBai
pH 6,5-7,0 Ta nocratHpO BHCOKY HEWTpasi3yrouy 3aaTHicTh. lIpoBeneHi
JIOCTITHO-TIPOMUCTIOBI BunpoOyBanHs Ha HII3 Vkpainum mokazanu BUCOKY
€QEeKTUBHICTh 3aIPONIOHOBAHHUX MPOAYKTIB, SIKI SKICHO 3aXWINaIM HadTo3a-
BOJICbKE OOJIalHAHHS BiJ KOpO3ii, HE BIUIMBAIM Ha TOBAapHi BIACTHBOCTI
Ha(TOIPONYKTIB, Oynu exoyoriyHo Oezneynumu. Lle mo3Bonumio ix BIIpoBa-
quty Ha HIT3 Ykpainu, mo miarsepkeHo akTaMH BIIPOBaPKEHHS.
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JIABOPATOPHI TA IPOMMUCJIOBI JOCJIKEHHSA
JAEEMYJIBI'ATOPIB PI3HUX BUPOBHUKIB

IOpiii Tonuy®, Mempo Toninvnuyskuii®, Bikmopis Pomanuyr®
Y TIAT «Yipmammnacpma, eyn. Ceiwmoscora 3, Kpeveruyk, golich@ukrtatnafta.com
2 HY «/lvsiscoka nonimexixka», eyn. Cm. Banoepu 12, JTvsis; topoil @polynet.Iviv.ua

Ha nadronepepoOHuX 3aBomax YKpaiHu, 3BaXal0ud HA BEIUKY KUTBKICTH
PI3HOMAHITHUX TOBEPXHEBO-aKTHBHUX PEUYOBHH, IO BHITYCKAIOTHCS BITUM3HS-
HHMMH, a 0COOJIMBO 3apyOKHUMHU XiMIYHUMH MiJIIPUEMCTBAMH, TIPUCYTHIH J0C-
TATHBHO IIMPOKUH aCOPTUMEHT JICEMYJIBIaTopiB, SKi BUKOPHCTOBYIOTBCS B MPO-
1iecax 3HeCOJIEHHs Ta 3HeBoAHEHHs. [Ipore, ehekTHBHI B 7a00paTOPHUX yMOBAX,
JICeMYNIBIaTOPH BUSBIISIOTECS HEe(DEKTHBHUMH B IMPOMHUCIOBHX. ToMy, Vs
BCTaHOBJICHHS €()EeKTUBHOCTI JIeeMyJbraropa, IOTpiIOHO TPOBOMUTH HOro
BUIPOOYBaHHS B IPOMHUCIIOBHX YMOBAX B IOPIBHSHHI 3 1HIIIMMH.

JocmimpkyBamm neeMyibryiody eeKTUBHICTh B JTA0OPATOPHUX yMOBaxX
HoBoro neemynbraropa JIM-3 ta [IM-1441 mapku b (ITAT «3TOC «bappa»,
VYkpaina), ckiaj skoro nomioaui 10 JIM-3, a Takoxk IMIOPTHUX JeeMyIbraTtopis
HucconeBan 4411 (Clariant, Ilseiinapis), Demtrol 4225 (Dow Chemica
Company, 'omnanmis). BukopucroByBain HahTOBY eMynbcito B KiybkocTi 100
MII, BHUTpata JeemynbratopiB cranosmwia 150 r/r. Jlocnian mpoBoawnu 3a
Temmeparyp 50 ta 60 °C. JlabopaTopHi JOCTIPKEHHS TOKa3aid, M0 e(heKTUB-
HICTHP HOBOro jaeeMynbraropa JIM-3 Oyma cmiBpo3mipHa 3 JIeeMYJIBIYIOUOIO
31aTHICTIO ipoMuciioBoro ananora [IM-1441 mapku b ta [lucconssan 4411 npu
onHakoBii Butpati (150 r/t) Ta mpu Temmneparypax 50 ta 60 °C. Jleemynbrarop
Demtrol moka3zas neio HwK4y eeKTHBHICTb.

Hacrynumii eran mocmipkeHb Tepef0dadyaB NMPOMHUCIOBHH IpoOOIr Ha
entextposHecomorouiii  ycranosui (EJI3Y) I'K-3/1 TIAT «VYkpratHadta» 3
METOIO TOPIBHSHHS JI€EMYJBIYI0YOi €(DeKTHBHOCTI MPOMHUCIIOBOTO JIEEMYITh-
ratopa [IM-1441 mapku b, six Takoro, 1o Mae moiOHMI CKJIal Ta BIACTHBOCTI
HOBOro JieeMyinbratopa JIM-3, ta neemynbraropa Demtrol 4225 B ananorianmux
YMOBax BeJIEHHsI TEXHOJIOTIYHOTO MPOLECY Ta MepepoOKy IPHUOIN3HO OIHAKOBOI
3a SIKICTIO Ha)TOBOI CHPOBHHH.

OpnepxaHi TO3UTHBHI pE3yNbTaTH POOOTH B IPOMHCIOBHX YMOBax
neemyneraropa [IM-1441 narote mijcTaBU IS TPOBEAEHHS MPOMHUCIOBUX
BUMPOOYBaHb PO3po0JIcHOro jeemyibraropa JIM-3, sxuil Mae aHAIOTIYHHN
MEXaHi3M [ii Ta HOJIOHHH CKIIa.
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IMPOBJIEMMU OJEPKAHHA 1 3BACTOCYBAHHSA

JOPOKHIX HA®TOBUX BITYMIB

Cepeii ITuwi’ €6
Hayionanvnuii ynieepcumem «/Ivsiscoxa Ilonimexnixa»

OCHOBHUMH TPUYHMHAMH TIOTIPIIEHHS EKCIUTyaTalliiHUX BIIACTH-
BOCTEH JOpPOXKHIX HAPTOBHUX OITYMIB i, BiIIIOBITHO, BUPOOIB Ha iX OCHOBI €:

BUPOOHMLTBO JIOPOXKHIX MOKPUTTIB TPATULIHHUMH <TapsauMK»
texHonorisiMu (OiITYyM I0OMATKOBO OKHUCHIOETHCS 1 BTpAva€e CBOI
TUIACTUYHICTh, HU3bKOTEMIIEPATypHI BIACTHBOCTI, Pi3KO 3MEHIITY-
€ThCA HOro aaresis 3 MiHepaJIbHUMHU HATIOBHIOBAYAMH);
HEJIOCTaTHhO BHMCOKI EKCIUTyaTalliliHi BJIACTHBOCTI TOBapHHUX
Ha(TOBUX OKHCHEHHX OiTYMIB (MeplIoueproso, aaresiiHi);
HEJIOCKOHAIICTh HOPMAaTUBHUX METO/IiB OLIHIOBAHHS SIKOCTI OiTy-
MiB (HampuKIa, BiCYTHIH IMOKA3HUK, KU XapaKTepu3yBaB OU
a/ire3iliHi BIACTHBOCTI 32 HU3bKHX TEMIIEpaTyp).

BinmoBitHO, BUPIIICHHSIM BHUIIECBKA3aHUX TPOOJIEM MOXE OyTH:

3MEHIIIEHHS BIUIMBY Ha ac(anbTOOETOHHI MOKPUTTS BHACIIIOK BH-
KOPUCTaHHSI BOJHO-EMYJIbCIHUX TEXHOJIOTIH MPUTOTYBaHHS OiTyM-
MiHepaJbHUX cyMileit (BiIMOBa BiJl «rapsdoro» crnocooy);
MoOAU(iKyBaHHs OiITYMiB/GITYMHUX eMYIbCii;

CTBOPEHHSI HOBHX, OLIBII JOCKOHAJIMX ITOKa3HMKIB, IO KOMII-
JIEKCHO XapaKTePU3yIOTh CKCILTyaTaIliiHI BIACTUBOCTI OITyMiB.

B xoni mocmimkeHs, 0 MPOBOJMINCS 3 METOI0 BHUPIIIEHHS BHUIIEBKa3a-
Hux npobsem Ha kad. XTHI' HY «JIpBiBCchbKa nomiTexHika», OyJa0 OTpuMaHO
HACTYITHI Pe3yJIbTaTH:

3MIllIyBaHHAM JOpoXHBOro OiTymy mapku BHJI 60/90, inpmen-
KyMapoOHOBOI CMOJIH 1 T'YAPOHY 3aXiTHOYKpaiHCbKHX Ha(T ojep-
’®aHO ToBapHHH MomubikoBaHuit 6Gitym mapku BMIT 60/90-52,
10 MoBHIcTHO Biamosinae sumoram JJCTY b B.2.7-135:2007;
srigo 3 JICTY b B.2.7-129:2013 — 2014 crBopeHO OiTyMHY
emyasciro Mmapku EKTIM-60;

PO3pO0JIEHO METOIMKY BU3HAYEHHS are31HHUX BIACTHBOCTEH HadTO-
BUX OITYMIB, B TOMY YMCIIi MOAM(IKOBAHUX, TIPH JIii HU3BKHUX TEMITe-
paryp, 110 J03BOJSIE MOJEIOBATH ITOBE/IHKY B'SDKYUOTO B JIOPOXK-
HBOMY ITOJIOTHI 32 BiJI EMHUX TEMIIEPATYp Ta IPH Pi3KHX 1X 3MIHaX.
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HU3BbKOTEMIIEPATYPHI BJIACTUBOCTI
METHUJIOBUX ECTEPIB ’KUPHUX KUCJIOT
HEXAPYOBHUX JKUPIB
Onena Illleguenko, Banepin Kameneea, Kocmaumun I'epacumenko

JIBH3 «Yxpaincokuil 0epocasruil XiMiKo-mexHon02TuHULL YHIBepcumem,
np. Iazapina 8, [{ninponemposcwi; €_shevchenko@ua.fm

[Ipobnemu 3 HU3BKOTEMIICPATYPHUMHU XapaKTCPUCTHKAMHU 010HU3€ITh-
HOT'0 TIAJIUBA B CyMIIIi 3 HA()TOBUM JMU3CIBHUAM MAJTHBOM OOMEXKYIOTH BUKO-
pucTaHHs 010 TU3eIIs B 3UMOBI MiCSAIIi.

3aavuero HAIIOro JOCIIPKEHHS OYJIO CTBOPEHHS KOMIIO3HINT JAU3EITh-
HOT'O MajMBa 3 METUIOBUMH ecTepamu sxupHux kucior (MEXK) 3 mokparie-
HUMH HU3BKOTEMIIEPATYPHUMHU BJIIACTHBOCTSIMH.

Meronom mudepeHIiaabHoi CKaHYIOUYO0i KaJOpUMETpil BHU3HAYMIIN
XapaKTep 3aCTHTaHHS TU3EFHOr0 Ta 010IM3EIBHOr0 MaIuB. Bu3HaueHO, 10
IIpY 3aCTHTaHHI ¥Ie KpPHUCTaTi3allis, a He CKIOBaHHA. TaKMM YHWHOM, BHKO-
pHUCTaHHSI JEMPECOPHUX JOAATKIB TPAJHIIHHOTO THITY MOXe JaTh eekt y
CyMIIIIeBUX JU3ebHUX manuBax. Ha razoBomy xpomatorpacdi Agilent 7890A
BH3HAYWIN PO3MOIT H-aJIKaHIB 1O (paKIisx AU3ETHHOTO MaluBa. BHCOKo-
3acTurardi H-ajikaHu CcKoHUeHTpoBaHi y ¢pakuii 300-360°C. B takux xe
MEXaxX 3HaXOAUTHCS (QPAKIIHHUA CKJIAJ] MPAKTUIHO BCIX 3pa3KiB METHIIOBUX
€CTepiB KUPHUX KHUCIOT HEXapUYOBUX KUPIiB.. Kpami pe3ynpTaTd MmoKa3aid
JIOJIATKH HA OCHOBI CIIBIIOTIMEPIB CTUJICHY 3 BIHLJIAIIETATOM.

JocmikeHo cymilieBe au3eibHE MalUBO, B CKJIAJI SIKOTO HHU3BKO-
TEMIIEPATYPHUI KOMITOHEHT (MOOIYHI MPOMYKTH MPOIECY OTPUMAHHS CITHP-
TiB METOJIOM TifipodopMustioBanHs). JlobaBKa 3aIHIIKY TiAPOPOPMHUITIOBAHHS
B konieHtparii 10 % e onTUMaibHUM MO0 3HIDKCHHS TEMIICPATYpH 3aCTH-
TaHHs i TpaHMYHOI TeMneparypu (QuIbTpyBaHHs. 3aCTOCYBaHHS KOMIIO3MIIT CY-
MIIIIEBOTO JIU3EIIFHOTO TMAJMBa, IO CKIAAYy sKoi BXomsaTh 10% 3ammiky riapo-
¢dopmmroBansst i 0,05 % menpecopHOi Tpricamku 3a0e3reuye MMOMIMIICHHS
HU3BKOTEMITEPATYPHHUX BIACTHBOCTEH. Di3HKO-XIMIYHI XapaKTEPUCTUKHU TIPO-
MMOHOBAHUX KOMIIO3UII CYyMIIIIEBOr0 TMaJMB BIJMOBia€ BHMOraM [0
JTU3CITBHUX TAJIHB.
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INOJICEHOBUHHE MACTUWJIO JIAA IIAPHIPIB
O/JHAKOBHX KYTOBUX HMIBUJIKOCTEN

Jleonid Kenesnuit, Onexciii Ilaneiikin, Onez Caghponos,
Jlapuca booauiecvka, Ipuna Benzep
Inemumym 6ioopeaniunoi ximii ma nagpmoximii HAH Ykpainu,
Xapxiscoke wioce 50, Kuis, Ykpaina; leonid_zhelezny@mail.ru

[apHipn ofHaKOBUX KYyTOBHX HMIBHAKOCTEH aBTOMOO1IIIB NPAIIOIOTH B
YMOBax 3BOPOTHO-TIOCTYNAIEHOTO PYXY TP BUCOKMX KOHTAKTHHX HaBaHTa-
JKCHHSAX 1 MBHIKOCTAX. HajiliHa eKCcIuTyaTallist By3JiB TePTs 3a TEMIIEpaTypu
150 °C mpoTaromM ychoro BCTaHOBJIEHOTO TEPMiHY CIIyXKOW 3aJISKUTH BiJ
SIKOCTI 3aKJIaZIeHOTO B HUX MacTHIIa.

Cepell OCHOBHHX CBITOBHX BUPOOHHWKIB HAMITHIIACS CTifKa TCHICHIIIS
BUKOPHCTaHHS Yy TaKHX BY3JaxX TEPTS MacTHJ 3 BHUCOKOIO TEMIIEpaTyporo
kpananus (monan 230 °C). Hanpuknaz, B kpaiHax €Bpocor03y AJIs [[bOTO BU-
KOPUCTOBYIOTh KOMILICKCHI JiTiHoBI MacTmia, a B CILIA, SAmowii Ta Kopei —
noJice4oBHHHI (YpeaTHi) MacTHIIA.

ITpoBeneHi HamMu MOCHTIPKEHHS! BKAa3yIOTh Ha Te, 1[0 B MacTWJIaX Ha
HaTOBHMX OJIMBAX IONICEYOBMHHMH 3aryCHHK 3 NEBHUM CIiBBiJIHOIICHHSIM
Jii30I[iaHaTy i aMiHIB 32 aHTHOKHCHIOBAJILHOIO Ta MEXAHIYHOO CTaOIIBHICTIO
riepeBepIye KOMIUIEKCHHUH JTITIHOBUIA 3arycHUK. Po3pobiene ypeaTHe mac-
THIIO CTiHKe /10 BUCOKUX TEMIIEPaTyp i 38 OCHOBHUMH XapaKTEPUCTHKaMHU He
TIOCTYMAETHCSl BUMOTraM crienudikaiiii cBiTOBUX aBTOMOOUIEOYIIBHIX KOM-
naHiii, 30kpema, ipmu «Hyundai Motors» (Kopes).

Hamu B mpomeci ociipkeHb TOJIOBHA yBara IpUALLIIAcS i IOMpaHHIO
KOMIIO3HIIIT TIPHCAJIOK i HAITOBHIOBAYIB, [0 OJHOYACHO 3HIDKYIOTH KOEe(illieHT
TepTs Ta CJIiJ 3HOIIYBAHHS 1 MOMNIMIIYIOTh TIPOTH33IMPHI XapaKTEpUCTUKN Mac-
Tia. [loka3aHa e(eKTHBHICTH BHKOPHCTaHHS B MacTWiax OlOpO3KJIa yBaHHX
cynb(ypBMiCHHX MpPUCaIOK HA OCHOBI POTYKTIB OJIEOXIMii.

JlaGopaTopHO-CTEH IOBI BUPOOYBAaHHS HOBOTO MAaCTHJIA MPOJIEMOHCT-
pyBanu 30aysaHcoBaHi aHTHU(PUKIINAHI, MTPOTU3HOIIYBAJbHI, AHTHU3aJWPHI,
AQHTHOKVCHIOBAJIbHI 1 3aXHCHI BJIACTHBOCTI Ta 3aCBIAYMIM HOTO TIepeBaru Ha
BitomMuM aHanoroM [1IPYC-4, mo BUTOTOBJISIETHCS HA MIPOCTOMY JIITIHOBOMY
MHUJIL.
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®OPMYBAHHS HA®TOBUX CYMIIIENR
JJISA ITEPEPOBKHA

Onena Tepmuwna
JIBH3 «Yxpaincokuil 0epocasruil XiMiKo-mexHon02TUHULL YHIBepCcumem,
np. Iazapina 8, [ninponemposcok, Yipaina; ugktu@dicht.dp.ua

SIKicHI TOKa3HWKHM Ha(TH, IO HAIXOAATh Ha HadromepepoOHi M-
MIPUEMCTBA, HE € CTAOUTBHUMHU 3a CKJIAJIOM Ta 33 KUIbKICHUMH ITOKa3HUKAMH.
BuBuenicTs 1 kiacudikaris SKiICHIX 0COOIMBOCTEH HA(TH MOJIETIIYE OLIHKY
TIEPCTIEKTHB Ta BU3HAUYEHHS HATIPSMKIB TTOJIAJIBIIOI EPEPOOKH.

Mera po0OoTH: BHSBIECHHS B3a€MO3B’SI3Ky MIDK XapaKTepHCTHKaMHU
CKJIaJly 1 BIACTHBOCTSIMM Ha(pTH Ta X KOMIIOHEHTIB JJIsl BU3SHAUEHHS TIOPSAKY
(hopMyBaHHS CTAOUTPHHUX CYMIIICH Ta TAKUX SKi 3a0€3MEUYIOTh MaKCHMaTh-
HUH BUXiJ LMbOBHX (pakmiii i3 3aCTOCYBaHHAM CYYacHHX MaTeMaTHYHUX
METO/IIB.

BiampairoBaHHs METOIMKH IOAO TMOPSAKY 3MIlTyBaHHS KOMIIOHEHTIB
cymimi npoBoauin Ha 13 3paskax HapTH YKpaiHchKoro noxomxenHs. I1po-
aHaJI30BaHO 1 y3araJbHEHO JaHHI (DI3MKO-XIMIYHMX BIACTUBOCTEH 1 (pax-
LiffHOrO CKJIaay 3pa3KiB HaTH Ta X KOMIIOHEHTIB MeToJaMH (aKTOPHOTO i
KJIACTEPHOTO aHami3iB. J[Js BW3HAYCHHS ONTHMAJIBHOTO CITiBBiTHOIICHHS
KOMITOHEHTIB CHPOBHHHOI CyMillli KOPUCTYBAJINCh BUXIJTHUMH JaHUMH JIiic-
uux Temneparyp kuminas (JTK) i BupakeHHsM (pakiiiiHOro CKiamy cupo-
BuHM uepe3 iHTeHcuBHOCTI kumiHHA (IK) By3bkux ¢pakiiit. PospobieHo
IporpamMy BU3HAaYeHHsI YUCIIOBUX 3HaueHb roreHnianry IK koxHoro 3 kommo-
HEHTIB CyMIllll IIUISIXOM IHTErpyBaHHs IO3UTUBHHUX Ta HETaTHBHHUX 3HAYCHb
npyroi noxigaoi JITK. Ilporpamoro BH3Ha4aeTbcsl KUIBKICHE CITIBBiIHO-
IIEHHS. KOMIOHEHTIB Ta MOPSJOK 3MIIIyBaHHS 110 MaKCHMAaJIbHIM BEeTHMYHMHI
BIIXHMJICHHS BUXOMY IUTBOBOI (ppakiii 3a po3paxoBaHuM moreHIianioM K Bix
aTUTUBHOTO. 3a 0a30BUil KOMITOHEHT NpHiManud HapTy 3 OLIBIIUM 3Ha-
YEeHHSM HOTEHIiaJTy IHTEHCHBHOCTI KUIiHHSA. B sikocTi iHTeHcuikaTopiB — Ti
KOMITOHEHTH, SIKi 3HW)KYIOTh IHTEHCHBHICTb KHITIHHS IiJIbOBOI (ppaxiii,
30LIBITYIOYH ii BUXI]I.

Ha ocHOBiI mporpaMHUX pO3paxyHKIB IMPOBENCHI EKCIEPUMEHTAIBHI
MepeBipKy, sIKi MOKa3au, 301IbIIeHHS BUXOMy racoBol ¢paxiii (140-240 0C)
Ha 3,5 % (Mac.) BiIHOCHO aTUTHBHO PO3PaXOBAHOTO BapiaHTy.
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HOBI MACTUJIA JIAA EJIEKTPOOBJIA/THAHHA
ABTOTPAKTOPHOI TEXHIKH

I'puzopinu Ilon, Onexcinu Ilaneiikin, Jleonio Kene3znuii,
HOpiit Booauiscokuii, Ipuna Benzep
Inemumym 6ioopeaniunoi ximii ma nagpmoximii HAH Ykpainu, Xapriscoke woce 50,
Kuis, Ykpaina; papekin@hotmail.com

3 MiIBUIIEHHSIM J>KOPCTKOCTI YMOB eKCIUTyartallii aBTOMOOLIEHOTrO
YCTaTKyBaHHS (3POCTAHHS KOHTAKTHHUX 1 BiOpalliiHIX HABAaHTaXXEHb, IIBUIKOC-
Tel, PO3IIMPEHHSI TEMIIEPATypPHOTO Aiala30Hy 3aCTOCYBaHHS) Ta BHMOTL JIO
Horo HaIiWHOCTI BCE TOCTpIllle MOCTA€E MPOOJieMa BUKOPUCTAHHS BHCOKO-
SIKICHMX MacTWJI, SIKi 3aKJIaJJafoThCsl Ha BECh pecypc pobotu MexaHizmy. [Ipu
IOMY MacTHJa ITOBHHHI BiJIIOBiaTH €BPOINEHCHKUM BHMOraMm Jo Oio-
PO3IIEILTIOBAHOCTI Ta OE3MEYHOCTI IS JJOBKIJUIS.

BiTun3nsHuit 1 3apyOiXHUN OCBiZ BKAa3ylOTh Ha Te, IO HAaHOIIbII
TIEPCIIEKTUBHUMH JUIs aBTOMOOLTIB € TepMOCTIHKI MacThiia 3 TPUBAINM pe-
CypcoM poOOTH i IIMPOKUM TeMIIEpaTypHHUM Jialla30HOM 3acTocyBaHHS. Llum
BHMOT'aM 3aJI0BOJIBHSIFOTH, 30KpEMa, BUCOKOE()EKTUBHI KOMIUIEKCHI JITiHOBI
MacTWiIa Ha CHHTETUYHHMX 200 HaIliBCHHTETUYHHUX JWCIIEPCIHHHUX CeperloBH-
1ax, siki MiCTSATh MAKETH MO yHKIIIOHATBHUX TOJATKIB.

Hamu po3pobieHi MacTHIIbHI KOMIIO3UIIT Ui My(T BIIBHOTO XOAYy i
rOJIYacTHX BAIBHHIL Ta IIECTEPEHb IUIAHETAPHUX PEIyKTOPIB aBTOTpaK-
TOPHHX CTapTepiB Ha piBHI BiANoBimHux anamoris ¢ipmu «Dow Corning»
(CLIA).

ITpu cTBOpeHHI KOMIO3HMIIi OCOOIHMBY yBary MpHIiIEHO JOCSITHEHHIO
HEOOXITHOTO PIBHSA TPUOOJNOTIYHUX XAPAKTEPUCTUK 3a PaXyHOK 3aCTOCY-
BaHHA Cynb(yp-, pocthop- Ta a30TBMICHUX I0JATKIB, O/Iep’)KaHUX Ha OCHOBI
TOKCHUKOJIOTTYHO- i €KOKOJIOTIYHO O€3MEUHUX OJIEOCMHTETUYHUX IPOAYKTIB.

Po3pobneni MacTuina XapakTepu3ylTbCsS BHUCOKOIO TEMIIEPaTypOro
KpalaHHs, aHTUOKHCHIOBAIIBHOI, MEXaHIYHOK 1 KOJIOITHOI CTaOUIBHICTIO,
HU3BKMMHU BHIIAPOBYBAHICTIO Ta €(QEKTUBHOIO B’ S3KICTIO, IO BU3HAYae iX
MPAaIe3JaTHICTh B IIUPOKOMY IHTEPBAJIl TEMIIEpaTyp MpH 3a0C¢3MCUCHHI ITij-
BHIIICHOT'O PIBHS €KOJIOTIYHOT OC3IIeKH.
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MOIIYK HOBUX IIJIAXIB PETEHEPAIIIL
BIAIIPAIIBOBAHUX HA®TOIIPOAYKTIB

Tapac Yepgincokuii, bozoan Kopuax
Hayionanvnuii ynieepcumem «/Iv8iscoka nonimexmika»,
eyn. Cm. Banoepu 12, 79013, JTvsis; chervinskijt@gmail.com

Jlis perenepariii BiamnpanboBanux Moropuux onuB (BMO) 3acroco-
BYIOTh PI3HOMAaHITHI TEXHOJOTIYHI METOJ¥, 3aCHOBaHI Ha (i3WMYHHX, XiMid-
HUX ¥ (hi3uko-XiMiyHMX mporecax. DisuyHUME MeTofaMu (BiJCTOIOBAHHS,
GbinpTpyBaHHs, BaKyyMHA TUCTUWIsAISE) 3 BMO Buy4aroTh MeXaHiqHi JOMIIIIKH,
KOHJICHCOBaHY BOJIOT'Y Ta 3aJIMIIKH IaJIMBa, sIKe PH HEOBHOMY 3TOPSIHHI Y
JIBUTYHI BHYyTpimHbOro 3ropsiHas (JIB3) morpamise y xaprep IBuUTryHa.
®i3uKo-XiMiYHUMH MeTomamu  (Koaryinsilis, aacopOLis) 4YacTKoBO abo
TIOBHICTIO BHJIYYalOTh KHCIi # acdaibToCMONMCTI PEYOBHHH, NMPUCYTHI B
BMO. Bukopucranns xiMidaux metoaiB ouuiieHuss BMO (cynabdarHe abo
JY)XHE) JO3BOJSIE TPAKTUYHO TIOBHICTIO pPEreHepyBaTH BiNpalboBaHi
HaTOBI OJIMBU 1 MAKCHUMAaJbHO HAOJIHM3UTUCS IO TEPBUHHUX IMOKA3HUKIB
ixHpoi sikocTi. OJHAK, BUKOPHCTaHHS XIMIYHHMX METONIB pereHeparii BMO
NPU3BOJUTL JIO YTBOPEHHS 3HAYHOI KUIBKOCTI KHCIMX 3aJIHMIIKIB, IO
MTOPOJDKYE HOBY MPOOJIEMY MIOAO IX YTUITi3allii.

Y po0otTi BHBUEHA MOXKIUBICTH BiJIHOBJICHHS TEXHIKO-CKCILTyaTa-
[IfHUX BJIACTUBOCTEH BiIPAaIlbOBAHUX HAPTOBUX OJIUB TEPMOOKCHIAIIHUM
MerozoM. B mporieci gociikens 0ys10 BUBYEHO BIUIMB TEMIEPATypPH, TUCKY
W TPUBAJIOCTI TPOIECY HA CKCIUTyaTalliiiHI BIACTUBOCTI pPEreHepOBaHOI
Ha(TOBOI OJIMBH.

3a BCTaHOBJIEHHX ONTHUMAJbHUX YMOB OTPUMAHO pEreHepOBaHY
Ha(TOBY ONHWBY, SIKa, MIiCHIS JOAATKOBOI'O AOOYMIIEHHS, 32 CBOIMH TEXHIKO-
eKCILTyaTal[iHHIMH BIaCTHBOCTSIMH MOXE CIYI'yBaTH KOMIIOHEHTOM 0a30BHX
OJNIMB TIPH OJIEPXKAaHHS TOBapHUX MACTHJIBHUX MaTepiajiiB, abo sIK 3Malry-
BaJIbHE CEPEIOBHUIIE OKPEMHUX TEXHOIOTIYHUX MPOIECIB.
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ACOIIATUBHUM XAPAKTEP B3AEMOIIN
Y HA®TOIMPOJAYKTAX TA YUYACTD Y ®OPMYBAHHI
MIKMOJIEKYJISIPHUX TA KOJIOITHUX CTPYKTYP
MOJIMETAKPUJIATIB

Bnaoucnag Bonowuneus, bozoan Kouipxo
Hayionanvnuii ynieepcumem «/Ivgiecora nonimexuixa, eyn. C. badep, 12, Jlvgis;
vladyd av.vol oshynets@gmail.com
TOB «HII Macma», Queopina 18, Kuis; kochirko@gmail.com

XiMigHHUA CKIIAJ] Ta MIXKMOJICKYJISIPHI B3a€MOJIii BU3HAYAIOTh BIACTH-
BOCTI KiHI[EBOTO MaTepially — MacTHja, OJIUBH, MajiuBa, Ha)TH Ta 3JiHCHIO-
10Th 3HAYHHH BIUTMB Ha 3aCTOCYBAaHHS MPHUCAJOK Yy IIMX HadTonpoaykrax. Ha
IHTCHCUBHICTh aCOI[IaTHBHUX B3a€MOJIINl BUPIIIAIBHUI BIUIMB MAlOTh TPYIIO-
BUH CKJaJ Ha(TOIMPOMYKTIB, MPUCAJIKU Ta TemrepaTypa. OcHOBOIO (opmy-
BaHHS PI3HOMAHITHUX MDKMOJIEKYJISIPHUX Ta KOJNOITHHX CTPYKTYp Y HHX €
quc.nepciini (Uy) Ta ingykuiini ((U;,) B3aemMomii Mix HemoJsipHuMHA (Hemu-
coliiioBaHUMH) a00 MK TOSIPHUMH Ta HEMONAPHUMH MOJIEKYJIaMHU.
IpencraBneni Tumn MMB, 1o MaroTh Miciie y HaQTOMPOayKTax € eHepre-
TUYHOIO OCHOBOIO (DOPMYBAHHSI aCOIaTUBHHUX CTPYKTYp, SIKI BH3HAYAIOThH
3aJIeKHICTh B’ A3KOCTI HA(TONPOMYKTIB BiJ TeMIlepaTypd Ta YTBOPEHHS
CTPYKTypOoBaHUX cucTeM. OCHOBOIO YTBOPEHHs acoliaTiB Ta KOJOITHHX
CTPYKTYp 3a BHCOKHX TeMIeparyp € Ha(TEHOBI BYIJIEBOIHI, 32 HU3BKHX —
napadgiHoBi.

[MomimMeTrakpunaTtHi TpHCAAKA 3 IOBTOJAHIFOTOBUMH CITHPTOBUMH
sayuikaMu (>Cg) 31aTHI 710 HOPMYBaHHS BIACHUX CTPYKTYD Ta J0 B3a€MOii
3 mapaiHOBUMH TpyNaMH, SIKi yTBOPIOIOTH COJIbBaTHI OOOJIOHKH HaBKOJIO
KOJIOIJTHNX YaCTHHOK Ta MIKMOJIEKYISIPHHX acolliaTiB, a TaKoX J0 Gopmy-
BaHHS 3aXHCHUX OOOJIOHOK Ha MOBEpXHI HapadiHiB HIDKYE TEMIIEpaTypH
TIOMYTHIHHS. 3HAYHUI BIUIMB Ha B3a€MOJIIO TOJMIMETAKPHIATIB 3 YaCTHHKA-
MU Ta 3 acolliaTaMH 3/1HCHIOE HENOJISIPHUI XapakTep Ha(TONPOIYKTIB.

PerymroBanHst BennunHMA Ta Oy0BU CITUPTOBOIO 3aMiCHHKA JI03BOJIH-
JIO BIUIMHYTH Ha €HEprilo B3a€MOJIN MiX MOJIMETaKpujaTaMH Ta KOMIIO-
HEHTaMM Ha(TOBUX cHCTEM Ta (POPMYBAHHS MIKMOJEKYISIPHHUX CTPYKTYp Y
Ha(TOMPOMYKTaX, IO CBOEI0 YEProl0 BIUIMHYJIO Ha €(QEeKTHBHICTH IXHBOI
B’ SI3KICHOI Ta JIEMPECOpHOI ii.
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JTOCJIIKEHHS CTPYKTYPHOI IEPEBYIOBH
KAPBOHATHUX AAEP HAUTY KHOI'O MACTUJIA
BIJI IPUPOJN AHIOHIB JUCIIEPCHOI ®A3H

Onez Miwyk, €e2en Koounancokuit, IOpii Iuyx
Yrpaiucoruii nayx.-oocn. incmumym Hagpmonepepobroi npomuciosocmi <MACMA»,
npocn.. [lamadina 46, Kuis-142, Vkpaina;, mishchuk@masma.ua

TexHoorii BUTOTOBJIEHHS HAUTYy)KHUX MacTHJ BKIIFOUAIOTH ITPOIIECH
CHUHTE3Y iX CYOCTPYKTYpPHHX OJMHMIIb — MIIleM, SKi MO CYTi € HAaHOKOMII-
JIEKCAaMH THITy “HeopraHiuHe sjpo — oneodimbHa 00onoHKa”. Pi3HI THIH
000JIOHKH OOYMOBIIIOIOTECSI 3aCTOCYBaHHAM y CHHTE31 OpraHiYHUX KHCIIOT
pI3HOI cuiM, CTepUYHUX BiacTUBOCTel Ta Macu. OcobianBo npuBaOIWBI 1
MaCTHJIbHI CHCTEMH 3 TOIJISIAY ifiei KepoBaHOCTI po3mipy Miuenu Om mina
BIUTUBOM OOOJIOHKH [1], MOKJIMBICTB YOO 1TOCTPYE PHCYHOK.

2 3
dpn/L=1n(r)
Puc. Kopersis Mi>k po3MipHIMH XapaKTEPHUCTHKAMH Ta JIY>KHICTIO MilleTl
HaJUTY)KHUX oJleaTiB—(eHONATIB—alKiicaminuiatiB—Ccyib(oHaTiB Kanbito [1]:
a — BITHOIICHHS MOJIEKYJISIPHUX Mac OPTraHidHOi KUCIOTH Ta KapOOHATY; [ — MOJIsIpHE
BiJJHOIIEHHS KapOoHaty 10 kucinoty; BN — 3aranbHe JTy)kHE YHCIIO; ¢ —
KOHIIEHTpAIlisl Ha/UTy’)KHOT'O KOMITOHEHTY

3 BUKOPHCTaHHSM EJIEKTPOXIMIYHMX Ta PEHTTEHOCTPYKTYPHHUX JOCIiA-
YKEHb BHSIBJIEHO 3aKOHOMIPHI 3MiHM BJIACTUBOCTEHN MIIIeJ il Yac eKCTPaKIii 3
MacTHiIa, OOYMOBJICHI IPUCYTHICTIO HECTA0ITBHUX KOMIIOHEHT B SIPi Mille)n
[2] Ta moniMopizMoM KapOOHATY KaJIbIIiO.

[1] Kobylyansky E., Mishchuk O., Ishchuk Yu.: Chemistry and Chemica
Technology, 2011, 5 (2), 231.

[2] Mishchuk O.A., Kobylyansky E.V., Tsapliy M.P., Ishchuk Yu.L.: Book Abs.:
Ukr.-Germ. Symp. Phys. Chem. Nanostr. Nanotechnal., Kyiv, Ukraine, 2015, 74.
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CUHTETHUYHI OCHOBU OTPUMAHHA NJOJATKIB
JIO THAYCTPIAJIBHUAX OJIUB I3 BTOPUHHOI
IMPOMHUCJIOBOI CHPOBUHH

Anamoniu PaHCbkuﬁl, Temsana Hauueukol, Hamania ﬂi@eukoz
! Binnuyvkuii HayionanvHuti mexuiunuill ynigepcumen,
Xmenvruyvke woce 95, 21021, Binnuys, Vrpaina; ranskiy@gmail.com
2 Binnuyvkuil Hayionanvruil meduunuil yHisepcumem im. M. 1. Iupoeosa,
eyn. [lupozosa 56, 21018, Binnuys, Yxpaina

IMpu nmocnimpkeHHI XiMIYHOTO BHJIYYEHHS KOPHCHUX KOMIIOHEHTIB i3
BTOPUHHOI IIPOMHUCIIOBOI CHUPOBHHH, IO OB’ 3aHE 3 aKTyaJbHUMHU MpOOJIe-
MaMHM €eKOJIOr0-, €HEpro- Ta Marepiano30epiralounx TEXHOJIOriH, Oynn oTpH-
MaHi MeTan-xenaTd 3d-meTayiB Ha ocHOBiI moTeHwiHHUX N-, O-, S-BMicHHX
OpTaHIYHUX JITAHJIB 3 OAATBIINM IX JOCIIPKSHHIM SIK JOAATKIB JIO iHIYCT-
pianbHUX ONMB. XiMiYHE BWIYYCHHS MPOBOIIIN 33 3arajlbHUMH CXEMaMU
(D—4):

+ [CuOH],COs

+ HCl
CH;COONa m——= CH,COOH ———== [CCLCOO],Cu )
nectunun TXAH — NaCl — CO,, —H,O 1
+ Na,S, + NaOH + CuCly
[(CHa),NC(=8)8F; ———— (CHy),;NC(=S)SNa-===[(CH;),NC(=S)S],Cu ()
TIECTHITHA Q)eHlTypaM Na, 503, — H;0 —NaCl I
+ NaOH
(CH30),P(=S)SCH, {(=0)—3=(CH30),P(=S)SNa + HOCH,C(=O)NHCH; 3)

nectunuy bi-58 NHCH;

(CH;0)P(=S)SNa % (CH0%PES)S]Cu

(CH;),NH-HC1 M(CHQZNC(:S)SN;% [(CH3),NC(=S)S],Cu (4)

~NaCl — NaCl v
Bunyueni mpo mpomy xenatHi cnonyku Kympymy(II) I-IV Gynu

JIOCITIJKEHI SIK MPOTU3HOUTYBaJIbHI Ta aHTU(QPUKIIWHI JOAATKU 10 1HIYCT-
pianeanx onuB [-20A, [-40A B konnentpauisx 0,1-5,0 % mac Ha vorupwu-
KyJIbKOBiH MammHi TepTst Ta MammHax Teprs CMI[-2 i M®T-1. Byno
BCTAaHOBJICHO, 1[0 EKCILTyaTalliiHi XapaKTepUCTHKH MAaCTUIILHUX KOMITO3HIIiH
Ha ocHOBI mgomatkiB I-IV mepeBHIIyIOTH «4HCTI» ONUBU 33 AHTU(PPHUK-
uiitaumu BiactuBocTsMH B 1,2-1,9 pasu, a 3a NpOTH3HOIIYBAIEHUMH — B
2,3-7,5 pa3u.
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IMPOBJIEMHI IIMTAHHSA IIIOAO 3ABE3INEYEHHSA
TTPHUYO-METAJIYPTTHHOI' O KOMILJIEKCY
YKPATHA KOKCIBHUM BYTLJLJISIM.
IIJISIXH IX BUPIIIIEHHSA

Anamoniiu Cmapoeoiim
Vkpaincovra nayxoso-npomucinosa acoyiayis «Ykpkoke»,
Jninponemposcok, Yrpaina; ukrkoks@a-teleport.com

B nepion 2007—2014 pp. norpeda B KOKCIBHOMY BYTUJIITI METATYPrifHOTO
KOMILTEKCY cKiaiae Oiis 23 MiTH. T/pik, BAPOOHHUIITBO METATYPriiHOI0 KOKCY —
15 mutH. T/piK, 110 MOBHICTIO 3a0e3redyBajio Motpedy B HbOMY BHPOOHHIITBO
YyaByHy Ha piBHI 29 MitH. T/pik. [Ipy 11bOMY B BYTiIbHIN MIMXTi TS KOKCYBaHHS
nmonst Byriwis 3 JlonOacy ckmamana 65-70 %, 30-35 % 3abesneuyBanach 3a
paxyHok imriopry i3 Pocii, Kanamu ta CILA.

B ymoBax, mo ckiamuce B 2014 poui B Jlon0aci, BunoOyToK BYTiuIs
3HAYHO CKOPOTHBCS i CHOTO/IHI CHTYaIlisl 3 MOCTAYaHHSIM KOKCIBHOTO BYT1JLIS
3MiHMJIACh HaBMaku (iMmopt — 65 %, BiTunsHsAHE Byrijuis — 35%).

B 3B’s13Ky 3 THM, 1110 Ha CBITOBMX PHHKaX 3HaYHO CKOPOTHIIACH MTOTpe-
0a B MeTayonpoayKIii, BUpoOHUIITBO YaByHY B 2014—2015 pp. BkE cKiamae
21-22 man. 1/pik. Takuii 00'€éM BUPOOHMIITBA 4YaBYHY 3a0€3MEUYETHCS
11 mMuH. T. KOKCY, @ TOAI 1MOoTpeda B KOKCIBHOMY BYTLUI 3HAXOIUTHCS Ha PiBHI
16 mMutH. T. 3HIKEHHS BHPOOHHIITBA KOKCY Ta CKOPOYEHHS! BHUIOOYTKY BiTUM3-
HSHOTO BYTULISI IO3BOIIIIO O€3 3MIHU 00’ €My IMITOPTY CTaOLTI3yBaTH CUTYAIIIO
3 3a0e3MeveHHsIM MeTayprifHoro KOMIUIEKCY B KOKCI. SIKIIO K cHTyamis Ha
CBITOBUX PUHKAX 3MIHHUTHCS B OIK MiJIBUIICHHS TONUTY Ha METAJIOMPOIYKILIO,
TIOTYXXHOCTI ITOPTIiB YKpaiH! MOXXYTh OyTH HECHIPOMOXKHI 3a0€3MeYHTH ITiBH-
IIEHHS IMIIOPTY i3 JajieKoro 3apyoixoks, a iMmopt i3 Pocii B3aram moxe
OyTH 3MCHITICHUM.

HeBinknagaumu 3axomaMu i3 3a0e3NedeHHs] METalyprifHOro KOMII-
JIEKCY KOKCIBHUM BYTUIIISIM Ha HaWOJVKYY NEPCIIEKTUBY € BKJIAJAHHS KOLI-
TiB B PO3BUTOK IIIAXT, SIKi 3HAXOAATHCS HA KOHTPOJIbOBaHIl TepuTopii YKpai-
HHM, a TakoX 30UIbIIEHHS BHIOOYTKY B maxTtax JIbBiBcbkO-BommHChKOTO
6aceiiny. [lopsin 3 UMM NOTPEOYIOTH IIBUAKOTO PO3BUTKY BiJJOMi TEXHOJOTIT
10 BUKOPUCTAHHIO HU3bKOMETaMOp(i30BaHOTO BYTLLI, Ta PO3BUTOK HOBUX
JIOCITI/PKEHb B IIbOMY HaIpsSIMKY.
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BIIJIMB OKUCHEHHSA BYT'IJIJIA
HA ¥OT'O KOKCIBHICTh

Henuc Mipowinuyenko
Jlepoicasne nionpuemcmso <Yxpaincokuil 0eparcaghuli HayKo8o-00CaiOHU
syeneximiunuil incmumym (VXIH)», éyn. Becnina 7, 61023, Xaprie, Vkpaina

Bcranosineno, mo Byrimst mapok I', K i I1C npu 306epiranni Ha Bin-
KPHUTHUX BYTJIbHUX CKJIQJaX BTpayae CBOIO KOKCIBHICTh, IPUUOMY HaHOiIbII
PI3KO TOTIPITYETHCS MOKA3HUK CTUPAHHS, OTPUMAHOTO 3 HHOTO KOKCY, IO €
HACITIJTKOM 3HWKCHHS MIITHOCTI PEYOBUHU KOKCY, 1110 CKJIAIa€ CTIHKU TIOp.

Byrimnst mapku XK mpu 30epiranni Ha cxiaai npotsrom o 200 ni6
JIeKiTbKa TIOKPAIIye CBOK KOKCIBHICTb, SIK 3@ TIOKA3HUKOM TOAPiOHIOBAHOCTI
l 40, TAK 1 32 MOKA3HUKOM CTUPAHHS |19. 3aPONOHOBAHO TilIOTE3Y, MO MOJIN-
IIEHHST KOKCIBHOCTI JKMPHOTO BYTULISI MPU HOTO HPHUPOJHOMY OKHCIIEHHI
BiIOYBa€THCS BHACHIIOK 30UTBIICHHS B'I3KOCTI MO0 TUTACTHYHOI MacH. Bera-
HOBJICHO, 1[0 B XOJi OKUCIICHHS BiI0OYBA€THCS 3HM)KCHHS BEUYUHH JIHCHOI
HIUTBHOCTI BYTiJLIst, aToMHOro BigHomeHHss H/C 1 yncia ByriieBoAHEBUX Kill
Ha 1 aTom ByTIIEIItO.

Po3BuHEHE MONOXKEHHS, MO0 HACHYCHHS XUPHOTO BYrULIS KHCHEM B
MIpOIIeCi Or0 OKUCIICHHS MPU3BOIMTE JIO IiIBHUIICHHS B'SI3KOCTI IIACTUYHOT
MAacH 3 OIHOYACHUM 30UIBIIEHHSM 00CSTY Ta3iB, [0 YTBOPIOIOTHCS, IO BEJe
JIO 3pOCTaHHS BEJIMIMHU THCKY PO3IIOPY.

ExcniepuMeHTaIbHO JOBEJICHO, M0 OKHUCIICHHS JKUPHOTO BYTULIS MPH
temneparypi 60 °C B aGopaTOpHMX YMOBaX MPH3BOIWTH O 3POCTAHHS
BEJIMYUHA HOT'0 THCKY po3mnopy: npotsrom ~ 28,3 ni6 3 5,2 no 30,0 xI1a. B
pe3ynbTati Bi0yBaeThCs AEsSKE MOIMIIEHHS SIKOCTI KOKCY.
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MMPOAYKTHU NEPEPOBKU BYT'VIUVIA SIK CHPOBUHA
JJIA OTPUMAHHSA BYT'JIEHEBUX HAHOCTPYKTYP

Anamonii Cmapoeoum, Jlina Keyw
Hayionanvha memanypeitina akademia Yxpainu, npocn. I acapina, 4,
[ninponemposcor; lina.keush@yandex.ua

CHHTE3 BYIJICIICBUX HAHOCTPYKTYP 3IIHCHIOETHCS IUITXOM CyOIiMariii
BYIJIEIIO i3 BUKOPHCTAHHSM 30BHIIIHBOTO PKEpelia JKUBJICHHS; Y AYTOBOMY
po3psizi BiOYBAETHCSI BUMAPOBYBAHHS BYIJICIIO 3 YTBOPEHHSM IMapiB, sKi
KOHJICHCYIOTbCSI Ha KaTo[i 3 YTBOPEHHSIM HaHOCTPYKTyp. OmHMM i3 Haii-
TOJIOBHIMIMX (paKTOpiB, IO BIUIMBAE HAa YTBOPEHHS BYIVIELEBHX HAHOCTPYK-
TYp € BUJI BYIJIELIEBOI'O IIPEKYPCOpa, 10 BUKOPUCTOBYETHCS Y CKIIAIi aHOJA.
Haii6inpi BUBYEHMMH Ta BHKOPHCTOBYBAaHHUMHM IIpEKypcopaMu € rpadit,
caka, BYTIJUIS Ta apOMaTHYHI BYIrJIeBOHI (KCHJIOMN, MipeH).

Hamu Gyno 3anmporoHOBaHO BHKOPHCTOBYBATH Y CKJIAZl aHOZA IIPO-
JIYKTH TIEPEPOOKH BYTUILISI, — IIEKOBUH KOKC, KaM'SSHOBYTIJIbHY CMOJY 1 KaM'si-
HOBYTUIbHHI cepenHboTeMIieparypHuii nek. Ha puc. 1 300paxeHi Byrieuesi
HAHOCTPYKTYPH Yy «IIaByTHHHI», 110 OyJI0 OTPUMAHO 3a JIOIOMOT'OI0 CKaHYIO-
4oro eJxeKTpoHHoro Mikpockomny (CEM).

-

SEI 20kvV x10000 lpm

Puc.1. Byrienese «1aByTHHHS»

32



IHNEPCIIEKTUBA BUKOPUCTAHHSA TA HIVIAXHU
BUJIYYEHHSA NOJIIUKJ/ITYHUX BYI'JIEBO/HIB
3 BAXKKHX ®PAKIIIA KAM' SHOBYT'LILHOI CMOJIA

Ipuna @ponosa, Temana lllendpix, Anamonii Ilonos
Inemumym @izuko-opeaniunoi ximii i eyeneximii im. JI.M. Jlumeunenka
HAH Vkpainu, Xapriecvke woce 50, 02164, Kuis; office.ipocc@nas.gov.ua

3nayHa yacTuHa kaM sHOBYTiIbHOI cMonn (KBC) He nepepobisieThes,
Ha OKPEMHUX 3aBOJIaX BMIIy4aeThCs JIMIIE OCTaHHS ii (paxuist 3apamu oxep-
JKAHHSA CeNIEKTPOMHOr0 NeKy. OCHOBHA KIJBKICTh MOMIIMKIIYHAX apoOMaTHY-
uux ByrneBonaHiB ([TAB) 3amumiaetscs y HenepepoOiieHiil cModi, 1o 00y-
MOBITIOE 3aJIa4yy YTUTi3allii OCTaHHBOI. B TOM e yac Taki BYIJICBOJIHI 5K 1H-
JItoi, kap6a3od, GuIyopeH, aHTparieH, (PeHaHTPEH, 10 MAIOTh IIUPOKUI CIIEKp
KOPHCHUX BJIACTUBOCTEH JUI 3aCTOCYBAaHHS Yy CyYacHUX TEXHOJOTISX, Bif-
CyTHI HAa BITYM3HSHOMY pUHKY. BUIpaBUTH IIell CTaH MOXHA IIDISIXOM
BIIPOBAJKCHHS HETPANUINHHUX JUII KOKCOXiMii METOIIB, TaKHX SK METOJ
TpaHc]a3HOro KaTaji3y, KM 03BOJISIE OTPUMYBATH YHUCTI 1HIMBITyaJIbHI
pedoBUHH. B 0CHOBI MeToy BUITydeHHS KapOa3oiry 4M iHI0Iy 3 KOKCOXiMiY-
HOi CyMIIIT JIGKHUTH PEaKIlis B3a€MOJil Ha3BaHUX CYOCTpaTiB 3 TiIPOKCHIOM
KaJiro B CHCTEMI piinHa — TBep/a (a3a y NPUCYTHOCTI KpayH-€TepiB:

(C]_zHgNH) p+ KOH 1B. = (C]_zHgNK) 8. + H,O

VY nopiBHSHHI 3 KpayH-eTepaMH YeTBEpTHHHI COJli aMoHiaKy i docdo-
Hil0 HaHGiTBII MOMMpEHi AK KaTajli3aTopu TpaHC(a3HOTrO MepeHocy. IM
NIpUTaMaHHa 3JaTHICTh JI0 EPEeHOCY Pi3HOMaHITHUX aHIOHIB 3 BOAHOI (azu B
opraHiuHy. Hemonikom € HM3bKa XiMiuHa 1 TEpMiYHa CTaOUIBHICTH OCOOIUBO
y npucyTHocTi Jiyry. Came ToMy 3acIyroBye Ha yBary 3aCTOCYBaHHS OHIEBUX
conel y cucteMi pinuHa-TBepAa (aza mpu HasiBHOCTI nyry. OTpumaHo aaHi
HI0/I0 TIOPIBHSHHS KaTai3aTopiB (BUXOMH MPOYKTIB, MOMYNEPIOaH PeaKIlii,
3aJIOKHICTh BiJl OyJZOBH MOJEKYNH), SKi MOXYTh OyTH 3aCTOCOBaHi MpH
BHOOpi yMOB peaxiii, siki MOkHa Oyae HPOBOAWTH 3 METOI BHIIYYEHHS
OKpEMHUX MOJIIIUKIIYHUX BYIJIEBOIHIB BUCOKOI UUCTOTH.
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THE INFLUENCE OF COAL TAR PITCH ADDITIVES
ON CARBONIZATION OF CAKING COAL

Valentina Zubkova', Andrzg) Strojwas', Edyta Karys',
Aleksandra Madej*, Boguslawa Jesionek?
1Jan Kochanowski University in Kidlce, The Faculty of Mathematics and Natural
Sciences, Snietokrzyska Str. 15G, 25-406, Kielce, Poland; zubkova@uijk.edu.pl
2SGL CARBON POLSKA SA., Piastowsla Sr. 29, 47-400, Raciborz,
Polska; Bogus awa.Jesi onek@sglgroup.com

The research was conducted on a lower-rank caking coal classified
according to itstype as 34.2. Coal tar pitch (CTP) at different temperatures of
softening (86, 92, and 103 °C) was used as additives. The coal and its blend
with CTP were carbonized in a laboratory oven with one-side vertica
heating. The charge was x-rayed to register all changes occurring during
carbonization on X-ray pictures [1]. Based on the measurements of position
of the markers in the charge, the changes in volume of the charge at different
heating temperatures were cal cul ated according to the techniques described in
the work [2]. Due to various changes in volume of the heated coal charge and
its blend with CTP, the material from different zones of the plastic layer (the
zone of maximum swollen grains and the gas saturated zone) was in-
vestigated by a Quantum 3D scanning microscope.

At the same time, the mass loss of coal and its blends with pitch was
determined by a Q50 thermobalance. The obtained products of pyrolysis were
trangmitted by a TG/FT-IR interface to a Nicolet is10 spectrometer. This
allowed to analyze the composition of pyrolysis products being formed with
the use of FT-IR method.

Taking into consideration that the pyrolysis products underwent
condensation on the surface of coa grains and stuck to each other, the
condensed material (CM) was washed out from the surface of grains. After
the sol vents were distilled in vacuum up to a stable weight, the obtained CM
was investigated in a Nicolet is10 spectrometer with the use of the ATR
technique. Moreover, CM analyzed by a Jasco UV-VIS V-630 PC
spectrophotometer.

References:
[1] ZubkovaV.: J. Anal. Appl. Pyr., 2011, 92, 50.
[2] ZubkovaV.: Fuel, 2004, 83, 1205.



KPUTUYHI TEMIIEPATYPU TA MEXAHOXIMIYHI
INEPETBOPEHHS CTAJIEBUX ITOBEPXOHb
1 BIIJIMBOM MACTHUJI

Onez Miwyk, FOpii Iwgyx, Bonooumup Mupymenxo,
Anamonii Ilagnoscovkuii
Yrpaiucoruii nayk.-oocn. incmumym Hagpmonepepobroi npomuciosocmi <MACMA»,
npocn. Iannadina 46, Kuis-142, Vrpaina; mishchuk@masma.ua

B mpomy porri Bukonyetsess 100 pokiB Bij JHS HApOKEHHS BUIAT-
HOTO PaJsIHCBKOro BYeHoro npodgecopa P.M. MarBeeBCbKOro, BCECBITHBO
BiJIOMOT0 CBOIMH ITpalsiIMH B rairy3i Tpubosorii. Cepes; po3po0JeHnX HUM Ta
CHiBpOOITHMKaMU Horo yabopaTopii METOJIB ONHMM 3 HaWBIJOMIIINX €
METOJI BU3HAUEHHSI TEMIIEPaTypHOi CTIHKOCTI T'PaHMYHHMX IIapiB MacTHIIb-
HOro marepiairy. Meroz BilirpaB CyTTEBY pOjb Y PO3BUTKY HayKU PO TEPTS
Ta 3HOUIYBaHHSA MeTanmiB [1]. 3riJHO 3 METONOM TpaHUYHHU PEKHM TEPTsI
MeETaJeBUX MOBEPXOHb peasli3yeTbcsi 3a YMOBH HAJA3BHYAHHO HHU3BKOI
IIBUJIKOCTI KOB3aHHS, MO0 3amo0irté (ppuKmidHOMY po3irpiBanHio. Hato-
MICTh, TEMIlEpaTypy KaMepu 3 MacTHWJIBHAM MaTepiajoM Ta Mapor TepTs
MOBLIBHO 301b1IyI0Th Y AianazoHi 20-400 °C Ta BUMIPIOIOTH TEMIIEPATypHY
3aJIeKHICTh KoedinienTa Tepts (puc.).

o11f

Bi .
oal — §E- 1AMyCK CTamml E——
| E3 1 ‘
= 0,09 E‘g
£ 0,08 E-%
B 009t !
Puc. TemnepaTtypHa B oosl
3aJIEKHICTL Koedilienta 27
- 0,041
TEPTsI CTAJEBOI apH E 003k i
JUTSL JTITIHOBUX MaCTHII 002t
pisnoro tumy 1-3 1 . . ‘ ‘ . .
o 50 100 150 200 250 300 350

TeMmmepaTypa 30HH TepTa, C

B poboTi ¢i3uko-XiMivHI aceKTH BKa3aHOI METOIONIOri] BUBYEHI 3 OTJISIy Ha
JIOCSITHEHHS Cy4acHOT0 HaHOMAaTepiaJlo3HaBCTBA TSI MACTHII Pi3HOTO TUITY. BusiBieHo
TIeBHI KOPEJAIi 3aJIe)KHOCTEH 3 TeMIlepaTypHO aKTHBOBAHMMH IIPOLIECAMH BiIIyCKY
crauni (puc., nepiomu I, II, TIT).

[1] Matveevsky R.M., Buyanovsky I|.A., Karaulow A.K., Mischuk 0.A., Nosov-
sky O.1.: Wear, 1990, 136, 135.
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CTBOPEHHA MIIIHUX BYTJIEHEBUX MATEPIAJIIB
3 BYT'ULJIS TA BIJIITAIKIB KOKCOXIMIT

Temana llIeHOpiKl'Z, Mukona lIu6a3, HOnia T amapkiuaz,
Bonooumup Hlegkonnnc?
1-Tuemumym ximii nosepxui im. O.0.Yyiika HAH Yxpainu,
2 — Incmumym ¢hizuxo-opeaniynoi ximii i gyeneximii im. JIL.M. Jlumeunenxa
HAH Ykpainu, eyn. Xapriecoke uioce,50, m. Kuis , E-mail:t_shen@rambler.ru,
3 — Incmumym copbyii' i npobnem endoexonoeii HAH Yxpainu

ExcniepumenTanbHo oriHeno Biamaaku (kucima cmonka (KC), ¢dycu
(D), xybosmii 3ammmok (K3) ta mpomyktu KX3 (momimepu (IT), cmona
(CKX3) sik KOMIIOHEHTH CHPOBUHH JUTS OJICP)KAHHS MIIHOTO MONEepEIHHKA
copbenTiB i3 cyminn ix 3 Byriuam JI. Jomimku (155 %) Biaxomis KX3
3HW)KYIOTh BHXiJl TBEPJOrO 3aJMIIKY IIPH TEPMOIIi3i CyMillleH, o Biapi3Hs-
€ThCs BiJ iX BIUIMBY Ha Buxix cokapboHizaty (CKjy) 3 ixnix cymimreit 3 Oypum
ByriutsaM, e Buxig CK Bullle MOPiBHSHO 3 BUXIJIHMM BYriJuisaMm (MOKa3aHO
Hamu pawime). 3Hmkennit Buxin CKj 3 cymimlreil KOMIIGHCYETECS 3pOCTaH-
HSM MIIHOCTI Ha cTHpaHHs (pHC.), IO CBiqUUTH Npo nepcnekTuBHicTs CKy
SIK TIONIEPETHUKIB MIITHUX 1 €PEKTHBHUX BYIJIEIEBUX COPOEHTIB.

Hocmimamu HHII «X®TI» moka3aHo o, MIIHICTh Ha CTHpPAHHS
copOeHnTiB s cucteM BeHTWsii AEC moBunHa OyTH > 75 %.
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Puc. MirHicTs Ha cTHpaHHSA KapOOHI3aTiB 3 Pi3HOI CHPOBHHH

Meronom maposoi akrupaii (800 °C, msuzaxicts marpisy 30 °C/xs,
BurpumMka 30+120 xB) 3 CKj oxepkaHO HU3KY COPOCHTIB, MUTOMA TTOBEPXHS
(S geT) AKUX MOXe gocsaratu npu HeBenmukoMy (10 20 %) obrapi Bix 300 mo
500 m?/r. BCTaHOBMEHO, M0 HA PO3BUTOK MOPYBATOCTI GiNBII 3HAYHOIO Mi-
POIO BIUIMBA€E Yac aKTUBAIlii, @ HE THUI KOKCOXiIMIYHOI JOMIIIKA. MexaHiuHa
MIIHICTh Ha CTHPaHHS OJIEp)KaHUX AKTHMBOBAHMX 3pa3KiB MpHU IbOMY 30e-
piraerbcs Ha piBHi > 80 %.
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EFFECT OF ACTIVATION PARAMETERS
ON METHANE STORAGE ON ACTIVATED CARBON

Hanna Faftynowicz, Jan Kaczmarczyk, Marek Kufagynski
Division of Chemistry and Technology of Fuels, Faculty of Chemistry, Wroclaw
University of Technology, ul. Gdariska 7/9, 50-344 Wt oclaw, Poland,
hanna.faltynowicz@pwr .edu.pl

Natural gas, which comprises mainly methane is currently utilized in
CNG (Compressed Natural Gas) vehicles where it is stored in tanks under
pressure of 200-250 bar. Drawbacks of this technology are cost consuming
and complicated compressing of natural gas and shape restricted cylindrical
storage tanks. The most promising aternative technology is ANG (Adsorbed
Natural Gas) in which similar volume of gas is stored under pressure of 35-
65 bar in the tanks filled with adsorbent, e.g. activated carbon (AC).

The purpose of the investigation was to compare activated carbons
obtained by KOH activation under different condition (KOH to char ratio in
the range 1:1-1:4 and temperature in the range 600-900°C) and from various
precursorsand assess their suitability for methane storage in fue tanks.
Numerous biomass precursors have been utilized, i.e. coconut shell, jatropha
shell and cake, giant knotweed pellet and sunflower shell pellet. For
comparison coal and humic acid al so have been used.

Obtained activated carbons are predominantly microporous, with up to
94% contribution of micropores to the total pore volume (V;).The highest
values of porous texture parameters (V, = 1.799 cm®g, Sger = 3712 m?/g)
were achieved for activated carbon made from jatropha cake with KOH to
char ratio of 4:1. The only parameter which has positive correlation with the
methane adsorption on AC is Sger to V, ratio. It was found that the higher V,
and Sger the lower methane uptake. The highest methane adsorption (2.38 g
CH4/kg AC)exhibits AC made from jatropha shell. Reversibility of methane
adsorption increases with KOH to char ratio and generaly with temperature
in the case of all precursors, reaching the highest value of 94%.

Acknowledgments: This work was financed in part byBIOSTRATEG Il
(Project “Komputyl”) anda statutory activitysubsidy from the Polish Ministry of
Science and Higher Education forthe Faculty of Chemistry of Wroclaw University of
Technology.
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PO3POBKA CTAHIAPTHOI'O 3PA3KA
3 ®IKCOBAHOIO TEMITEPATYPOIO 3AMMAHHS

Hamans /lecna
Jlepoicasne nionpuemcmso <Yxpaincokuil 0eparcaghuli HayKo8o-00CIiOHUL
syeneximiunuil incmumym (YXIH)», éyn. Becuina 7, 61023, Xaprie,Yrpaina

B nanuii yac i BU3HAYCHHS MOKA3HUKIB OKUCHEHHs (At) i cryneHs
okucHeHHsI (Op) BYTiJUIT BUKOPHCTOBYETHCS METOJIMKA, 3aCHOBaHA HA BHKO-
HAaHHI BUMIPIOBaHb TEMIIEPATyp 3aiMaHHs BimHOBICHOTO (i.;), OKHCHEHOrO
(t,0) 1 mocmimxysanoro (t,) Byrimist.

JI71st KOHTPOIE0 POOOTH YCTAHOBKU i TOYHOCTI BUKOHAHHS METOIMKH
HEOOXiTHUH CTaHNApTHHUH 3pa3oK MiJNPHEMCTBA 3 (PIKCOBAHOIO TeMIepa-
TYpOIO 3aiiMaHHs.

BcranoBieHo, 1110 BHACTIIOK OKHUCIEHHS BYIUUIS Pi3HUX Mapok Ipo-
TATOM iX 30epiraHHs BOHM HE MOXYTh BHKOPHCTOBYBATHCSI B SKOCTI
CTaHAapPTHOTO 3pa3ka 3 iKCOBaHMM 3HAUYEHHSIM TEMIIepaTypy 3aiiMaHHS.

BuBueHHs (hakTOpiB, IO BIUTUBAIOTh HA PE3YJBTATH, MOKA3aJ0, IO
CTYMiHb TOAPIOHEHHsI BYTi/UIS, BEJIMYMHA HABAXXKW 1 BiHOCHA KiJIBKICTh
OKHCIIIOBa4ya B MIMPOKHX MEXax He BIUIMBAIOTh HA TEMIEpaTypy 3aiiMaHHs.
3HaYHUI{ BIIMB HA TEMIlEpaTypy 3aliMaHHs Ma€ 00'eM MPOOIPKH 1110 BUKOPHUC-
TOBYeThCS. [1OSICHEHHAM IIBOMY CIYXHTh TOH (hakT, IO peakmiiHOI razo-
noAiOHOI cyMimn HEOOXiJHO CIOYaTKy 3alOBHHUTH OOCST MpOOIpKH, JHIIeE,
TTiCIIsl YOro BOHA HANPABIIAETHCS B NPUMMANBHUNA CTakaH, Jie 1O ra3oBHi-
JIEHHSI Bi3yaJIbHO (DIKCYIOTh TEMIIEpaTypy 3aliMaHHSI.

Takum uuHOM, IS YHi(IKaIil METOLy 1 OTpUMaHHS JOCTOBIpHHX pe-
3yJAbTATIB TEMIEpaTypH 3aliMaHHs, a TAKOXX IPOBEIEHHS MikI1a00opaTOpHUX
TIOPiBHSIHb PEKOMEHJOBAHO BUKOPUCTOBYBATH €IMHHM ISl BCiX JabopaTopii
THIT IPOOIPOK.

3anpornoHoBaHO B SIKOCTI CTAHIAPTHOTO 3pa3ka BHKOPHCTOBYBATH
HAIIBKOKC, [0 XapaKTePU3YEThCS CTAOUTHHICTIO BIACTUBOCTEH 1 3HAUCHHAM
TEMIIepaTypy 3aliMaHHsl, BKJIAJa€Thcsl B Jiana3oH (pakTHYHUX 3HAYEHb TEM-
neparyp 3aiiMaHHS KaM'sTHOTO BYT1JLIS.
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BU3HAYEHHS ITIAPAMETPIB JUCITEPCHOI ®A3H
B HA®TOBUX CUCTEMAX

Bimanina Mapmunenxo, Onena Tepmuwina, Bikmop Kupuuenko
JIBH3 «YxpalHChKHif Iep>kaBHUH XiMIKO-TEXHOJIOTIYHUH yHIBEPCUTET,
np. Lazapina 8, [{ninponemposcok, Yipaina; ugktu@dicht.dp.ua

IMpn xommayHayBaHHI HaTOBHX CyMIllled aKTyaJbHUMH CTalOTh
MIUTAHHS PETYJIIOBaHHS arperatuBHOI criiikocti. [Ipu 3minryBaHHi HadTOBHX
mucniepcaux cucrem (HAC), GopMyroTbesl CTPYKTYpHI OIMHHIN, SKi MpH
MIEBHUX YMOBAaX BUKJIMKAIOTh iX PO3IIApyBaHHS 3 YTBOPEHHSIM OCa/liB.

MexaHi3M B3aeMOAii JAWCIIEPCIHHOIO CepepoBHINA Ta IUCHEPCHOL
(ha3u 3 METOIO PETYJTIOBAHHS CTIHKOCTI B HA()TOBUX KOMITO3HUITISAX JOCITIIKY-
BaJM Ha OCHOBI 3aximHo-YKpaiHChKOi HaTH 3a IapaMeTpamM JUCIIEpCHOI
dasu (Tabmums).

Tabnuys
PesynbraTi nocaigpxeHHs: napameTpis qucnepcHoi gasn

CniBBiiHOIIEHHSI 00’ €My TOJIYOILy 10 Ha(TH

IMapamerpu qucniepcHoi daszu 0 025 07 > 2
Onruuna rycruna,10°
—530 um 935 833 733 6,2 0,56
—680 umM 3365 | 16,3 19 2,3 0,017
E{;EOMa reOMETPUYHA TTOBEPXHS YaCTOK, 002 | 3421 | 4624 | 5843 | 4761
CepenHiii noBepxHeBui giametp yactok, oM | 2939 | 156,6 | 1159 91,7 1125
UncenpHa KOHIEHTPALLisl YaCTOK 10'12, oM 1,27 3,85 591 11,81 6,53

BusnaueHHs1 mapaMeTpiB aucriepcHOl (a3 MPOBOAWIN BUMIpPIOBaH-
HSIM ONTHUYHOI T'yCTHMHU Ha(TOBMX PO3YMHIB 3 TOIYOJIOM IPU JOBKHHI XBUII
ciTia 530 Ta 680 HM. BumiproBanHs mpoBoanIIocs Ha (OTOEIEKTPOKOIOPH-
Mmerpi KOK 3.

3HIDKEHHS CepeHbOr0 MOBEPXHEBOrO AiaMETPy 4acTOK OOYMOBIIEHO
MIrpali€ro MOJNEKYIl CIONYK, Kl BXOAATH A0 CKJIaJy COJIBBATHUX OOOIOHOK
crpykrypanx ogunnips HJC, B aucnepciline cepenoBuiie. Y TBOPEHHS Milel
TIPY MOJAJIBIIOMY TMiJIBUIEHHI KUIBKOCTI apOMaTHYHHX BYTJIEBOJHIB ITif-
TBEP/PKYETHCSI 3DOCTAHHSM ITOBEPXHEBOro Jiiamerpy 4yactok ao 112,5 Hwm.
OHOYACHO 3MEHIIYEThCA X YHCETbHA KOHIEHTparis 10 6,53-10™ cm™>. V-
BOPEHHS JUCIIEPCHOI (ha3u 3 MEHIIUM pajiilycoOM CBIIYHUTH IPO MiIBUIEHHS
cTabinpHOCTI HA(TOBOI AUCIIEPCHOI CHCTEMH.
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3MIHA MTAPAMETPIB MACTHJIBHOI'O
CEPEJIOBHUIIA B TPUBOJIOI'TYHUX BY3JIAX
A J1I€EF0 MATHITHOT'O ITOJIA

Muxaiino Ceupu()l, Teop T, QoQimoez, Kamepuna Ti KaAuenKko®
Ykagpedpa mexnonoziii euzomosnenns i 8idnoenenns asiayitinoi mexuixu, *kagedpa
eKono2li, Ska(])eapa Ximii i Ximiunoi mexnonoeii Hayionanvuuii agiayivinui
yHieepcumem, np. Kocmonasma Komaposa, Kuie;troffi@ukr.net

[TixBumIeHHsT Mpane3faTHOCTI BY3JIB TEPTS CTAHOBHTH KOMIUIEKCHY
npo0OJIeMy, sika BUPIITYEThCS HA BCIX CTAMIAX Bl KOHCTPYIOBAHHS, BUPOOHUIITBA
JIO eKCIUTyaTallii BUpoOiB. YMOBOKO peatizallii Ha [iifHOCTi i JIJOBTOBIYHOCTI BY3Jia
TepTs € IiJIBUIIEHHS eKCIUTyaTaliifHUX BIACTHBOCTEH MACTHIIGHUX CEpPEIOBHII
(MC), 110 MOXITHBO 3MiHOKO HOTO BHYTPILIIHBOI OYIOBH, 32 PaXyHOK 30BHIIII-
HbOT JIii eHepriero MarditHoro moss (MIT).

Meroto ni€i pobotu Oyno BH3HAYEHHS 3MiHM MapaMeTpiB MarHiTHOI
cnpuitasTauBocTi MC min miero MIT ta Bu3HadeHHs mapamerpiB aii MIT Ha
3MiHY MacTHJIbHUX BJIACTUBOCTEH iHAycTpianbHOi oauBy [20A.

BrumB MarsiTHOro moss Ha TPUOOJOTIYHI BIACTUBOCTI MarHETHKIB B
cepenoBuii onuBu [20A BUBYaIH 32 MOZAEIBHOIO CXEMOIO 3 BUKOPUCTaHHSIM
HEHTPaILHOIO MPO30POro KOHTPTLIA — ckia. CKIo — MaTepias JiaMarHiTHO-
ro KJacy, akTHBHO MiHIMI3ye BIUIMB Jii KOHTpPTUJIa B MarHiTHomy moii. Lle
Jla€ MOXJIMBICTh BIJICIKTH BIUTUB JIPYroro €JIEMEHTY Hapu TepTs, a TaKoX
MIPOBECTH MOHITOPHHI YTBOPEHHS TPHOOIUTIBOK Ha IOBEPXHI TepTs CTa-
JIEBOT'O 3pa3Ka.

Hanparropannst moBepxHi 3paska craii 45 B cepenoBurii onusu [20A
o JIC59-1 B MII xapaxrepu3yeThcsi 301IbIIEHHSIM Bary CTajeBOro 3pa3ka Ha
pexumi N i MOHM)KEHHSM KiBKOCTI KHCHIO Ha TIOBEPXHI Maibke B 4 pasu (10
0,6 %). Lle nosicHIOEThCS BILITMBOM HampsiMy JiiHid MIT Ha cKIagoBY NaTyHb,
sika B MII pyxaeTbcst i3 30HU TE€pTS y BUIIISA/1 OKCHIIB NIPH IIbOMY, 3aXOILIIO-
I0YH KUCEHb Ta OTOJIOI0YH YHCTHH MaTepial.

[Mapamerpu Tonorpadii moBepxHi TepTs craini 45 no natyHi B cepeno-
Buri onmuBu [20A 3anexHo Bin Hampsimy MIT no3Bonminm 3poOUTH BUCHOBOK,
IIOJI0 YTBOPEHHS TOHKWX IIOBEPXHEBUX CTPYKTYP, SIKI MICTSTh HH3BKY
KiJIbKicTh KucHIO (10 0,6 %) Ta mMpU3BOAATH 0 YTBOPEHHS TPHOOIOTIYHUX
TUTIBOK.
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COKE FORMATION FROM COAL BLENDED WITH
SPENT ION EXCHANGE RESINS

Halina Machowska
Cracow Universty of Technology, 31 -155,
ul. Warszawska 24, Krakow, Poland

The results of the research work about the consequences of the
addition of spent ion exchange resins to coal charge on the properties of the
obtained coke are discussed. The objective of the study presented was to
reveal that spent ion exchange resins, used before for water upgrading in
power plants, can be added to coal charge in amounts resulting in no negative
consequences on the carbonization process. Charges containing coal only and
coal blended with 1, 3 and 5 % of spent exchange resins were carbonized in a
laboratory plant. In all cases the carbonization process proceeded without
difficulties yielding seared coke. Theinvestigation results exhibited that:

— the addition of 1 % of spent resins to the coal charge did not
deteriorate the physical and chemical properties of the obtained
coke as well as its reactivity and dructural strength, determined
according to the Syskov method.

— the addition of 3 and 5 % of spent resins resulted in remarkable
changes of coke quality.

The laboratory experiments proved that spent ion exchange resins can
be put into good use as blending components for coal charges, justifying thus
the need for further investigations on a commercial scale. An advantage of
the spent resins is their granulation of: 0.2-1.2 mm, which enables their
effective homogenization in coal blend. For this reason the spent resins need
not be ground. If the results of commercial tests show that the addition of the
spent resins to coal charge is possible, the coking plant will contribute to the
protection of the environment.
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MOPIBHSIHHS TPOAYKTIB ETAHOJIBHOI TA
BYTAHOJIbHOI MEPEECTEPU®IKAILII PITAKOBOI
OJIIIi SIK BIOKOMIIOHEHTIB JU3EJIBHOI'O ITAJINBA
3A IX ®IBUKO-XIMIYHUMU TA
XIMMOTOJIOTTYHUMMU BJACTUBOCTSIMUA

Cmenan 3yoenko, Muxaiino Oxpimenko, Anacena fkoeenxo,
Bonooumup Iunsaecvkuii, Cepzin Konosanos, JIoooe Iampunak

Inemumym 6ioopeaniunoi ximii ma nagpmoximii HAH Yrpainu, eyn. Mypmarncoka 1,
Kuis; okhrimenko_m@ukr.net

AJNbTepHATHBHI TNanyBa Uil JU3EJIbHUX JBUTYHIB Ha OCHOBI Oio-
KOMIIOHCHTIB 3/IaTHI 3HAYHOIO MIpOI0 3aMIHUTU TpaJuiliiHe HadTOBE IU3-
MMAJIMBO, 0 3HU3WIO O €KOJOriYHEe HAaBaHTAKEHHsS Ha JOBKULIA Ta IIiJBU-
IIMJIO piBEHb eHeproOe3neKkn KpaiH-iMHnopTepiB HadTH Ta HaQTONPOIYKTIB.
CporoziHi Taki majuBa BUPOOJSIOTH SIK NPAaBHIO epeecTeprdikaiiero omin
Ta KHUPIB METAHOJIOM. 3aMiHA OCTAHHLOTO Ha O1OCIUPTH, IEPEAYCIM €TAHOM 1
OyraHon-1, 3abe3neunsia 6 MOBHY 0iOBiTHO-BIIOBAEHICTh CHUPOBHHHOI 0a3u
BHPOOHUIITBA OIOKOMIIOHCHTIB Jum3manuBa. Hapasi Ha 1w mpoOiemi 30-
CepEe/KEHO yBary BEJIMKOI KITBKOCTI JTOCIi THUKIB.

Po3pobnena HaMu TEXHOJIOTIS TO3BOJISIE O/IEPXKYBATH €CTEpH 3 pima-
koBoi oii Ta erunoBoro (EEP) i u-6yrunoeoro (BEP) criupTtiB 3 BUCOKHMH
BUXogaMH. [IpOfyKTH CHHTE3y JIErKo IIiAJaroThCsl BaKyyMHIH BiJIrOHII
CIHUPTY Ta MONANBIIH BaKyyMHIA qUCTWIANIi. Di3uko-XiMIUHI Ta XiMMOTO-
soriyni BractuBocti ounnienux EEP i BEP (tabn. 1), a came temmepatypa
BaKYyMHOI AUCTHIALIT (yer, °C), BMicT ectepiB (Wee, %), rycruna (p2,
r/em®), kimematmuna B ssricts (0%, Mm%/c), mokasauk 3amommenns (NpY),
niamerp 3HonryBaHHS (O, MM), KpUTHYHE HaBaHTa)KeHH: 110 3a1upy (P, H),
neranose yucno (I[H), temmeparypa samepsanss (t°, °C), 103BONSIOTH
CTBEpXKYBATH MPO MEPCIEKTUBHICTh BUKOPUCTAHHS OJCPIKAHUX MPOAYKTIB
sIK O10KOMIIOHEHTIB JTU3EIILHOTO TTAJTUBA.

Tabnuysa 1
MopiBusabna xapakrepuctuka EEP Ta BEP

3})3.301( tO}lVlCT WECT on 1)40 nD20 d3H PKp Hq to's
EEP 167-177 | 99,4 | 0,8738 | 4,30 | 1,4548 | 0,40 | 450 | 65 -19
BEP 177-200 | 99,9 | 0,8720 | 5,49 | 1,4558 | 0,35 | 350 | 62 -27
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Constant increase of aircraft fleet and decrease of crude oil deposits
promote escalation of the world energy crisis. Thus, the task for search and
implementation of alternative jet fuels becomes especially vital. There is a
successful experience in use of aviation biokerosene that is a mixture of
conventiona jet fuel and biocomponents produced from plants oil up to 50
%. The purpose of this study was to invedigate the influence of rape ail
bi ocomponents on physical-chemical properties of jet fuels.

The firs gep of the work was devoted to invettigation of physical-
chemical properties of conventiona jet fud and three kinds of rape ail
biocomponents. Biocomponents were specially modified for application as a
component of jet fuds This process allows improvement of phys cal-chemical
properties of biocomponents. The next step was to sudy influence of
bi ocomponents on physi cal-chemical properties of jet fues.

Densty and fractional composition directly influence on fud volatility —
processes of evaporation, fud-air mixture formation, completeness of
combustion, absence of smokein combustion chamber. Density plays an role for
estimation fud energy properties, mainly heat value.

Viscodty causes impact on fud pumpability in fudling system:
determines injection and spraying of fud in combustion chamber. It influences on
fud filters and nozzles efficiency at |ow temperatures, mainly droplets diameter.
Viscogty stipulates anti-wear properties of jet fues.

Freezing point allows estimating low-temperature properties of je fuds,
mainly fluidity at low temperatures during high-altitude flights of sub-sonic
arcrafts.

It may be concluded that modification of conventional jet fuel by rape
oil-derived components is possible. At the same time thereisaneed in more
detailed influence of biocomponents on fuel properties for optimization of jet
engines operation using new kind of fudl.
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THE PECULIARITIES OF KEROSENE
AND ITSEMULSIONS PENETRATION
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The process of kerosene and kerosene-in-water emulsions penetration
in porous medium driven by the capillary suction-pressure is the issue
currently discussed in this paper. The investigations embraced the study of
the changes of imbibed liquids mass and height vs time, sorptive material
saturation versus height, and the influence of the emulsions composition on
the mentioned processes. The penetrating liquids were pure kerosene with a
viscosity of 1.23 mPa:s and its stabilized-emulsions. In these experiments, the
used kerosene was Shellsol D60 with API density of 52.74, and it represented
low-viscous oil products. The dispersed phase in the prepared emulsions
varied from 10vol % to 50 vol %. The concentration of the non-ionic
emulsifier Rokacet O7 was 1 val %, 2 vol % and 5 vol %. The commercial
polypropylene material (¢=0.93) with oleophilic/hydrophobic properties was
used as a porous medium. The process of porous structures imbibition with
kerosene and its emulsions, and the changes of an imbibed mass and height
of liquids penetration were investigated using the classical imbibition test.

The obtained results allowed to define the kinetics of the investigated
liquids penetration in a porous medium, and in case of emulsions, its depen-
dence on the inner phase concentration and the fraction of added emulsifying
agent. In al investigated cases, the decrease of an emulsion concentration
was observed with the increase of the height of its penetration in the sorptive
material. The saturation of a sorbent alternated also, and the tendency of its
reduction with the height of permeants front was observed for both pure
kerosene and its emulsions. Moreover, in case of complex liquids, the
saturation level depended significantly on the dispersed phase concentration.

The investigated issues are of important to describe low-viscous oil
products and their emulsions transport in the porous structures and allow to
predict their behavior during sorption processes.



OBJIIK I MOHITOPHUHI' BUKH/IIB
BYTJIEBOJHEBOI ITAPY BEH3WHIB HA A3C
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CydacHi Macmrabu pPO3BHTKY TpaHCIOpTHOro cektopy ta A3C, i
OB’ si3aHE 3 [MM 3pPOCTaHHsS 3a0pyJHEHHS HaBKOJHMIIHBOTO CEpEIOBHINA,
CTaBJIATH Iifl 3arpo3y E€KOJIOTIYHY PIBHOBAry Ta 3/0OpOB’s JIIOAWHH. Y Hall
Yyac 3MEHIIEHHs 3a0py/IHEeHHSI aTMOC(EPHOro MOBITPSl TOKCUYHUMH PEYOBH-
HaMH, 110 BUAUIAIOTHCS aBTOMOOUTBHUMH TPAHCIOPTOM Ta Iifl 9ac eKCIlTya-
tanii A3C, € oHi€I0 3 HAWBAXKIIMBIIINX €KOJIOTIYHUX ITPOOIEM TPAaHCHOPTHOT
ekoyorii. OJHUM 13 Ji€BUX CHOCOOIB 3MEHINCHHS HeraTUBHOrO BIUTHBY A3C
Ha HaBKOJIMIIIHE CEPEOBUIIE € ITiABUIIEHHS TOYHOCTI O0JIIKY Ta PO3PaxyHKY
(akTHYHUX BTpaT ByrieBoxHeBux maiuB Ha A3C. Amke, MaTepialbHUNA Ta
€KOJIOTYHUH 30MTOK, 110 BUKJIMKAETHCS 3a0pYIHEHHSIM MOBITPsI BYTJIEBOIHE-
BOIO ITapOI0 MOTOPHUX ITAJINB, BAYKKO OI[IHUTH, NPOTE, HABITh 32 HEOBHUMH
JIAaHWMH, BiH JIOCTaTHHO Benukuil. lle BUMarae momyky HOBHX cHoOCOOiB Ta
3ac00iB BUpIIIEHHS! NPOOJIeMH 3a0pyAHEHHS HaBKOJMIIHBOI'O CEpPEIOBHINA
MOTOPHUMH NaJMBaMH. I, 30kpemMa, uepe3 IiJBHIICHHS BUMOT JIO €KOJOTid-
HUX XapaKTepHCTHK aBTOMOOUIPHHMX IaJMB Ta 00 €KTIB iX peamizamii i
YKOPCTKOTO KOHTPOJIO iX Ta 00’ €KTIB IX peanizamii BiJIOBITHOCTI BUMOram
HOPMAaTHBHO-TEXHIYHOI JJOKYMEHTalii. Y pe3ylnbTari aHajl3y JKepea BHKH-
JIB BYIJICBOJHIB JIOBKOJIMIITHHOTO CEPEJOBUIA HAMH BCTaHOBJIEHO, IO
ocHOBHMI HeratuBHHH BB A3C yMHUTH Ha atMocdepHe mosiTps. OTxe,
TIOCTiHHE 3pocTaHHs 00’ €MiB peasi30BaHOro MajuBa Ta MOCTIHHO 3pocTaroya
kinbKicTe A3C, nependavae HEOOXiTHICTh IETAIBHOTO ITiIXOTy 10 BU3HAYEH-
HSl OOCATIB 1 HOMEHKJIATYpW BUKWJIB IIKIUIMBUX PEYOBHH IiJ| 4ac poOOTH
A3C, BmmBy ¢yHkiionyBanHs A3C Ha HaBKONUIIHE cepenoBuine. Edex-
TUBHO OLIHUTH €KOJOriYHMI craH npwierioi 10 A3C Tepuropii MOXKIUBO
TIJIBKHA 32 YyMOB 00’ €KTMBHOI'O KOHTPOJIIO KUIBKICHUX ITOKa3HWKIB BHKHJIIB
BYTJICBOJIHIB MOTOPHHUX MaiUB. T00TO, 00’ EKTUBHOTO BH3HAYCHHS, Ta OOJIKY
PI3HUX BUIB BTPAT MOTOPHUX ITAJIUB, 1[0 CYNPOBOKYIOTH YCi TEXHOJOTIYHI
nponecu Ha A3C.
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XIHTIIPOHHAI METOJI OYAIIEHHS T'A3IB BIJ]
CIPKOBO/JHIO 3 XIMIYHOIO I EJTEKTPOXIMIYHOIO
PETEHEPALIIEIO NOTJIMHAJIBHOI'O PO3YUHY

Bixkmop Aeopcokuii, Auopiu Cnroszap, Apocnae Kanumon
Hayionanvnuii ynieepcumem «/Ivgiecora nonimexuixa», kagpeopa ximii' i mexunonoeii
neopeaniunux pevosun, ni. Ce.FOpa 9, Jlvsis; savad 2000@yahoo.com

VY IpOMHUCIIOBOCTI ISl OYMIIEHHS T'a3iB BiJl CIPKOBOIHIO 3aCTOCOBY-
10Th xiHouHi metosu (Takahax, Stretford romio), ski monsaraTh y XeMocopo-
i1 CIPKOBOJIHIO COJIOBUM TOTJIMHAIGHUM PO3YMHOM, OKHCHEHHI XeMocop0o-
BaHOTO CIPKOBOJHIO JI0 CIpKM OKMCHHKOM XiHOHHOI HNPHPOIH 1 pereHeparii
TIOTJIMHAIBHOTO PO3YMHY KMCHEM HOBITPsAM. [0 HElOMIKIB X METOMIB, SIK 1
IHIIMX MOKPHX OKHCHUX, BITHOCATh HU3bKY ITOIVIMHAIBHY €MHICTh PO3YHHIB
y nopiBHsIHHI 3 eraHonaMinoBumu (MEA, MJIEA), ski TpaauIiiiHO BUKOPHC-
TOBYIOTh, HalpUKJIaJ, y Ta30Biii NPOMHUCIOBOCTI, @ TaKOXX YTBOPEHHS, Mix
yac pereHepariii, bamactaux cronyk (Hamp., N&pS;03).

Ha xadenpi XTHP YHiBepcuTeTy po3po0i1eHO XiHTiIPOHHUI MeTon,
Y SIKOMY OKHCHEHHSI XeMOCOPOOBaHOT0 CIPKOBOJIHIO 3/11HCHIOIOTH CIIEIiaIbHO
MIPUTOTOBJICHUM OKHMCHHMKOM — XIHTI[POHHMM KaTajizaTtopoM. J[ns mporo
TIPOLIECY 3arpoIlOHOBAHO MPOCTE i BUCOKOS(PEKTUBHE OOJIaJHAHHS — T'OpH-
30HTaNbHUI abcopbep 3 koBuIonoAibHuMu faucnepratopamu (TAK/I) ta psn
TEXHOJIOTIH, sKi Jaf0Th 3MOTY IT030aBHTUCH BHIICTICPETIYCHUX HEIOMIKIB 1
YCIINIHO KOHKYPYBAaTH METOJY 3 NIFOUNMH MIPOMHUCIIOBUMH.

Tax, cipkOOYMIIEHHS Ta3iB Ha YCTAaHOBKAaX BENHMKOI HMPOAYKTHBHOCTI
3aMpoMOHOBAHO 3/IMCHIOBATH B OXHY ab0 ABi cramii (i JOCSTHEHHS 3a-
JIMIIKOBOT KOHIEHTPAIIi] CipKOBOIHIO B Ta3ax 7 Mr/M°) KOHIIEHTPOBAHHMH 3a
HaTpito kapGonatom (20...40 r/mv°) i «GamacTHEM» HATpilo TiOCYIb(aTOM
(250...400 r/nm°) HOrMMHANEHIME PO3YMHAME 33 IMiJBUIICHAX TEMIICPAaTyp
(303...313 K), a moriuHajJbHHH PO3YHUH PEreHEpPYBAaTH XIMIUYHO KHCHEM
nioBiTpst B abcopbepax ["TAK/I. Bucoka peHTabenbHICTh TAKHX YCTAaHOBOK Oy-
JIe TOCATATUCh 33 PaXYHOK OJEPKAHHS IIHHUX CIICIiaIbHUX COPTIiB CipKU —
npiObHomUcTiepcHOi (i Yac OKMCHEHHs CipKOBOJIHIO) i moniMepHoi (Imija yac
yTUi3aii BiAXiHUX Tiocyab(haTHUX PO3UHHIB).

Jl7st ounIeHHs CipKOBOJCHEBMICHUX Ta3iB 3 MaJIOCOCTHUX JDKEPET
JIOLJIFHO BUKOPHUCTOBYBATH HerabapuTHI OJIOYHI YCTaHOBKH XiHT1JAPOHHOTO
METOAY 3 ENIEKTPOXIMIYHOI pEereHepaIliero MOrJTUHAIBFHOIO PO3YMHY Ta
ofiep >KaHHAM JAPiOHOANCIIEPCHOT CIPKH 3 BUCOKHUM BHUXOJIOM.
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There are two main routes of double-step radical polymerizations. The
first one is connected with a structure of monomers, especially which have 2
or more double bonds of different reactivities. Some of them can be
undergone polymerizations sometimes only due to one, more active double
bond, the rest onesremain be free.

The design and synthetic methods were developed by us for synthesis
of such metacrylic monomers with tetrahydrophthalimide, maleimide and
methacrylamide groups which are able to selective radica polymerization
[1]. The conditions were found for preferable polymerization of methacrylate
group with the formation of poly(phenyl- or naphthyl-methacrylates) with
free tetrahydrophthalimide, maleimide or methacrylamide side groups, as the
first sep of processing.

The second route is possible, if some multifunctional initiators are
used, such as organic azides or pentazenes. For example, for such diazide as
4-azido-N — 4’ -azidophenylphthalimide we have recently found double-step
mechanism of photoinitiation due to the direct energy supply (intramolecular
energy transfer) for differently positioned azidogroups with different values
of photolysis quantum yields, and as a result, of different photoinitiation
vel ocities. Pentazenes and bis-pentazenes can form under exposure numerous
free radicals of different activities which can eval uate photopol ymerization of
monomers with different velocities. It results in some kinds of double-step or
multistep radical polymerizations[2].

[1] Vretik L.A., Nikolaeva E.A., Zagnij V.V. and Syromyatnikov V.G. Polymer
Science, Ser.B.2014,56, 695-706..

[2] Yeshchenko N.P., Syromyatnikov V.G. Mol. Cryst. Lig.Cryst.,, 2005, 427,
181-189.
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Poly(phenylene oxide) called also polyoxyphenylene (PPO) is a
thermoplastic polymer produced in the process of subsequent oxidative poly-
merization of 2,6-xylenol [1]. There are some problems with PPO processing,
namely the processing temperature is high, so it is not used itself in the
industry but in compositions with another engineering polymers|[3].

Nanocomposites of poly(phenylene oxide)/ polyamide 11 (PPO/PA11)
containing 1, 3 or 5wt % of silica[3] were prepared via melt blending in co-
rotating twin-screw extruder (D = 25 mm, L/D = 33). The effects of the nano-
silica containing amine functional groups (A-SiO,) on the phase behavior,
microstructure and mechanical properties of PPO/PA 11 (80/20) blends are
presented. The presence of slica nanoparticles in polymer blend influence a lat
the properties of PPO/PA11 blends. It was found that the increase in nanosilica
content in PPO/PA11 blends caused increase in tensile and flexurd srength. The
composites have a much higher gtiffness than the PPO/PA11blend, as evidenced
by the more than twice higher tensile modulus.

The work was a part of the progject No. WND-POIG.01.03.01-14-058/09,
~Complex Technology for Production of Engineering Polymers Basedon
Poly(phenylene oxide)”, carried out within The Operational Programme Innovative
Economy, co-financed by the EU

References

[1] Zuchowska D.: Polimery konstrukcyjne, WNT 2000.

[2] Hwang S. H., Kim Y. S, ChaH. C., Jung J. C.: Polymer 1999, 40, 5957.
[3] Patent application 407971 (2014)
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Over the past decade, interest in polymeric nano- and microfibers has
rapidly grown for applications including bone and tissue regeneration, drug
ddlivery, biosensors, fuels cells, composite materials and fibrous polymer
films. In particular, tissue engineering technologies utilize scaffolds made of
resorbable nanofibers with adequate porosity and surface area to mimic a
natural extracellular environment. Water/air purification systems, personal
care products, and membranes utilize the high surface area of nanofibers to
enhance barrier and filtration properties.

Several novel methods for drawing of micro and nanofibers and
fabrication of nanofibers using renewable resources are discussed in this
presentation. Brush-, touch- and magnetospinning are recently developed
fiber-spinning methods that are is simple, user-friendly, cost-efficient, and
independent of the solution dielectric properties, do not need high voltages,
high RPM or large amounts of organic solvents compared with other fiber
formation methods. The discussed methods are example of safe technologies
for the fabrication of single-polymer, composite, or porous fibers that can be
collected as 2D and 3D aligned meshes, scaffolds or yarns for a wide variety
of applications.

Ancther nanofabrication technology discussed in this presentation is
production of nanocellulose (NC) fibers. It has recently been demonstrated
that NC extracted and processed from plant-based biomass have the potential
to various applications including mechanical reinforcement, food packaging,
and afacile platform for biomedical, e ectronics and optical devices. Our goal
isto develop processes that alow for the utilization NC for versatile coatings.
The extremely large surface area of NC and its strong affinity to various
surfaces can provide a facile and conformal coating with various functio-
nalities. Potential applications using NC coating include smart textiles that
exhibit eectro- and thermo-conductivity, antimicrobial activity, and capa
bility for size-exclusion filtration, which can also be durable to wearing and
washin.
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POLYMER-BASED COMPOSITES FOR ELECTRONIC
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Further progress of eectronics industry requires progress in polymers
and polymer-based composites (PBMs). Thus, while for a long time low
thermal conductivity z was a requirement, now for a number of applications
relatively high z values are needed — combined with high electric resistivity r
values. Traditiona materials are not applicable. Metal have both high z and
low r values. Polymers have typically low z as well as high r values, hence
they are not usable either. An exception are polymeric fibers, as predicted by
Enrico Fermi, John Pasta and Stanidaw Ulam (PhD from Lvivska
Politechnika) by computer simulations already in 1955 [1] and later
confirmed experimentally.

We have developed in our Laboratory a number of PBMs with the
desired relatively high z and high r values. With the thermally conducting
polymeric fibers already known, we are focusing in particular on isotropic
PBMs. We use polymeric matrices with low z values but with uniformly
distributed fillers that enhance z values. Both the major and minor compo-
nents exhibit high r values. The uniformity of the filler distribution has to be
verified by a combination of focused ion beam and scanning eectron
microscopy (FIB/SEM) technique we have developed [3]. We shall not
define specific compositions here but we shall report several properties for
our materials.

References
[1] Fermi E., PastaJ. & Ulam S.: Los Alamos Report No. LA1940, 1955.
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In recent years, the ahility of carbon to exigt in different alotropic forms
has provided, besides Cg, New varieties of nanoscale structures with fascinating
physico-chemical properties, such as the “highe” fullerenes, endohedral
fullerenes, carbon nanc-onions, graphene and single and multi-walled carbon
nanotubes, among others." Recently, larger morphological variations of full erene-
like al carbon structures such as carbon nanotubes and graphene have received
enormous attention. The remarkable physical and chemica properties of these
Sructures are of condderable interest. Within this large group of alotropic carbon
nanomateriads, we focus on the onion-like layered structures.

Carbon nano-onions are spherica structures that consst of a hollow sphe
rical fullerene core surrounded by concentric graphene layers with increasing dia
meter.? That iswhy they arereferred to as “nano-onions’, “onion-like carbon”, mu-
ltilayer fullerenes, multi-layered round carbon particles or “buckyonions’ 2 In this
sudy we discuss the preparation and characterization of carbon nano-onions their
gructurd, physica and chemica properties as well as of their derivatives, mainly
compodites, their potentia applicationsand we offer some future perspectives.
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Polysiloxanes, widely known as silicones, are of particular interest
due to their extremely low glass trandgtion temperatures and flexibility, their
hydrophobic surface properties, good thermal stability and excellent flame
retardant The properties of organosilicon polymers depend on the structure of
a macromolecular chain and of the nature of the surrounding organic groups
at silicon atom.

Therefore it’s evident that effective methods of synthesis of new type
organosilicon co-polymers with complex’s valuable properties attach a great
importance. Particularly the synthesis of polyorganosiloxanes with un-
saturating surrounding groups at silicon atom, for receiving of organosilicon
rubbers and for modification carbo chain polymersisvery interesting.

Macromolecular grafting is a synthetic approach that involves the fun-
ctionalization of a preformed polymer backbone containing reactive groups
with an appropriate reagent. There is an increasing interest in catalytic graf-
ting of polyhydrosiloxane as to an alternative route for the synthesis of orga-
nicinorganic hybrid polymers, owing to the complexities involved in direct
generation of well-defined linear hybrid polymers. Besides the process of
equilibration, the hydrosilylation process is the most widely used method of
preparing organofunctional polymethylsiloxanes starting from poly(methyl-
hydro)siloxanes.

From this point of view the chemica modification reactions of poly-
(methylhydro)siloxanes as well as polydimethyl(methylvinyl)siloxanes is
very interesting.

Presented paper is dedicated to the chemical modification reactions of
poly(methylhydro)siloxanes and polydimethyl-(methylvinyl)-siloxanes for
obtaining of new thermoreactive methylsiloxane oligomers with reactionable
un-saturated side groups, filled composite materials on their basis and inve-
gtigation of their electro conducting properties.

Acknowledgement. The financial support of the Georgian National Science
Foundation Grant #STCU #5055 is gratefully acknowl edged.
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In this communication the results on synthesis of some acetals from
ethanol and propylene glycol over solid catalysts are presented.

Synthesis of 1,1-diethoxyethane, as additive to motor fuels, from
bioethanol according to gross reaction 3C,HsOH = CgH140, + H,O + H, was
studied. Proposed technology has been tested on a pilot installation including
break up of products (jointly with “Techinservice MG”). 99 % diethoxyetha-
ne as commodity product has been separated.

Formation of 2,4-dimethyl-1,3-dioxolane from propylene glycol and
acetaldehyde over sulfonic cation-exchange resins and acidic oxides at
10-50 °C has been studied. The highest cyclic acetal yield of 83 % at propy-
lene 84 % propylene glycol conversion was achieved on sulforesin KU-2.8.

Conversion of propylene glycol — acetone mixture into 2,2,4-tri-
methyl-1,3-dioxolane over acid catalysts was studied. It was shown that
2,2,4-trymethyl-1,3-dioxolane can be obtained with high sdlectivity of 99 —
94 % using 30-15 % propylene glycol solution in  acetone on sulforesin
Dowex DR-2030 and ZrO,-S O, catalysts at 40-50 °C.

Transformation of propylene glycol as a sole raw material into
2-ethyl-4-methyl-1,3-dioxolane according to reaction 2C3HgO, = C¢H1,0, +
2H,0 over acid catalysts was investigated. The highest acetal yield of 55 %
at 78 % propylene glycol conversion was achieved on sulforesin KU-2.8 at
120°C.

53
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ONTHE AEROBIC OXIDATION OF MODEL OIL
HYDROCARBONS

Eldar Zeynalov', Matanat Magerramova’, Nazilya Salmanova?

I nstitute of Catalysis & Inorganic Chemistry, Azerbaijan National Academy of
Sciences, 113, H. Javid Ave,, AZ 1143 Baku, Azerbaijan; zeynal ov_2000@yahoo.com
2Azerbaijan Sate University of Oil and Industry, 20, Azadlig Ave., AZ 1010 Baku,
Azerbaijan

The aerobic oxidation processes of the organic substances may be
considered from two opposite positions: first approach isthat the oxidation is
desirable process and welcomed to produce valuable production, opposite
view — it is undesirable process and should be prevented to preserve initial
valuable original properties of a substratum. What is possible role of
fullerenes and carbon nanotubes in these processes? — that was a challenge
for our team during last decade.

Two samples of buckminsterfullerene (Cgp) soot and multi-walled
carbon nanotubes CNT-MW were involved in the mode oxidation
environment. We have got two disparate outputs suggesting the interaction of
the Cq soot (1) with cumylperoxy radicals and of the Cs soot (2) with
cumene hydroperoxide. The latter additive being introduced in the uninitiated
reaction reveals catalytic action. Both phenomena are discussed in terms of a
contribution of traces of metals (M).

Kinetic measurements in the presence of the CNT-MW showed the
resulting oxidation rate(\Wo,) which depends on two competing rates — the
inhibition rate [Winncnm] caused by the conjugated structure of CNT and the
rate of initiation [Wicg)] due to the interaction ROOH + M (Co), i.e. Wo, ~
W inh enmy + Wicco). Experiments being conducted at the condition when Wiy,
Ty >> Wicg) allow to assess inhibiting parameters of the CNT-MW. The
effective rate constant for the addition of cumylalkyl R- radicalsto CNT-MW
was determined to be K[CNT]s3s.353¢) = (3.0 + 0.3)x10* s™. This value of rate
constant is purely comparable with those of the commercial antioxidants.

The obtained model kinetic data specify the limits of rational use of
fullerene soot and carbon nanotubes in polymer composites.



SCIFINDER —THE CHOICE FOR CHEMISTRY
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THE PROBLEM S OF SUSTAINABILITY
AND ENVIRONMENTAL PROTECTION
AT DEVELOPMENT OF POLYURETHANES
ASSPECIALTY PRODUCTS
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In the Polymer Technology Department new products and processes
for polyurethanes industry are devel oped and investigated. Selected research
topics will be presented, including sustainable components from renewable
resources and recycling materials.

Due to the unstable petroleum market, the chemical industry has been
directed to products from renewable raw materials. Polyurethanes industry
uses renewable raw materials mainly for the production of the hydroxyl
components that in terms of chemical structure are usually esters of glycerol
and higher fatty acids.

A lignocellulosic biomass becomes more popular in polymeric
materials technology, which is an alternative to the commonly used plant oils
(for Europe — rapeseed and sunflower oil, for Asia — palm and coconut ail,
for the US — soybean ail), used for the synthesis of biopolyols. The
introduction of oil to the mass production of plastics could adversely affect
the price and cause an increase in the cost of food products. Therefore occurs
a grester emphasis on the application of waste materials, such as
lignocellulosic biomass. The main macromolecular components of biomass
in the liquefaction reaction in the presence of excess of solvent are decompo-
sed into smaller molecules. The resulting low molecular weight fragments are
characterized by low reactivity and high stability, which allows to put them
under repolymerization, and to obtain oil compounds with different ranges of
molecular weight. Resulting products can be applied in the production of
polyurethane materials, phenolic and epoxy resins and adhesives.
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Bitumen has a specific and unique physico-mechanical and rheological
properties, for thisreason it waswiddy used as binder in road paving and airfield.
However, with the increasing number of vehicles on the road, there is a need to
develop methods improving the properties of the bitumen e.g. rutting resistance,
low temperature cracking, wear resistance, fatigue. The development of research
on improving properties of bitumen led to solution that enables the using of
polymers as a bitumen modifiers. Polymer modifiers of bitumen might be class-
fied into two main group: “passive’, which are physicaly mixed with bitumen
(styrene-butadiene-styrene and styrene-isoprene-styrene tirblock copolymers,
syrene-butadiene rubber, ethylene-vinyl acetate copolymer, polypropylene and
polyethylene) and “active’, which chemically react with compounds of bitumen
(polyethyl ene-co-methylacrylate, terpolymer based on ethylene, epoxy resins and
isocyanates based polymers and prepolymers). Anyway, “active’ modifiers
seems to be more attractive than “passve’ modifiers regarding to stability and
compatibility with bitumen. On the other hand, from the economical and
environmental point of view, recycled polymers eg. rubber granulate obtained
from post-consumer tires (car/truck), waste polyethyl ene and waste polyethylene
terephthalate can be an aternative modifiers of bitumen in comparison to virgin
polymers. A sgnificant part of research relates to modification of bitumen by
rubber granulate due to great rheological properties of rubberized bitumen and
their low material cost of the production. Unfortunately, rubberized bitumen is
not stable during storage. But the stability of this type of modified bitumen can be
improved by co-modification of them by the thermoplastic dastomers. In this
paper we present the progress made in recent years in the fidd of modification of
bitumen by polymers and we show the benefits of using polymers as a bitumen
modifiers.
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In this paper we analyzed the properties of the water-soluble high-
modulus silicate systems, and their technology for producing. We have
shown how these systems are transformed, from lower to higher oligomers,
through the formation of the silica sol and the implementation of the sol-gel
process for these oligomers. We have conducted advanced research of
various aspects of the use of these materials as the binder. Modifiers have
been proposed for making of hybrid nanostructured composite materials by a
sol-gel process. Have been shown of structuring phenomena some aspects,
synthesis and application of hybrid materials based on silica with grafted
polymers. Production of polymer concrete, which was nanostructuring of
silicon dioxide serves as an example of the application of silicate systems. It
has been shown, the possibility of modifying compositions using the nano
structuring agents such as tetrafurfuryl oxysilane, and an aqueous dispersion
of chlorosulfonated polyethylene and other polymers. In the present work are
also described methods of synthesis products for modifying a sol-gel process
using polyurethanes. They include applications of sols for producing of
hybrid nanocomposites, monalithic blocks and fire-resistant materials and
technology for the production of new nanocomposite materials and acid-
resistant coating for protection aggressive environments.

It should be emphasized that even small changes in process
parameters in the manufacture of nanocomposite materials can have a
significant impact on the final product. On the one hand, this increases the
complexity of the system and, on the other hand, offers an excellent
opportunity to develop their own, individua solutions of practical problems,
which are often associated with minimal changes in the composition and
production technol ogy.
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Photocatal ytic processes with participation of inorganic metal oxides
have good perspectives for solution such problems as transformation and
storage of sun energy, removing of the toxic waste and other important
technical and technological problems. It is known that properties of
traditiona photocatalysts such as titanium and zinc oxides can be enhanced
by different additive introduction. One of the alternative perspective system
can be oxide zinc-molybdenum composition, which common the properties
of ZnO as a photocatalyst and molybdenum oxide as a promoting additive.
The published data related with traditional methods of preparation (preci-
pitation, solid state reaction, hydrothermal synthesis etc) show an increase of
photocatal ytic and luminescence properties in this composition. In this study
the aternative method of synthesis based on mechanochemical treatment of
Zn0O-Mo0O; mixture was used..

Mechanochemica activation (MChT) of this system with molar ratio
Zn0O:M00;=1:1 was carried out in air during 2, 4 and 8 hours. X-ray data
show that MChT during 2 hours leads to a decrease of initial compounds
particles dimensions (from 81 up to 13 nm) and formation of hydrated phase
of M00O;:0,5H,0. An increase of treatment time (4 h) accompanied by
formation of new phase B-ZnMoO, monoclinic modification, while the
intensity of the reflex of the plane (-111) is dominant. IR data confirm the
formation of new phases M0O;-0.5H,0 and B-ZnMoQ,, to which correspond
the absorption bands Mo-OH and Zn-Mo-O bonds at 955 cm™ and
600-656 cm™ respectively. It was shown that after 8 h treatment the p-
ZnMoO, phase forms only. SEM and TEM studies demonstrate that this
compound has the habitus of nanorods with length 100-300 nm and cross-
section 20-50 nm. According to the results obtained by BET, it was found
that MChT leads to an increase of the specific surface area from 2 m%g to
9 m?/g and from non-porous initial oxides new phase with presence of micro-
and meso-pores forms.
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NEW SYNTHESES AND REACTIONS OF SOME
QUINONEDIIMINES
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On the base of the scheme of oxidative condensation of p-
phenylenediamine (PPDA) new method for the synthesis of 1,4-disubstisuted
quinonediimines have been worked out [1, 2]. This method provides possibi-
lities for the synthesis of different polymers and oligomers. New semicon-
ducting e ectroactive, processable and soluble polymers and oligomers have
been obtained on the base of different diamines by the new method of
oxidative condensation. So the universality of this method has been proved.
Particularly, poly(1.4-benzoguinonediimine-N,N’-diyl-1,4-phenylene) (PBQIP)
and N,N"-di(4-aminophenyle)-1,4-benzoquinonediimine  had been
synthesized by this method. For the first time we prove that obtained
compounds, that contain 1.4-disubstituted quinonediimine groups, in terms of
their high reactivity, can participate in 1.4- addition Michad reaction with
different compoundsi.e. with sulfuric acid, thiosul phate, water

A== v OO

X = -S-SO,Na SO,H OH
The reaction processing has been proved by H' NMR, UV spectra and
elemental anaysis data of the model compounds of the polymers. Elemental
analysis data were confirmed the presence of i.e. thiosulphate and sulphate
groups in polymer, also. Using UV spectral data dependence of conversion
percentage on different reaction conditions was established.
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Composites based on coal tar pitch (the CTP- thermoplagtic) is a new
class of composite materials. The CTP- thermoplastic are modern composite
materialswith desired properties based on coal tar pitch that are obtained by a
controlled change of its composition, properties and structure. To do this, the
low-temperature thermo-chemical modification of the pitch is proposed by
active complex additives. As modifiers are offered to use polymers with
active functional groups, and polymers with grafted functional groups.

The process of the CTP- thermoplagtic forming is realized at low
temperatures (until 170 °C) by dispersion mixing of coal tar pitch with active
polymers. By varying the process technological parameters and the ratio of
coal tar pitch and polymers in the mixture it can be prepared the CTP-
thermoplastics with different properties.

During the preparation, processing and exploitation of composite ma-
terials, they are subjected to various unfavorable factors: heet, light, ionizing
radiation, oxygen, moisture, mechanical stress and aggressive chemical
agents.

The CTP- thermoplagtic matrix consists mainly of interaction products
of coal tar pitch with active polymers. The matrix is subjected the greatest
changes in the exploitation of composite materials.

Performed researches were aimed to study the pitch composites beha-
vior in avarious adverse conditions (high temperature, air oxygen, water, salt
solutions, acids, alkalis and organic solvents) and to identify possible ways to
improve pitch composites stability. For this purpose, the thermal and thermo-
oxidative processes in a mixture of matrix components with stabilizers were
studied. As stahilizers, the antioxidants of the first type that act as hydrogen
donors were used.

Analysis of the results has shown that complex stabilizer has a better
stabilizing effect than with their individual use.

In addition, we have been studied the effect of inorganic and organic
substances on the stability of the CTP- thermaoplastic samples obtained in the
pilot plant.
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Silica aerogels are one of the most advanced lightweight material s that
consist of 95 % of air and 5 % of silica suspended in intricate three dimenso-
nal porous structure. Aerogels are characterized by very high surface area
and low thermal conductivity. Due to these properties aerogels are most
suitable for applications that require light weight and low thermal conducti-
vity. Aerogels are an exciting new opportunity for the oil and gas industry.
This unique material is a highly effective insulator that can be applied as
pipe-in-pipe insulation, but also in buildings and containers as thin layers
insulations saving precious space. Aerogels can also be effectively used to
clean up ail spills. The main reason of low consumption of aerogels is the
high cost of these materias due to supercritical drying conditions applied in
aerogels manufacturing process. Thus, the usage of aerogels was limited to
high-tech applications. The key point of the newly devel oped aerogels manu-
facturing process is application of ambient pressure drying which has smple
requirements on experimenta equipment and low manufacturing cost.

This work has been financialy supported by project No
GEKON1/02/213318/14/2014 co-financed by The National Centre for Research and
Development and National Fund for Environmental Protection and Water
Management
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The fractions of liquid pyrolyss products (LPP) utilization is an actual
problem having both economical and ecological importance. Production of the
oligomeric products (petroleum resins), having awide range of applications, from
these fractions is the most reasonable way of their utilization. Petroleum resins
(PRs) are cooligomers of unsaturated compounds of aliphatic and aromatic range.
They are widdy used in production of synthetic drying oils, oleoresinous
varnishes, adkyd resns as wedl as additives for various paint-and-lacquer
formulations Basicdly, liquid pyralysis products (LPP) or products of cracking
of secondary oil processng products are used as a raw material for PRs
production. LPP are the mixture of saturated and unsaturated hydrocarbons Cs—
Cyu. They include benzene, toluene, ethylbenzene, xylene, isoprene, dimethylbu-
tadiene, various alkenes, cycl opentadiene, styrene, a-methylstyrene, vinyltoluene,
indene, methylindene, etc. This review dedicated to the devel opment of scientific
bases of technology of PRs obtaining by the method of catalytic oligomerization
of fraction Cy and Cs monomers. The passing of the process of cooligomerization
of fraction Cg and Cs unsaturated hydrocarbons has been invedtigated. The
influence of the main factors on the physical and chemica properties of these
processes has been determined. Their optimal conditions have been defined. It
has been shown that usage of complex catalyst (aluminum chloride, ethylacetate
in xylene environment) allows obtaining PRs with high yidds. A number of
acid —type dlica— alumina catalysts including zeolites and clays activated by an
acid have been dudied. Activated bentonite clay, activated paygorskite and
activated montmorillonite have been determined to be the moat efficient
oligomerization heterogeneous catalysts among the investigated ones. Oligo-
merization and cooligomerization of the main polymerizable components of Cq
fraction — styrene and dicycl opentadiene with homogeneous and heterogeneous
catalysts have been studied.
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After the discovery of carbon nano-onions (CNOs), well known as
multilayer fullerenes' they began to become an attractive research target due
of their unique eectronic and mechanical properties. Furthermore CNOs
have a lot of potential applications including solar cells, field emission, fuel
cell dectrodes, nano devises, composite and wear-resistant materials’. CNOs
have poor solubility in organic and inorganic solvents. Functionalization of
CNO have brought improvement of their solubility in many solvents.

In our investigation was used CNOs (5-6 nm in diameter, 6-8 shells)
produced by high-temperature annedling of carbon nanodiamond particles®
and porphyrins. Porphyrins and metalloporphyrins are the class of molecules
used in assemblies of donor-acceptor materials in molecular electronics and
photovoltaic devices. In this study, FTIR, NMR, Raman and SEM methods
were used for characterization of carbon nano-onion derivatives. A donor-
acceptor system CNOs/porphyrins could enhance the efficiency of photoin-
duced eectron transfer and energy transfer.
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In recent years the blends and nanocomposites of polylactide and
thermoplastic starch arouse the interest of many research centers [1, 2]. The
object of study is to develop a novel toughened polylactide/thermoplastic
starch (PLA/TPS) nanocomposites.

The effects of plasticizer (polydimethylsiloxanol) and neat nanosilica
(SO,) or modified one (A-SIO,) on morphology as well as on thermal,
mechanical and rheological properties of PLA/TPS blends, compatibilized by
maleated PLA (MPLA), were investigated. Toughened PLA/MPLA/TPS
(60/10/30) blend containing 3 wt. % of polydimethylsiloxanol and various
contents (1, 3 or 5 wt. %) of silica was prepared in a twin-screw extruder.
The results indicated that polydimethylsiloxanol enhanced ductility and the
initial thermal stability of plasticized blend. DSC and DMTA anayss
showed that nucleation ability and reinforcing effect of A-S O, on plagticized
blend crystallization is much better than SiO,. However, silica practically had
no effect on the thermal degradation of composites. Moreover, slica
remarkably improved elongation at break. From the SEM images it is clear
that the plasticized PLA/MPLA/TPS blend porous structure is highly related
to the silica content and functionality.
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The results proving the possibility of filling of polymerswith different
types and properties — thermoplastics and hydrogels with chemically
precipitated metals are represented in work. The technologies of metal-filled
composites obtaining dependently on polymer type are devel oped.

Thermoplastics filling by metals have been carried out on the stage of
previous preparing of raw materia through the metallization the surface of
granules or powder by chemical precipitation. Metal introduction into
polymer matrix in such case is carrying out during stage of article formation
using the standard equipment. Obtained composites processed into articles by
traditional methods.

The formation of polymer hydrogel composites have been done
through combining of polymerization and meta reduction. The polymer-
monomer compositions with combined initiating systems are devel oped.
Polymerization of such compositionsis carrying out under room temperature
with high exothermic effect. It is determined that temperature to what
reactive medium is heating up due to exothermy, is sufficient for metal
reduction chemical reaction passing.

The method of combination in one stage the formation of polymer
matrix and filler synthesis is especially attractive as from practical, so from
scientific point of view, since it makes possible to obtain metal particles with
nano- and micro sizes simultaneously during filling, to reach the better and
uniform distribution of such particles and to obtain the material with isotropic
characteristics.

The developed technology of reaction filling is distinguished by
productivity, technological effectiveness and possibility to regulate in wide
ranges the rate of obtaining, filler content and properties, and it doesn’t
require the difficult equipment usage.
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Poly(2,6-dimethyl-1,4-phenylene ether) called aso poly(phenylene
oxide) (PPO) is a thermoplagic polymer synthesized by oxidative
polymerization of 2,6-dimethylphenal in the presence of catalytic system in
liquid medium. Polymer shows excellent mechanical properties at eevated
temperature, a good resistance to wide range of chemicals and low moisture
absorption.

Commercial grades of PPO are characterized by a number average
molecular weight (M) in the range of 7000-30 000, which corresponds to a
limiting viscosity number (LVN) equal to 0.40-0.60 dL/g. Polymers with a
LVN <0.30 dL/g are used as modifiers for other thermoplastic polymers such
as polyolefins or polyurethanes.

In the present work, the results concerning a process for preparation of
poly(phenylene oxide) having a predetermined, controlled molecular weight,
are presented. We have found the dependence among molecular weight of
PPO obtained, concentration of alcohol in acohol/toluene mixture (reaction
medium) and catal ytic complex concentration, allowing planning the polymer
molecular weight [1]. Synthesis of the low-molecular-weight PPO oligomers
was carried out using solution or precipitation method. The molecular
weights of polymer obtained were determined by gel permeation
chromatography (GPC) and limiting viscosity number (LVN) measurements.
We have also done the chemical modification of low-molecular-weight PPO.
Modified oligomers of poly(phenylene oxide), showing new interesting
properities can be used as modifiers of hight-molecular-weight PPO and
other polymers, e.g. for polyamides, epoxy resins and others.
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A remote interaction of polymer hydrogels, which have acid and basic
groups was found earlier. It was established that polymer hydrogels mutual
activation is aresult of their remote interaction. The result of such activation
changes in e ectrochemical and conformational properties of polymers due to
transfer to high ionized state [1-2].

Activity increase of functional groups between internode chains
should lead to hydrogels sorption ability increase. To test this hypothesis in-
tergel systems based on polymer hydrogels of polyacrylic acid, polymetha-
crylic acid, poly-4-vinylpyridine, poly-2-methyl-5-vinylpyridine and po-
lyethyleneimine were studied. Obtained data showed that there are hydrogels
ratios in intergel systems at which sorption ability in relation to metal ionsis
much more higher in comparison with initial hydrogels. For experiment as
polyvalent ions were used Ni%*, Fe**, Cu*, Pb*", La®". Further studies point
to possibility of several intergel systems selection for sorption of one ion
type. The main difference in these intergel systems is hydrogels ratios at
which hydrogel s has maximum sorption capacity.

Obtained data points to possibility of new sorption technologies
creation which would be based on intergel systems.
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BY THERMAL ANNEALING OF NANODIAMONDS
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Carbon nano-onions (CNOs) are hollow spherical fullerene core
surrounded by concentric graphene layers [1]. Due to the high surface area,
small particle size of CNOs (<10 nm) and zero-dimensional structures
compared to other carbon-based materials, such as graphene and carbon
nanotubes, the CNO particles possess better mesoporous characteristics than
many carbon-based materials and can be potentially better for double layer
capacitors.

One of the proposed solutions to contral the eectronic behaviour of
carbon nanostructures is to dope them with donors or acceptors. Foreign
elements, such as boron or nitrogen, can improve the dectronic performance
of carbon nanostructures [2]. Doping of boron into carbon nanostructures
may lead to the formation of electron-deficient p-type nanostructures [3].
Herein, doping of boron atoms into the carbon nanostructures during the
formation of CNOs in annealing process of the nanodiamands under an inert
He atmosphere were studied. As result, polygonal boron-doped carbon nano-
onions was prepared with keeping its graphitic layers, what is determinative
for keeping their high conductivity.
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TEXHOJIOT'ISI IHIIMOBAHOI KOOJITOMEPH3AIIL
HEHACHYEHUX BYI'JIEBOJHIB IOBITYHUX
IMPOJAYKTIB HIPOJII3Y BUPOBHUIITBA ETHJIEHY
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OpHUM 13 6araTOTOHHR)XHUX HPOJYKTIB MPOMHUCIOBOI'O OPTaHIYHOTO
CHHTE3Y € €THJIEH, KUl BUKOPHCTOBYETHCS ISl OJIEP’KaHHS PSITy TONIMEpiB:
TIONIETHIIEHY, TOJIICTUPOITY, MOMIBIHIIXJIOPUIY TOLIO. Y AaHWH 4ac BHUPOO-
HUIITBO CTHICHY, a TAKOXK 1HINMX HIKYUX ONe(iHIB 3iHCHIOETHCS, B OCHOB-
HOMY, MipOJIi30M BYIJIEBOAHEBOI CHPOBUHH. [IpH 1IbOMY, MOPSK i3 HITLOBUMHU
MIPOAYKTAMH OIEPXKYIOTh BEJIMKY KiJIbKICTh MOOIYHUX IPOAYKTIB, KBali(iko-
BaHEe BUKOPHCTAHHS SKHAX € HEOOXiJHOI yMOBOIO ISl 3a0e3nedyeHHs peHTa-
OenbHOCTI Ta 0€3BIIXOJHOCTI AaHUX BUPOOHMITB. A BPaxOBYIOUU CBITOBI
TEHJEHIII] 00 3pOCTaHHs LiHK Ha HaTYy i ra3, eQeKTHBHE BUKOPUCTAHHS
BYIJIEBOJIHEBOI CHPOBHMHHM LUISIXOM i1 rnOOKoi Ta 6e3BiAX0MHOT TepepoOKu €
0co0MMBO akTyanbHUM. OJHUM i3 HAaNpsSMKIB BUKOPHCTAaHHS PiAKHX 1MO0i4-
HUX IMPOAYKTIB MipONi3y € KOOJiroMepu3alisi CyMilli HEHaCHYEeHHX BYTJIe-
BOJIHIB 3 OJICP’KAHHSAM KOOJITOMEpiB, BIIOMHX SK HA(pTOMOIIMEpHI CMONA
(HIIC), siki BONMOAiIOTH HIHHUMH EKCIUTYaTALIHHUMU XapaKTepPUCTHKaMH i
BHUKOPHCTOBYIOTHCS SIK 3aMIHHUKH HPOAYKTIB IPUPOJHOTO MOXO/DKEHHS Y
PI3HUX ray3sXx NPOMHUCIOBOCTI.

BcraHoBI€HO OCHOBHI 3aKOHOMIPHOCTI iHIIIHOBAHOI IMEpOKCHAAMHU
KooJsiromepu3allii HeHacuueHnx ByraeBoaHiB ¢pakniii Cs i Cg — moOigHMX
MIPOYKTIB BUPOOHMIITBA €THJIEHY. 3’sICOBAHO XapaKTep BIUIMBY OCHOBHUX
YMHHHKIB Ha BUXiJ Ta (i3UKO-XIMIYHI XapaKTEPUCTUKH OZEP>KaHUX KOOJIro-
MepiB. BuOpaHo onmTUMallbHI TEXHOJIOTIYHI MapaMeTpH MpOoIecy: TeMmIepa-
typa 473K, TpuBamicTe 7 TOA; KOHIIEHTpAlis IEPOKCHIY TpPET-OyTHIy
0,05 Mo/, Macose cmiBBigHomenHs [(hpakiis Cs] : [ppaxmis Co] =1: 1. 3a
ontuManbHuX yMOB onepkana HIIC 3 Buxomom 36,0 % Mmac., ska xapakre-
PHU3YETHCSI BUCOKMM 3Ha4YeHHsAM OpomHoro uucna (84 r Bry/100r), moka3Hu-
koM kombopy 40 mr 15/100 cm®, Temmeparypoio posm’sikmenns 358 K i
MoJIeKy/sipHOI0 Macoro 550.
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PEAKIIMHO3JATHI OJIITOMEPH HA OCHOBI
HIPOMEJIITOBOI'O ATAHI'TAPUY

Bonodumup Jonuak, Xpucmuna I'apeaii, Onvea byodiwescoka,
Cmanicnae Boponos
HY<«/Ivsiecvra [lonimexnixa», ¢yn. C. bandepu 12, 79013 Jlvsis, Yrpaina,;
donchak@polynet.Iviv.ua

MeronoM MoJTiKOHAEH ALl MPOMEITITOBOro JiaHTiApHIy 3 IMONieTHIICH-
ITKOMSIMH Ta (YHKUIHHMMH TIEpOKCH/IAaMH OfIepKaHi  MOBEpPXHEBO-aKTHBHI
OJIiIrOMepH, IO MICTAThH IEPOKCHIHI TPYNHU PI3HOI NPUPOIAH: TEPOKCHECTEpHI,
TIepBUHHO-TPETHHHI, aMiHOMEPOKCH/IHI, TUTPETHHHI. IX PO3UMHHICTB, Timpo-
(biTpHO-TTIMO(LTEHIN OaaHC Ta OBEPXHEBO-aKTHBHI BIACTHBOCTI BH3HAYAIOTH-
sl SIK JIOB)KUHOIO €THJIEHOKCHIHOTO JIAHIIIOTa B MOJIEKYJI BHXIJHOTO ITOJNi€TH-
JICHTJTIKOMS, TaK 1 CIIBBIIHOIICHHSIM MOHOMEpiB. Taki IHII[aTOpU 31aTHi
TeHepYBaTH BUIbHI PaJKaJIM B IIMPOKOMY TEMIepaTypHOMY JAiara3oHi — Bix 50
10 150 °C. Po3pobiieHuii METOJT T03BOISIE TAKOK CHHTE3yBATH MAKPOIHIIIATOpH,
1110 OTHOYACHO MICTSITh Pi3HI 32 TEPMOCTAOLIBHICTIO IEPOKCHUIHI TPYITH, HAIIPUK-
JIaJT, IePOKCUECTEPHI Ta TIAJKUTICPOKCHTHI.

Taxi oniromepu rmokasaiau BUCOKY e€(pEKTHBHICTb SIK eMYyJIbraTOpHU-iHi-
1iaToOpH JUIsl CHHTE3y MOHOJMCIIEPCHHX JIATEKCiB, K MOJAM(IKaTOpH TBEp-
JIMX TOBEPXOHb 3 METOI0 HaJaHHs IM OiocnenudiuyHux, TepMo- Ta pH-uyT-
JIMBHX BIJIACTHBOCTEH, a TaKOX, SK MOAM(IKATOPH IMOBEPXHI KapOOHOBUX
HAHOTPYOOK UIsl Kpamioi CyMiCHOCTI 3 MOJIMEPHUMHU MaTPHUIIMU B TPOIECi
oJiep>KaHHs HAHOKOMITO3HTIB.

Cunre3oBani aM(iinbHI TTOBEpXHEBO-aKTHUBHI ONIrOMEpPU B SKHX
POIb TiApodiTbHUX (parMeHTiB BUKOHYIOTh 3aJIMIIKH MTOJTI€THIICHTIIIKOIIB, a
TNOQUIPHAX — 3aJIMIIKK NEPBUHHUX CIUPTIB abo xonecrepomny. [Ipu xoH-
neHTparisx outemmx 32 KKM taki oniromepu 31aTHI COMFO0LTI3yBaTH HEPO3-
YUHHI Y BOJI PEYOBHHHU (B TOMY YHCIi Takui e(EKTHBHUI NPOTHPAKOBHI
npenapar, SK KypkyMmiH). MileispHi HaHOPO3MIpHI YaCTHHKH, YTBOpEHI
MMM OJIirOMepaMH, 3a CBOIMH (i3MKO-XIMIYHHUMHU XapaKTepPUCTHKAaMH Bif-
TIOBiZIal0Th BUMOTaM, IO TpeJ SIBISIOTHCS JO CHCTEM JOCTaBKHU JIIKAPCHKUX
3ac001B 1 MOXKYTh PO3IIISIJIATUCH SIK MEPCIEKTUBHI MaTepialii JUisi KOHCTPYIO-
BaHHS TAKHX CHUCTEM.
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BIIVIMB NIPUPOAU MIHEPAJIBHOI'O
HAITIOBHIOBAYA HA 3AKOHOMIPHOCTI
OJEPKAHHSA TA BJIACTUBOCTI
OCTEOIVIACTUYHHUX ITOPUCTUX KOMITIO3UTIB

Bonodumup Cxopoxoda, Hamania Cemenwok, Ipuna /[3aman

Hayionanvnuii ynieepcumem * Jlvsiscoka nonimexwixa”
eyn. C. banoepu 12, 79013, Jlvsis, Yrpaina; vskorohoda@yahoo.com

OpHi€ero 3 HaWaKTyalBHIIINX MPOOJIEM CY4acHOI PEKOHCTPYKTHBHOL
MEIUIMHU € TOIIYK HOBMX Ta MOAU]IKamis BiJIOMHUX OCTEOIIACTUYHHX
KOMITO3HMLIITHNX MaTepiaiiB, NPUIATHHUX JUIs pereHepanii KicTKOBOI TKAHUHH.
Cepex MarepiasiB Takoro INpH3HAYEHHS 3alliKaBJICHHS BUKIUKAIOTH KOMIIO-
3UTH Ha OCHOBI KOMNOJIIMEpPIB METaKpWJIOBHX €CTEpiB IIIIKOJIIB 3 IOJIBIHIJI-
miponigonom (I1BII), siki HamoBHeHi rigpokciamatutom (['A). TA copusie
aKTHBHOMY BXXHBJICHHIO IMIUIAHTATIB y KICTKOBY TKaHMHY Ta Kpamomy ix
(YHKIIOHYBaHHIO.

Meroro 1aHoi poboTH OyJI0 PO3POOUTH HOBI OCTEOINIACTUYHI KOMITO3H-
Li}HI MaTepiaiyi Ha OCHOBI HAIIOBHEHUX DI3HMMH MiHEpaJbHHUMH HAIOBHIO-
Bauamu kornonimepis [IBII. JlocmipkeHo KiHETHKY ToTiMepH3aliii KOMIO3UILIN
rigpokcierrnmerakpuiary 3 [1BI1 y npucyTHOCTI MiHepaibHHX HAIllOBHIOBAYiB
pizHoi mpupoau (['A, MOHTMOPHIIOHIT, BOJIACTOHIT) i BCTAHOBJICHO, 110 HAWBH-
MO0 PEAKIIHOI0 3/]aTHICTIO XapaKTepU3YIOThCSl KOMITO3UTH, SIKI SIK HAIIOBHIO-
Bay MICTATh MOHTMOPHJIOHIT Ta BOJIACTOHIT, 1[0 CBiYUTH NPO aKTUBHY y4acTb
IMX HAaIOBHIOBAaYiB B peakiii ofep)kaHHS MOJIMEPHHX KOMIO3WTiB. Bcra-
HOBJICHO aKTMBHHUH BIUIMB TPUPOJM Ta KUIBKOCTI HAIlOBHIOBaYa Ha MapameTpu
TIPHIIEIUICHHS], CKJIaJl KOIIOJIIMEPIB Ta BJIACTUBOCTI KOMITO3UTIB. BusBieHo, mo
rigpokcierrnmerakpuiar nopyd 3 [1BIT € 1o6pum BiTHOBHUKOM B peakiii ozep-
JKaHHsS HAHOYACTUHOK CpiOjia 3 HOro Cojei, Imo Moke OYTH BHKOPHCTAHO JUIS
HaJ[aHHsI KOMIO3UTaM (DyHri0aKTepUIMIHNX BiIacTUBocTel. [linTBeprkeHo yr-
BOPEHHS TIOPUCTOI CTPYKTYpH KOMIIO3UTIB, HAOBHEHHX MiHEpaJbHUMH Ha-
MIOBHIOBAYaMH, IO Iependavae ixHe eeKTHBHE BUKOPUCTaHHS y Mpolecax
0CTEeOreHesy.
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SYNTHESIS OF NEW FUNCTIONAL CARBOXY -
CONTINING OLIGOMERS. INVESTIGATION
OF THEIR PROPERTIESIN VARIOUSPOLYMER
MIXTURES

Bogdana Bashta’, Witold Brostow?, Michael Bratychak®, Olga Zubal*
'Department of Chemistry and Technology of Petroleum, Lviv Polytechnic National
University, S. Bandery str. 12, 79013 Lviv, Ukraine; bogdanabb99@gmail.com
?_aboratory of Advanced Polymers & Optimized Materials (LAPOM), Department
of Materials Science and Engineering and Department of Physics, University of North
Texas, 3940 North Elm Street, Denton, TX 76207, USA; wkbrostow@gmail.com

New functional carboxy containing oligomers have been synthesized
based on epoxy resins and dicarboxylic acids or carboxy-containing oligo-
mers.

The basic kinetic regularities of the mentioned syntheses were
investigated. The synthesis procedure was suggested and new multifunctional
oligomers were synthesized. The structure of synthesized oligomers was
confirmed by the IR and NMR spectral analysis.

Since the synthesized functional oligomers simultaneously contain in
their structure different reactive groups using them as modifying compounds
of various polymer mixtures were proposed. Namely, with using of func-
tional oligomers in epoxy-oligomer, poly(vinyl) chloride and bitumen-
polymeric mixtures was devel oped final materials with improved operational
performance [1-4].
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OJIEOXIMIYHUM CUHTE3 OPTAHIYHUX
MMOJICYJ/Ib®AHIB, IX BIACTUBOCTI
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Opranocyibpann (OC) — opramiudi cmonykn tuny R-S—R
(R —anxin, apun Ta iH.), 10 MiCTATh B CBOIH cTpyKTypi cyabdiani (N = 1) un
nonicynedigai yrpymyBaHHs (N > 2), ski HagalTh IM KOMIUIEKC CIEIH-
(IYHUX BJIACTUBOCTEH, 3HAWILIA DPI3HOMAHITHE NMPAaKTUYHE 3aCTOCYBAHHS.
[NepioueproBo, e 10JaTKN 10 MACTHIILHUX MaTepialiB, sKi HOMIIIIIYIOTh SIK
TpUOOJIOTiUHI XapaKTEPUCTUKH Ta TEPMOOKHCHIOBANBLHY CTiHKICTh, TaK 1
€KOTOKCHKOJIOTIYHI BJIACTMBOCTI KOMITO3MIIITHUX CHCTEM, IO BHUpI3HSE iX 3
MIOMIDXK ICHYFOYHMX aHAJIOTiB.

Bingomi meromu otprManHs OC 0a3yroThCs Ha CyIb(ypyBaHHI HEHACH-
YEHUX BYIJIEBOJHIB EIEMEHTHUM CYIbQypoM (Ipsme CynbhypyBaHHS), CipKo-
BOJIHEM IIiJI THCKOM, CYJb(OXJIOPYBAaHHSM JHUTIOXJIOPHIOM YH XJIOPYBaHHSM 3
HACTYITHUM JIEXJIOpYBaHHSM CyJ1b(inom HaTpito. Lli mporiecn ocHOBaHi Ha BayKKO
GioposkianyBaHii Ha(TOXIMIYHIH CHPOBHHI, IOTPEOYIOTH BHKOPHCTAHHS
TTIBUIIEHOTO0 THCKY, BHCOKOBAPTICHUX KaTaNi3aTOpiB Ta YTHIJII3allii ITOOIYHMX
TIPO/IYKTIB, III0 B CYKYITHOCTI 3yMOBJIFOE TIOIIYK HOBHX METO/IB CYIb(YpyBaHHS
13 3ATydeHHSIM eKOOE3IIEYHOI BiJIHOBIIIOBAILHOI CHPOBHHHU.

B nonepenniit poboti [1] Mu moBenu eheKTHBHICTH BUKOPUCTAHHSI
s cuHTe3y OC IpOAyKTIB IEpeTBOPEHHs POCIMHHUX OJIiif, 30Kpema,
ETHJIOBUX €CTEPIB BUIIUX XUPHUX KHUCIIOT OJiil. B 3amponoHoBaHiil OMOBI T
Oyne moBeseHO OynoBY cuHTe30BaHUX oyieoxiMivHuXx OC B 3aJIEKHOCTI BiJ
YMOB CHHTE3Y, NOXOKEHHS 1 TNPUPOAY BHXIJHHX pEareHTiB, PO3KPHUTO
MeXaHi3M cynb(ypyBaHHS, BCTAHOBIIEHO KOJNOIAHO-XiMiuHI BiactuBocti OC
Ta MPOIEMOHCTPOBAHO iX BIUIMB HA EKCIUTyaTalliiHi BIIACTUBOCTI Pi3HOMAaHIT-
HUX MAaCTHJIBHUX MaTepialis.
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PROSPECTS OF SINGLE-STAGE ACRYLIC ACID
PRODUCTION BY CATALYTIC OXIDATIVE
CONDENSATION OF METHANOL AND ACETIC ACID

Roman Nebesnyi, Zoryan Pikh, Iryna Shpyrka,
Volodymyr Ivasiv, Yuliia Nebesna
Lviv Polytechnic National University, Sepana Bandery S. 12,
79013 Lviv, Ukraine; nebesnyi @l p.edu.ua

Nowadays the main industrial method of acrylic acid (AA) production is
the two-stage propylene oxidation. This method is good in terms of economic
efficiency and technological desgn smplicity. But the ail origin of propyleneand
ingtability of the oil market make a reason for development of aternative
methods of AA synthesis. Among the most perspective methods is aldol conden-
sation of acetic acid (AcA) with formaldehyde (FA). Both AcA and FA could be
eadly obtained from methanol and the feedstock for methanol production is syn-
gas. Even more interesting is the method of direct oxidative condensation of
methanol with AcA to AA. Thus implementation of this method would allow to
avoid the stage of methanal to FA oxidation. Wide raw materids base for syngas
production (coal, natural gas, and biomass) makes aldol condensation or oxi-
dative condensation methods for AA synthesis of great interest, and the only rea-
son why it ill does not have industrial implementeation is absence of effective
catalysts for the processes.

To achieve the goal we (1) synthesized the effective catalysts for adol
condensation of AcA with FA to AA, (2) tested synthesized catalysts for
methanol to FA oxidation, (3) tested the best catalyst, which exhibits the highest
efficiency in both condensation and oxidation processes, in the process of direct
oxidative condensation of methanol with AcA to obtain AA.

So, it was deveoped the B-P-W-V-0,/SIO, cataytic sysem which
exhibits remarkable efficiency in aldol condensation reaction and also is effective
in oxidative condensation. It was found that besides AA, methyl acrylate (MA)
was obtained among the reaction products. The one pass total yied of AA and
MA was 30.4 % with high total sdlectivity —93.9 %. The amount of CO, formed
does not exceed 4 % in the reaction conditions (temperature range 563-623 K,
resdencetimeupto 8 s). It was dso found lower coke formation in the case of oxi-
dative condensation process compared to aldol condensation. Thus we can assumed
that such technicd advantages as redudtion the number of technological stages,
high sdlectivity and lower coke formation alow to characterize the method of AA
and MA production by oxidative condensation asa highly promising.
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P1TTEPEPOBKA I'OPIOYHUX KOITAJIMH
OIL AND GAS PROCESSING

SILICA-ZIRCONIA CRACKING CATALYST AS
AN ALTERNATIVE TO ALUMINOSILICATES

Svitlana Prudius, Olena I nshina, Kostyantyn Khomenko, Volodymyr Brei
Ingtitute for Sorption and Endoecol ogy Problems, Ukrainian National Academy of
Sciences, General Naumov Str. 13, 03164, Kyiv, Ukraine; brei @ukr.net

The aim of our work is a development of zirconiumsilicate cracking
catalyst on the basis of natural Zr-silicate ore. In this abstract the results on
comparative testing of high acidic ZrO,-S O, oxide and industrial Petromax-
50P catalyst in cracking of vacuum gas oil (T=30 °C, Kremenchug petro-
leum refinery, Ukraine) are presented.

Silica-zirconia mixed oxides were prepared from Ukrainian zircon
concentrate (ZrSiO,) without using other sources of Si** and Zr** ions
Proposed method allows to obtain the samples with different Zr/S ratios and
acidity ( -5.6 > Ho>-11.35; [BH] = 1.0 — 1.4 mmoal/g; S< 390 m?%g). Also, these
samples did not contain additional La®* ions.

The cataytic cracking experiments were performed using a flow reactor
with fixed bed (10 cm®) of a catalyst (Table). The distillation of liquid cracking
products was carried out under vacuum according to ASTM D 1160-03.

All ZrS samples provide the higher yield of gasoline fraction than the
industrial aluminosilicate catalyst — Petromax-50P (Table). Should be noted
that activity of ZrS catalyst prepared from zircon is not inferior to the
activity of zirconiumsilicate catalyst synthesized by sol-gel method using
tetraethyl ortosilicate and zirconium oxynitrate [1].

Effect of catalyst on gasoil cracking at 500 °C and WHSV = 4h* Tene
Conversion Cracking product, wt.%
Catdlyst | ofgasail, | Gas, Gasoline, | Coke,| Residud gasail,
% | Ce WE96 | EBP<200°C, WE9%| WE% | T, > 200°C, wt.%
H65 ZrS 65 12 47 6 35
H86 ZrSi2 66 14 45 7 37
Petromax-50P 53 10 38 5 47

Literature
[1] Brei V.V., InshinaE.l., Khomenko K.M.: Chem.Ind.Ukraine, 2015, N3, 33.
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PAIIIOHAJIBHE BUKOPUCTAHHSA
BYI'JIEBOAHEBUX I'A3IB ITPOLIECIB
JECTPYKTHUBHOI IEPEPOBKA HA®TH

Jwomuna bao' ax
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eyn. C. banoepu 12; Ivbabyak@gmail/com

PamionanbHe BUKOpPHCTaHHS BYIVIEBOJHEBHX Ta3iB MPOILECIB JECTPYK-
THBHOI TlepepoOKH HAQTH € Ha/3BHYAHO BaKIIMBOIO Mpobiemoro. Byrmeson-
HEBI Ta3d MPOLECIiB NECTPYKTHBHOI NepepoOKH HadTH — Iie CyMill aJjKaHiB
C;-Cs, ankeniB C,-C,4 Ta OyTren-OyraaieHOBOI (hpakiii nporiecy mipomti3y, ski B
TernepilIHii yac 3/1e01IbIIOro BUKOPUCTOBYIOTHCS SIK TEXHOJIOTTYHE Ta MOOyTOBE
namBo. OJHIM 3 MOXJIMBHX €KOHOMIYHO JIOLUIBHHUX BapiaHTIB BUKOPHUCTAHHS
IMX Ta3iB € OJepXKaHHSI 3 HUX apOMaTHYHHX BYIJIEBOJHIB Ha LEOJITOBUX
KaTasizaTopax tuy ZSM-5.

[NonepenHiMu IOCHiIPKEHHSIMH TIEPETBOPEHHS BUILEBKA3aHUX BYTJIe-
BOJHIB Ha KartanizaTopi LIBM+2 % mac.Zn BcTaHOBIIEHI ONTUMAaNIbHI YMOBH
KaTaJiTHIHOTO meperBopeHHs: s ankaHiB C;-Cs - Temmeparypa 823 K,
00’ eMHa MBUAKICTH moaadi cupoBuHu 500 rox’; mis ankeniB Cp-Cy- TEM-
neparypa 873 K, o0’ emna mBuakicts momaui cuposunm 1000 rox’; mms
OyruieH-0yTanieHoBoi (pakiii — temmeparypa 873 K, 00’ eMHa IMBUAKICTH
noznaui cuposuan 2000 rox .

B nawniit poOOTI HAaBEICHO PE3YNIBTATH JOCHTIHKCHHS KaTaJliTHIHOTO
MIEPETBOPCHHS CYMIIII BYTJICBOAHEBHX ra3iB Ha KatamizaTopi [IBM + 2 % Zn.
BcranoBieHo, mo BHXiI apoOMaTHYHHUX BYIVIEBOJHIB IIPH KaTaliTHYHOMY
TIEpEeTBOPEHHI CyMillli BYIJIEBOJHEBHMX Ta3iB MOXIJIMBO PO3paxyBaTH 3a Ipa-
BWJIOM aJUTUBHOCTI Ha OCHOBI pEaJbHOrO CKJajay TasiB TpoIeciB
JIECTPYKTHUBHOI TIepepoOKn Ha(TH.

ITpu 3aiiicHEHHI MPOMUCIOBOIO HPOLECY OJIEp)KaHHS apOMaTHIHHX
BYIVIEBOJHIB MPU  JIOCTATHHO BHCOKIH TNPOAYKTHBHOCTI  yCTaHOBKH
~50000 uM3/rox MOXIHBO Onepxati mpubIu3HO 10 TOHH PiAKOro Katami-
3aTy B FOAMHY, BMICT apOMAaTHYHHX BYIJIEBO/IHIB B SIKOMY cTaHOBHUTH 60 %0.
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CIIOCIB PETEHEPAIIIL BIIITPAIIbOBAHIUX
SMAIIYBAJIbBHUX OJINB

Anopiit Tpuzopos*, Onez 3enencokuii’
YHTY «XITI», syn. Opynze 21, Xapxis; grigorovandrey@ukr.net
21111 «VXIH», eyn. Bechina 7, Xapkie;, zeensky_ukhin@mail.ru

[epeocHarnieHHs: mpoMHUCIOBOCTI YKpaiHH, IO CIIPSMOBaHE Ha CTBO-
PEHHSI KOHKYPEHTOCHPOMOXHHX TIPOAYKTIB, sIKi ITOCTaBIIAIOThCS Ha €Bpo-
MeWChKUIA PUHOK, IMOB'A3aHE 3 POCTOM CHOXKMBAHHS BHCOKOBApTICHUX 3Ma-
IIyBaJIbHUX MaTepiaiiB. JoOMTHCS 3HAYHOI €KOHOMIT SIKHX, MOXKHA IIUISTXOM
X pauioHaIbHOrO BUKOPHCTAHHS Ta pereHepari.
Hwxge po3rissHeMO crocid pereHeparii ojvB, [0 HE BUMArae CKiIaj-
HOT'O TEXHOJIOTIYHOT'O 00JIaIHAHHS Ta JIETKO peasli3yeThCsl B yMOBaX HEBEJIH-
KX NPHUBAaTHUX BUpOOHMUTB. Tak, Ha mepuril cramii (auB. puc.) onuBa
BiJICTOIO€TBCS, (PIIBTPYETHCS Ta IMOTpaIuisie B KOHTakTop 9, Je mepemimnry-
€TBCS 3 TIOAAHUMHU peareHTamu. [icimst B cymim Jo7aeThes JeeMyibraTop 3
MOAAJIBIINM TOIIIOM MPOAYKTIB Ha HEHTpUQY3i.
34 6 5

ng 10 11 12
At

Puc. Cxema pereHepalriii BiAIpaibOBaHHX 3MallyBaJbHUX OJNHUB:
1, 10 — Bigctiiini emuocri; 2,4, 6, 7, 11, 13 — nacocwu;
3,5, 8, 12 —emHocrti 1151 pearenTiB; 9 — koHTakTOp; 14 — meHTpHdyTa.

BukoHaBIM BCi TEXHOJIOTIYHI Oreparlii, HaBeJIeHI BUIIE, MOXKJIMBO OTPH-

MaTH 4ucTy 0a30BYy OJMBY, Y SIKY, IIPH HEOOXiJHOCTI, BBOJSITH IAKET MPHCAIOK,
OTPUMYIOUH TOBapHY OJIMBY, PHAATHY VTSI TIOJIAJIBIIOr0 BUKOPUCTAHHSL.

80



MOTOPHI ITAJIUBA 3 BTOPUHHHUX
EHEPI'OPECYPCIB

Anopiii Tpuzopos, Onexciii Mapoynenxo'
HTY «XIII», yn. @pynze 21, Xapxis; grigorovandrey@ukr.net

BropunHi eHepropecypcu BiAirparoTh 3HauHy ponb y (OpMyBaHHI
HOBOI E€HepreTMyHoi crparerii YKpaiHM sika OCTaHHI pPOKHM Oa3yBamacs
30KpeMa Ha BUKOpHCTaHHI HadTH, razy Ta TBepioro nanusa. OgHak, B ymo-
Bax rocTpoi 3aJIeKHOCTI Hamol KpaiHW BiJ| IMIIOPTEPIB IIUX €HEPropecypciB
MOXHa 30y/yBaTH MII[HY Ta CTabiJIbHY €HEPreTH4HY CHUCTEMY TiJIbKH BUKO-
PHCTOBYFOUH Pi3HI MPOMUCIIOBI Ta MTOOYTOBI BiIX0omu. OJJHAM 3 HaHOUTBII ITOIIH-
PEHIMUX cepell BiIXOMiB, 0 HE MiIATalOTh MPUPOTHOMY 3HEIIKOHKCHHIO €
BHUKOPHUCTaHUH MONi€THIICH.

BrnpoBamkytoun y HadTOonepepoOHY NMPOMHCIOBICT Hapsiiy 3 Kia-
CHYHMMHU METOJaMH NepepoOKH HaTH 1 ra3y TakoX i TEXHOJOrii TepMmo-
JIECTPYKTUBHOI TIepepOOKH MOITIETIIICHY MOKHA OTPUMATH 3HAYHY KUTBKICTh
0a30BHX KOMITOHEHTIB JJIs1 BUPOOHHIITBA MOTOPHHX TAJIUB.

Tak, y mabopaTopHOMY peakToOpy CHeMiaabHOI KOHCTPYKIIT MPH ITij-
BHUIIEHOMY THUCKY 3 BUKOPUCTAHOIO TOJieTuieny 6yino orpumano 5 % (mac.)
razy; 15,3 % (mac.) GensunoBoi ¢pakuii; 14,4 % (mac.) racoBoi ¢paxuiii;
415 % (mac.) musenpHOi Qpakuii Ta 27,8 % (Mac.) OeH3UHOBOI (pakiii.
Brparu ckianu g0 1 % (mac.). s mesikux (pakiiidi cTaHIapTHUMH METO-
JamMu OyaM BH3HAY€HI OCHOBHI TOKa3HWKM SIKOCTI, BiJl SIKMX 3aJISKUTh
MOXITUBICTh IXHHOT'O BUKOPUCTAHHS y SIKOCTI MOTOPHOTO NaJIMBA.

Tak, BigHOCHA TycTHHA OeH3uHOBOI (pakmii ckiana 0,860; dpakiiii-
uwmii cxaz (nk — 67 °C, 10 % — 80 °C, 50 % — 118 °C, 90 % — 187 °C, 95 % —
218 °C, k. — 227 °C). 1llo crocyeThcs au3enbHOI (pakiiii, TO 1i BiJHOCHA
rycruna — 0,921, dpaxuiiiauii ckian (50 % — 262 °C, 96 % — 331 °C), tem-
neparypa cnanaxy ta 3acruransas 74 °C i -10 °C, BignoBiznHo.

ITpoBeneHi mociiKEHHS MOKA3alH, 1[0 BIPOBAKEHHS HA BITUM3HS-
HUX Ha(TOmepepoOHUX 3aBOIaX TEXHOJOTII TEPMIUHOI AECTPYKIlii BUKOPHUC-
TAQHOTO TIONIIETWIIEHY JIO3BOJIIE OTPUMATH SIKICHI KOMITOHEHTH MOTOPHHX
TIAJIUB Ta 3HAYHO 3HU3UTH COOIBapTICTh TOBAPHOI'O MPOAYKTY.
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OJEPXAHHA
MOIUPIKOBAHUX JOPOKHIX BITYMIB

HOpia I'punuyk, [lasno Mayinypa
Hayionanvnuii ynigepcumem «/Ivgiscoka nonimexmixka»

3aB/IKM BUCOKIN IIACTHYHOCTI, 371aTHOCTI BUTPUMYBATH BILIMB HU3BKUX
TeMIeparyp, TEMIIEpaTYpHUX TIeperiajiB, pisHUX JedopMallifHX HaBaHTaKEHb
OiTyMH MaroTh IIMPOKE 3aCTOCYBaHHS B JIOPOXKHHOMY Ta IMBUIBHOMY OY/IiB-
uuITei [1].

Mopudikauis 6yT™MiB 37aTHa 320€31IEUNTH MiJBUILIEHHS PiBHA (i3nKO-
MEXaHIYHUX TOKa3HWKIB OITyMy, TaKMX SIK TeMIlepaTrypa po3M’sKIIECHHS,
ajiresisi, MeHeTpals, TyKTWIbHICTh, Tomo [2]. Hamu BuBYasmcs 3MiHu (i3UKO-
MEXaHIYHUX BJIACTHBOCTEW OITYMIB HUIIXOM Mopaudikamii X emoKCUIHUMHU
J100aBKaMH Ha OCHOBI BiJTHOBJIIOBAHOI CHPOBHHH.

Mu ozxepxyBasid MOAU(IKOBAHUH OITYM NUISIXOM B3a€MOJIIT CTOKCHITY
pinakoBoi onii (EPO) 3 HadToBUM mopoxuiM Gitymom. ITiciast momudikarii
OITYM JIOCII/PKYBaBCs HA MO0 CTaHIapTHI moka3HUkKH sikocTi(Tabmuus 1).

Tabnuya 1
Bnume EPO na ¢i3zuko-mexaniuni BjacTHBoOCTI 10pokHiX 6iTymiB
BH/T
S pE— BHJZ | BHZA 60/90 | BHZ | 90/130
oK 60/90 | +3% EPO | 90/130 | +3%
EPO
;feMHepaTypa posb’ AKIIEHEA 32 49 54 45 495
KuibLeM 1 kynew”, K
Hemerparis mpu 298 K, MX0™ (0,1 mm) 87 70 123 102
Jyxrunsmicts npu 298 K, MA0 (cm) 66 70 >100 >100
3ueIuIeHHs 31 CKIoM, aaresist, % 74 76 95 97

BuBumBIIM 3MiHY OCHOBHHX BIIACTHBOCTEH OIiTYyMy NpH BBEACHHI IO
tioro ckinany EPO, BcraHOBNIEHO, 110 Monu(iKaiis JOPOXKHIX OITYMiB 3 J0-
nomororo EPO Beze 10 mokpamieHHs SIKICHUX XapaKTEPHCTHK MOAU(IKO-
BaHOro 0iTyMy, @ TaKOX J03BOJISIE TIOKPAIIMTH €KCIUTyaTaliiHI XapaKTepuc-
THKH JIOPOXKHIX TTOKPUTTIB, HE3aJIEXKHO BiJl MApKHu OiTYyMy.

Jliteparypa

[1] T'pynuukos N.B. TIponsBozacTBo HedTsHBIX OHTYMOB. M., Xumus, 1983. 188 c.

[2] Kopuaruna B. U., Patman JI. 1., HInons @. M. — Hedrenepepad. u Hedgrexumus,
1964
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TEXHIYHHUH ETAHOJI K JIOJATOK
TP BUPOBHULTBI CYMIINEBUX BEH3UHIB

Bacuns lymuax”, JTeonio Ksimkoscokuii, Onvea 3y6w1b2
Y[14T * Hagpmoximix Ipuxapnamms”
eyn. Maiioancvka 5, 78405, Haosipua, Ie-®pankiscvra oon., Yrpaina
2Hayionanshuii yrisepcumem “ Jlvgiécoka nonimextixa”
eyn. Cm. banoepu 12, 79013, Jlvsig, Ykpaina

B oxpemux kpainax, 3 METOIO PO3LIMPEHHS PECYPCiB MOTOPHUX MaJIiB
1 3MEHIIEeHHs 3a0pyIHEHHS OTOYYIOYOro CEepeAOBHINA, BHKOPHCTOBYIOTH
OCH3MH 3 JI0JIaBaHHSIM €TAaHONy. Y JesKil Mipi 0 TakuxX KpaiH HaJeXHTh 1
VkpaiHa, ska 3a paxyHOK BJacHOro BuIOOYTKYy Ha(dTH 3abe3redye CBOI
morpebu Onm3pko 10 %.

[Ipu nonaBaHHI eTaHONY 70 OCH3WHIB OCHOBHOIO TEXHIYHOKO TpOOIIe-
MOI0 € OOMEXeHa PO3UYMHHICTh Y OCH3MHI €TaHONy IPH HAsBHOCTI B HHOMY
HEe3Ha4YHOI KUIbKOCTI Boau. lle BuMarae qoiaTKOBOI MiATOTOBKM €TaHOINY, a
came, BUJIaJICHHsI 3 HbOT'O BOJIH.

Meroto pobotu Oys10 BU3HAYEHHS YMOB iCHYBaHHS TOMOTE€HHUX PO3-
YHHIB eTaHONy 3 OcH3uHOM. CyMill eTaHOoNmy i OCH3WHY MPECTABICHO SK YO0-
THUPUKOMITIOHEHTHY CHCTEMY, B sIKiii mapadiHo-HaTEHOBI BYIVIEBOIHI € HEIIO-
JSIPHUMH 1 HE 3IATHUMU JI0 TTOJISpU3allii; apOMaTU4Hi BYTJIEBOIHI — HETIONSIPHU-
MH, aJie 3JaTHUMH JI0 TIOJISIpH3allii; €TaHoI — HOJSIPHUM KOMITOHEHTOM i Bojia —
BHCOKO TTOJSIPHUM KOMITOHeHTOM. J[is1 rpacdiuHoi iHTeprpeTanii Takoi CUCTeMU
BUKOPHUCTOBYETHCS IPOCTOPOBA Jliarpama, sika € CKJIaJHOI Y BUKOHAHHI 1 KOPHC-
TyBaHHI. TOMY CHCTEMY CHPOILEHO 1 MPEACTABICHO YMOBHO TPUKOMIIOHEHTHOIO,
B sIKilf €TaHON 1 BOAY 00’ €ZIHAHO B OJIH KOMITOHEHT.

OnepxaHo HOBi ()OPMH PO3MIMICHHS TOMOTEHHUX 1 T'€TepPOreHHHUX
KOHLIEHTpaLifHUX IUIOIIMH Ha TPUKYTHIN miarpami. ExkcniepuMenTanbHi gaHi
MEPEBIPsUTH HAa PEaJbHUX CHCTEMax — MIPSIMOTOHHOMY OeH3WHI i OCH3WHI
pudopminry Ta TexHiuHoMy eraHoii 3a Temrepatyp Minyc 30 i minyc 20 °C.
PesynpraTi JochmijpkeHp MOKa3ajid, MIO JIO TOBAapHOIO OEH3WHY MOXKHA
nmonatu Oynb-sAKy KiJbKICTh eraHomy, ane He MeHie 20 %, 6e3 101aTKOBOTro
HOro 3HEBOJHEHHSL.
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MHOCIAOBHICTDb HEPETBOPEHHSA OKPEMUX I'PYIT
KOMITOHEHTIB I'Y/IPOHIB

Jl10606 Kampenko, Onena Acmaxosa, bozoana bawma, Apuna Typao

Hayionanvnuii ynigepcumem «/Ivgiscoka nonimexmixka»
eyn. Cm. banoepu 12, 79013, Jlvsig, Ykpaina

Birymu, orpumaHi BHACHiJOK OKUCHEHHS TYJIPOHIB i BUCOKOMOJIEKY-
nspHUX (paxuii HadTH, MepeBaXXHO HE BiAIIOBIAIOTH BUMOraM Ha TOBApHI
nponykTu. s omepkaHHS BUCOKOSKICHOTO OITyMy JOIIIJIBHO MPOBECTH
OKHCHEHHsI caMe OJMBHHUX (pakmii A0 CMOI — TOJOBHOI'O B’ SDKY4YOrO
KOMITOHEHTY 0iTyMmYy.

Byno BuBYeHO 3MiHY IpyNOBOrO KOMITOHEHTHOTO CKJIaJy B IpOIECi
OKHCHEHHSI TYAPOHIB JIBOX OJM3BKHX 3a (DI3SMYHUMH BIIACTUBOCTSMH, aje
BiJIMIHHUX 32 XIMiYHHM CKJaJoM, HahT — napadiHUCTOI TOTMHCHKOI (BMICT
napadiny 10 %) i 6e3napadinucroi aHacTaciBcbkoi. OKHCHEHHS TIPOBOIAIN
3a CTaHJapTHUX YMOB, ONM3BKUX JIO MIPOMHCIIOBHX, B PE3YJIBTATI YOTO Ofiep-
JKaHO TIO J[BA 3pa3ku OiTyMy PI3HOI'O CTYNEHs OKUCHEHHS. [ oTpuMaHUX
B3ipIIiB MPOBEJECHO aHaJIi3 CMOJI 1 acabTeHiB aJcOpOIifHO-CUTOBUM CIIOCO-
O0M, OJIMBHOI (pakii — piAUHHOIO XpoMaTorpadiero.

Orpumani pe3yibrard JaK0Th 3MOTy CTBEPIKYBATH, I0: a) Y PE3Yiib-
TaTi MPOBEJCHHS OKHUCHEHHS T'YJPOHIB OKHCHIOIOTHCS YCI TPy KOMITOHEH-
TiB; 6) B ONMBHUX (paKIisix Ha3BaHUX HA(T OKHCHIOOTHCS, TOJIOBHUM
yuHoM, apoMaTuyHi (10 i 50 %, BimnoBigHo) i Hadrenosi (60 i 0 %) Byrie-
BO/IHI; B) BMICT CMOJI IIPU OKHCHEHHI JOJIMHCHKOI HadTH 30imbmBCs 3 25 10
36 %, anacraciBcbkoi — 3MeHImBes 3 34 10 22 %; 1) BMICT acdaibTeHis, i,
MOKJIMBO, KapOeHiB i kap0Ooimis, 30utpmmBes 3 1,0 mo 26,0 % mis monuH-
cekoi HadtH, 13 2,5 mo 40,6 % — s aHACTACIBCHKOI.



OTPUMAHHSA HA®TOBUX CYJIb®OHATIB
3 BITYN3HAHOI CHPOBUHH

Jli0606 Kampenko, Onena Acmaxosa,
Jleonio Keimkoecwvkuii, Temana 3poook

Hayionanvnuii ynigepcumem «/Ivgiscoka nonimexmixka»
eyn. Cm. banoepu 12, 79013, Jlvsig, Ykpaina

HaiinenreBimmM criocoOoM it 30UTBIICHHS BUIOOYTKY HA(TH € €
XiMIYHHH cnoci0, skuil 06a3yeTbcs Ha TPOMUBII NpHU3aliiiHOI 30HU Mile-
JSIPHUMHU PO3YMHAMH Ha OCHOBI CYNb(OHATIB, OJEpP)KaHUX 3 apPOMAaTHYHHX
ByruieBoHIB. Halinemesmmmu i HaitedexktuBHimmmu cepen [IAP e ankin-
apoMaTH4Hi cynb(poHaTH, onepkani i3 HadToBux paxuiii 300-500 °C.

Byno BuB4YeHO yMOBH cynbdhyBaHHS HAQTOBUX (pakIii, sKi XapakTe-
pHU3YyBaJIUCS BIIMIHHUMH MOJIEKYJSIPHOIO Macoro i OynoBoto, 98 %-10 cyib-
¢atHOIO KHCIOTOIO 1 oneymMoM 3 BMicToM 18 % mac. BinmbHOi SO5. ocmin-
JKEHO, 110 TIPU BUKOPUCTaHHI ojieyMy, mopiBHSIHO 3 98 % kucioToro, BUXin
cynabdokucior Ha 20 % BigHOCHMX BUIUH. ONTUMATBEHUA EKOHOMIYHHA
BUXIJ[ CYIb(OKUCIOT OTpUMYIOTH 3a Temmeparypu 60—70 °C 3anexHO Bij
MoJIeKyJsIpHOI Macu BuxiaHOI ¢pakuii i 100 % mac. Butpati 18 % oneymy Ha
BHXiHY (hpaKuito.

OpepxaHi JaHi MOKa3ajd, 110 MOXKIJIMBO HpOCylb(yBaTH yci TPYIH
KOMITOHEHTIB, siKi € B HadroBux ¢pakuisx. IIpore, moBepxHEBO-aKTHBHA
BJIACTUBICTh OJCPKAHUX CYIb()OHATIB 3aJIC)KUTh BiJl OYIOBU BHUXIiJIHOI
CHpOBHHH. HaiOinbIl aKTUBHUMH 3a TPYIIOBHM CKJIAZIOM CYJIb(OHATH
ONIEPXKYIOTh 13 (pakiii apoMaTHYHUX BYIIIeBOMHIB. OiepikaHi MIlEIApHI
PO3YHMHH Ha OCHOBI apOMAaTHYHHUX BYIJIEBOJHIB € e()EKTUBHUMH peareHTaMu
JUIs IPOMHBKH NMPU3a0iiiHOT 30HM Ha(TOBOI CHPOBUHH.

HadToBi cynsdonanu, onepxati i3 napadino-HadreHoBoi dpaxiiii, 3a
TPYNOBUM CKIJIQJIOM € MEHII IOBEPXHEBO-aKTHBHUMHM, IPOTE€ BOHM Kpalle
HelTpasli3yroThCs Y BOXHMX PO34MHAX GaKkTepisAiMu. IX MOXKHA BUKOPUCTATH B
TEKCTWJIbHIHM MPOMHUCIIOBOCTI, @ TAKOXK JIUISI MUTTSI 3aJTi3HUYHUX IIMCTEPH.

Orxe, ximiuna mpupona nadrosoi ¢pakiii 300-500 °C smiuBae Ha
BHUTHUCHIOIOUY 3JIATHICTh OJIEpKaHUX Ha ii OCHOBI HaTOBUX cynbdoHaTiB. Ha
co0iBapTicTh HA)TOBUX CYJB(OHATIB BIUIMBAE BMICT apOMATHYHUX CTPYKTYP
y BuxigHiid HadToBiH (paxii.
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OJEPKXAHHA MOJU®IKOBAHOI'O BITYMY
JJIA ITIOKPIBEJIBHUX MATEPIAJIIB
XO0JIOAHOI'O HAHECEHHSA

Anopin Hacypcokuii, FOpin Xniouwun, Onee I'punuwiun
Hayionanvnuii ynigepcumem «/Ivgiscoka nonimexmixka»
eyn. C. banoepu 12, 79013, Jlvsis, Yrpaina; nagur kyy@meta.ua

IMokpiBesnbHI MaTepiaii Ha OCHOBI OiTyMy Jy’Ke pO3IOBCIO/KEHHI Ha
YKpaiHCBKOMY PHHKY. M'sika MOKPIBJISI IIMPOKO 3aCTOCOBYETHCS HA TUIOCKUX
Jlaxax >KUTIOBUX OyJMHKIB 1 IPOMUCIOBHX CHOPY/I.

BiTymu 3 SIKMX BHTOTOBJISIIOTH IOKPIBEJIbHI MaTepiaiy € AyKe YyTIHBi
JI0 TepenajiB TeMIepaTyp i pisHUX aTMOc()epHMX BIUIMBIB. IX HeraTMBHOIO
BJIACTHBICTIO € HU3bKa MOPO30CTIHKICTh, IO POOMTH TOKPUTTS HEIOBrOBiY-
HuM. Hamu OyIT0 BUBYEHO MOXKJIMBICTH PO3pOOJICHHS OITYMHOTO Martepiairy
KM MOXXHa OyJie BHKOPHCTOBYBATH JUIsi BUPOOHMIITBA MOKPIBENBHUX 1
I30JISLIHUX MaTepialliB XOJIOXHOTO HAaHECEHHS.

Byno BHBYEHO OCHOBHI 3aKOHOMIpHOCTI Tporecy Moau]iKyBaHHS
oymisensHoro Girymy mapku BHB 70/30 suisuoto omieto, CBC i rymoBoro
KpuxToo. MoaudikyBaHHS CIIOYaTKy MPOBOAMIN JUISHOIO OJI€0, IO Aajio
MOXIIUBICTB OfiepKaTh OiTyM 3 XOpOLIOKO a/re3ielo Npu KiMHATHIN Temmepa-
Typi. Ilicns mporo Mu aonaBanu CBC i CTBOPIOBAIM MOTPiHHY KOMIIO3HIIIIO
sIKa XapaKTepU3YEThCS TOOPOI0 EIACTHYHICTIO, BUCOKOI TEIDIOCTIMKICTIO 1
XOPOIUIOK THYYKICTIO IIPH MIHYCOBHX TeMIIepaTypax. byino BcTaHOBiIEHO 110
HalKpaml eKCIUTyaTaliiiHi MOKa3HWUKH OTPUMaHoi OITYyMHOI KOMIO3HMINT
JIOCSITAIOTHCS TIPH HACTYITHOMY BMICTI KOMIOHEHTIB: 77,5 % Gitymy Mapku
BHB 70/30, 17,0 % manoi omnii 5,5 % CBC.

AJte BpaXxoBYIOUH T€ 1[0 BUKOPUCTAHHS IIPOMHUCIOBOI0 MOoudikaTopa
CBC cunbHO miABHINYE BapTICTh KiHIIEBOrO MaTepially B HaC BUHHKJIA ies
3aMiHUTH Horo rymoBoio kpuxrtoro. Jlomasmm 10 % rymoBoi KpuxTH MH
onepkaiu MoJAu(iKOBaHUH OITYM 3 TaKUMH CaMHMHU XapaKTEPUCTHKAMU SIK
nipu 5 % Bwmicri CBC.

Takum ynHOM Oyno ofepkaHO MoAMGIKOBaHMHA OITYM, SKH MOXe
OyTH BUKOPUCTAHMH JJIsl BUPOOHMIITBA IOKPIBENBHUX 1 I30JAIIHHUX Ma-
TepianiB X0JOAHOrO HaHeceHHs. [lepeBaroro Takmx marepiaiiB € Te IO iX
mepe/i YCTAaHOBKOK HE TMOTPiIOHO iX JOMAaTKOBO HarpiBaté abo oOpoOmsTu
OGITyMHMMH MacTHUKaMH, 1[0 B CBOIO Yepry YCKJIaJIHIOE 1 3I0POKIYE IMIPOIIEC
MOHTaXYy.
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JTOCJIIKEHHS HOBOT'O IHTIBITOPY KOPO3II

Ipuna Onucwkie, Ilempo Toninvnuyvkuii, Bikmopia Pomanuyk
HY «Jlvsi6cvka nonimexuixa», eyn. Cm. Banoepu 12, Jlvsis; topoil @polynet.lviv.ua

3axuct obnamHaHHA HadTOMEepepOOHHUX 3aBOJIB BijJ| KOpO3il B mpo-
necax HadrornepepoOKHM Mae HaJ3BHYaiHO BakinBe 3HaudeHHs. [lo-mepie,
3MEHIIYETHCS MOMaJaHHs Kopo3iHo-akTuBHEX cronyk (HCI, HyS) B HadTo-
MIPOAYKTH; IO-IpYyre, 3MEHIIYIOThCS BTPaTH METally BHACIHIZOK KOpo3ii i,
TaKUM YUHOM, 3HAYHO IPOJIOBXKYETHCS TEPMIH eKCIUTyaTalii oOiaHaHHS,
MIO-TPETE, 3MEHITYETHCSI HMOBIPHICTh TEXHOT'€HHHX KaTacTpod.

B nabopatopii kadeapu xiMiuHOT TeXHOJIOTIi epepoOky HaTH 1 ra3y
HY «JIbBiBChbKa IIONITEXHIKa» CHHTE30BAHO IHTIOITOp KOpO3ii HIISIXOM
B3a€MOJIIi KUPHHUX KHCIIOT, OJIEP’)KAaHHUX 3 PINAKoBOi Oiii, 1 JMETaHOIaMiHY.
EdexruBHicTh OiepxaHoro amiry BU3Ha4aIu 3TiJJHO METOJIUK, OIIMCAHUX pa-
wime [1], Ha mracTuHKax 3 Mmifi, agroMminito Ta cram 20. Butpary inri6itopa
smiHroBanu Bij 50 r/T 10 250 r/T KOpO3ifHOro cepenoBHUIna, TEMIIEpaTypa BU-
npobyBanb craHoBmia 50, 60, 70 °C. EdexruHicTs oznepkanoro iHriditopa
MOPIBHIOBAIM 3 paHilie xociipkeHuMu iHrioiTopamu OT-2, JIEOJI-4241
mapku b [2].

BcranoBieno, mo 3axucHUi eeKT JOoCHipKyBaHOro iHridiTopa s
cram cxiagae 93-98 %; g mini —45-52 %, na anmominiro — 50-53 %.

Jliteparypa:

[1] Iar. 64703 Ykpaina MIIK® C23F 11/10, C10 G 75/00, C10 G 7/00 Croci6
BH3HAYECHHS CTYNEHs 3aXHUCTy iHTi0iTOpiB Kopo3ii It HadTO3aBOACEKOro 007aj-
nannsi /| Pomanuyk B.B., Tomineauikuii I1L1.; 3asBHUK Ta mareHToBiacHuK Harrio-
HambHUH yHiBepcuTeT «/IbBiBCchKa momiTexHika». - Ne u 2011 06534; 3asBi.
24.05.2011, omry6m. 10.11.2011, 6rom. Ne21.

[2] Pomanuyk B.B. J{ociqHO-pOMHCIIOBI BHIIPOOYBaHH iHTiOiTOPY KOpo3ii “ leon-
4241” y texHonoriyaux cepepoumax I'uinuuuiscekoro I'TI3 / B.B. Pomanuyk, ILI
Tominerunekuii, B.O. Tporenko, B.B. Cminosens // Hadrosa i razoBa mpomuciio-
BicTh.— 2012.—-Ne 3.—C.38-42.

87



3ACTOCYBAHHA IVIACTUPIKATOPA
JJIA OAEPKAHHA MOAU®IKOBAHUX BITYMIB

Cepeii ITuwi’ es, Opiu I'puuenko, Bonooumup I'yuska

Hayionanvnuii ynieepcumem «/Ivsiscorxa Ionimexunixa»

Bbrmsbko 30 % OiTymiB, sIKi BAKOPHCTOBYIOTHCS Y JOPOKHBOMY Oy/IiB-
HHUITBI, MOJU(DIKYIOTh PI3HOMaHITHUMH J0JIaTKaMH, 3HAYHA YaCTHHA 3 SKUX
€ TIONIMEPHUMH CHOJyKaMHu. BHKOpHCTaHHS MOJIMEpIB CyIPOBOMIKYETHCS
psizoM mpobieM, OCKIIBKM MOIU(]IKyBaHHS HUMH 9acTO IPHU3BOAUTH 10 OT-
PHUMaHHSI KOPCTKUX Ta KPUXKHX OITYMIOMIMEPHHX CHCTeM (CYTTEBO MiBHU-
LIYEThCS TEMIIEpaTypa po3M sIKIIeHHS MOAM(IKOBaHUX OITYMIB, MpoTe NMpH
[[bOMY MOTIPIIYEThCS TUIACTHYHICTH OITYMIB — 3MEHIIYETHCS TECHETPALlis).
Tomy BuHHKae motpeda BUKOPUCTAHHS CIIOJYK apOMaTHYHO-HA(TEHOBOI OC-
HOBH, TOJIOBHUM 3aBJIaHHSM SIKUX € 301IbIIEHHS TIIACTHYHOCTI.

B sxocti nnactudikatopiB BUKOPUCTOBYBAIN T'YAPOH 3aXiTHOYKpaiH-
cokux Hadr (1) Ta ekctpakT cenekTuBHOro ouwmiieHHs (2). B pesymprari
MoaudikyBanHs OiTymy iHIeH-kymapoHoBoto cmomnow (IKC) 3 Bukopuc-
TaHHsIM miactudikaTopie 11 2 oxeprkanu momudikosani 6itymu (BMII), xa-
PaKTEPUCTUKH SIKMX HaBEJIEHO Y TaOnuIi.

Tabnuys 1
Xapakrepuctuku BMII
TeltmepaTypa Hymnb- 3lfenneHHﬂ Tenerparis,
BMIT PO3M’ SIKILIEHHS 32 HICTb, 31 CKJIOM, 0.1 Mu
KUIBLIEM 1 KyJI€r0, °c m-107 % ’
B+7%IKC 52 36 100 38
B+7%IKC+8%(1) 52 26 93 62
B+12%IKC+12% (2) 52 28 87 65
Hopwma ns BMIT mapku
>52 >2 >7 1-
60/90 — 52 =5 =25 =1 61-%0

Sk cBimuats nani tabmaumi, BMII Ha ocuosi IKC He BiAnoBizarThL BU-
MoraM JI0 TIeHEeTpalli, a IPH 3aCTOCYBaHHS IIaCTU(IKATOPIB BIAETHCS OAEp-
xatu BMII, ski Bimnosigarote ocHoBHuUM BuMmoram JICTY b B.2.7-135:2007
quts Mmapku BMIT 60/90 — 52.
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BIIJIMB I'PYIIOBOI'O BYI'VIEBOJHEBOTI'O CKJIAY
HA T'A3OTBIPHY 3JIATHICTbh HA®TOBUX OJINB

leanna Caban, Onee I punuwiun
Hayionanvnuii ynigepcumem «/Ivgiscoka nonimexmixka»
eyn. C. banoepu 12, Jlvsis, 79013, Vrpaina; ivannasaban@gmail.com

[Tpn BUKOpHUCTaHHI PiJKUX MACTHIBHUX MaTepiaiiB, BATOTOBJIEHUX Ha
OJIUBHI¥M OCHOBI, 3aXUCHY IUTIBKY Ha TIOBEPXHI ()OPMHU YTBOPIOE CaMe OJIUBA.
3 mjiTepaTypHHX JUKEped BiJIOMO, IO SIK KOMIOHEHT MACTHJIBHOI PiJUHHU
Kpallle BHKOPHCTOBYBATH 3JIMIIIKOBI OJIMBH, HI)K AUCTUIISATHI, OCKIJIbKM BOHH
BOJIOZIIOTH HMXKYOIO ra30TBIpHOIO 3aaTHicTIO. OMHAK, B JIiTEpaTypi BiACYTHI
JlaHi MMpO Ta30TBIPHY 3/1aTHICTH 1 Mepioj BiTHOCHOI CTabIIBHOCTI 3aJIMIIKO-
BHX OJIMB, SIKi BiIPi3HSIOTHCS TEXHOJOTIEIO OAEPXKAHHS 1 XIMIYHUM CKJIAZIOM.
Sk 00’ ekT moCiKEHHS O0yII0 BUOpaHO 3aIHuIIKOBY 0a30By onuBy, MC-20 Ta
[-40, a Takox rpynu BYIJIEBOAHIB, sIKi OyiW BUAIJEHI 3 IMX OJNUB ajcopod-
LITHUM METOJIOM.

OCKIJIbKM HeMa€e MaHuX MpO TEMIIEpaTypy Ha MeXi KOHTaKTy Ipec-
¢dopmu i rapsaoi ckoMacH, npuiMaemMo, 1o (popMa HarpiTa 10 TeMIepaTrypu
600, 650 i 700 °C, ToMy CBOI TOCTIXKCHHS MU MPOBOAWIN CaMe IPH ITUX
TeMIIepaTypax.

IMpu 600 °C HaiiBUIIOIO Ta30TBIPHOIO 37IaTHICTIO BOJIOAIIOTH mapadiHo-
HaTCHOBI BYIJICBO/IHI, BHIUICHI 3 0Aa30BOI OJMBH, HAWHIDKYOK MOHOIMKITIYHI
Ta OIIMKIIYHI apOMaTWU4HI BYIJIEBOMHI. ['A30TBIpHA 3AaTHICTD MOMIMKIIYHHUX
BYITIEBO/IHIB 3aJIMILKOBOI OJIMBH 3aiiMae MpOMiXKHE 3HAUSHHsI, OJHAK /ISl ouB I-
40 i MC-20 € naiisumioro. [Ipu 650 °C HalHWKYOI Ta30TBIPHOIO 3/ATHICTIO
BOJIOJIIFOTH MOHOAPOMATHYHI BYIJICBO[HI, HAWBHILOIO JUISl 3aJIMIIKOBOI OJWBU
napadino-nadrenosi ByriteBomHi, st MC-20 ta [-40 — moninukitiyHa apoMaTy-
ka. [Tpu 700 °C HaliHMXYOIO Ta30TBIPHOO 3AATHICTIO BOJOAIE MOMIIUKIIYHA
apomaruka st MC-20, mist [-40 6inuxitiuna. [Mapadino-HadTeHoBI Ta MOHO-
apoOMaTHYHI BYTrJI€BOHI BOJOMIIOTH TPOMIXKHOO I'a30TBIpHOIO 3AaTHICTIO.

Ha ocHOBi BHBYEHOI Ta30TBIpHOI 3aTHOCTI IPYyIl BYIJIEBOJHIB, BUI-
JICHUX 3 ONIUB aJcopOIifiHuM MeToaoM, mnpu Temieparypax 600, 650 i
700 °C, MmoxHa 3p00UTH BUCHOBOK, 1[0 HAWHIKYOIO Ta30TBIPHOKO 3J]ATHICTIO
BOJIOJIIFOTH MOHOIMKITIYHI Ta OIIMKITIYHI apOMaTHYHI BYIJI€BOIHI.
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HA®TOBI CYMIUI 13 3AJAHUMHU
BJIACTUBOCTSAMH IIIbOBUX ®PAKIIINA

Ipuna Tkau, Bimanina Mapmunenko, €ezenia Illunoscvka,
Onena Tepmuwina
«YKpaincorutl 0epacagHull XiMiKo-mexHOI02IUHUL YHIGepCUmem,
npocn. Iazapina 8, 49005, Juinponemposcok; tirina.g.89@mail.ru

[Tpn BUKOpHCTaHHI B SKOCTI CUPOBMHHU Ha(TOBHX CyMillIei 3a3BHYaii
CKJIaJ] KOMITO3MIIH BHOMPAIOTh €MITIPUYHO, B OCHOBHOMY, 3a aJWTHBHUMH
rokasHuKkamMu. OCHOBHUM KPUTEPi€M ONTUMAJIBHOCTI L€l CHPOBUHH € MOTEH-
LiHUE BMICT HUTbOBHUX (ppakiiii i BiAMOBIHICTH iX XapaKTEpUCTHK BUMOTaM
CTaH/apTiB Ha HAQTONMPOIYKTH.

HenocratHiii 3anmac excruryatalifHuX BIaCTHBOCTEH IILOBUX (pak-
il y cKJIaJi CHPOBUHH IPHU3BOANTD JI0 OJIEp KaHHS HEKOHIUIIHHOT MPOJIyK-
i1 Ta BTpAT MOTEHIIAITy CHPOBUHH.

Mertoro pobotu OyJI0 BiIIpaIfOBaHHS METOJAWKH PAalliOHATHHOTO 3Mi-
nryBaHHs HagToBUX KOoMIOHEHTIB [1]. 1o 3amauy BupinIyBaau po3paxyHKo-
BHAM CIOCOOOM 3a XapaKTepHCTHKaMH IIbOBOI (pakiii Takux siK TYCTHHA,
KiHEMaTU4YHa B SI3KIiCTh, TEMIIEpATypa 3aCTUIaHHA Ta MOJIEKYJIIpHA Maca, 110
HaKOUIBII TOBHO BU3HAYAIOTH PEOJIOTIYHI 1 HU3bKOTEMIIEPATypHi BIaCTHBOC-
Ti TOBapHHX ITPOIYKTIB.

OO0’ ekTaMH JI0CHIPKEHh BUKOPUCTAHO IT SITh 3paskiB HadTH YKpaiH-
CBKOTO TIOXOJUKEHHSI Ta OIepyaHi 3 HuX racosi ¢pakuii (140240 °C).

Penentypy 3MilyBaHHS KOMIIOHEHTiB HA(TOBOI CUPOBUHH pPO3paxo-
BYBAJIX Yepe3 SIKICHUM MOKa3HUK R

[R=(1-N)/(B-1]),
ne N — BijHOIIEHHS HOPMOBAHMX EKCIUTyaTallifHUX BJIACTHBOCTEH racoBoOi
¢pakuii 10 BIAMOBIAHMX TMOKa3HHWKIB IILOBOI (pakiii, ojepxaHoi 3
MIepIIOro KOMIIOHEHTa CyMilli. B — BiJHONIEHHS XapaKTEpPHUCTHK IacoBOI
(pakuii nepuroro i Apyroro KOMIIOHEHTIB HAQTOBOT KOMITO3HIII].

ExcriepumenTanbHa TepeBipka BIIACTUBOCTEH OJEpP)KAaHWX TacOBHX
(pakuii miaTBepAUiIa HaAlHICTE MeTOAy pOopMyBaHHS HAQTOBUX CyMiIlIEH.

Jliteparypa

[1] Osuapoe C.H., Konecuukos C.H., KonecankoB .M., OuapoBa A.C. ITapamerpu-
YECKUE YPABHEHHS ISl ONpEICIICHHS] CBOFCTB Ta30BBIX KOHACHCATOB M HX LEJIEBBIX
¢paximii // Hedrenepepaborka u vedrexumust. —2012. —Ne 1. —C. 6-10.
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10 IIUTAHHSA CTAPIHHA HA®TOBUX BITYMIB

FOpia Xniouwun, Ipuna Ilouancoka
Hayionanvnuii ynigepcumem «/Ivgiscoka nonimexmixka»
eyn. C. banoepu 12, 79013, Jlvsis, Yrpaina; yurii.y.khlibyshyn@lpnu.ua

Sk Bigomo, OiTyM HIMPOKO 3aCTOCOBYEThCS I OyTiBHHIITBA JIOPIT.
XimiuHa mpupona HadTH Ta TEXHOJIOTIS BUPOOHUIITBA JOPOXKHIX OITYMiB, B
OCHOBHOMY, BU3HAYAIOTh iX SIKiCTh. TOMY aKTyalbHUM 3aBAAHHSM € BHBUYEH-
HS BIUIMBY TEXHOJIOTiT BUPOOHUIITBA Ha TPYMOBUHA XIMIYHUHA CKiag OiTyMiB,
Ha X CTPYKTYPHY Ta TEPMOOKHCIIOBAJIIbHY CTAOUTBHICT, aAre3iiiHi BIACTH-
BOCTI, II0 BW3HAYa€ TEPMiH CIyXOM aBTOJOPIr B YMOBax eKCIUTyaTalii.
OfHUM 3 YUHHUKIB, SIKMIA HANOIJIbIle BIUIMBA€ HA BJIACTHBOCTI ac(aybTo-
OeTOHIB € cTapiHHs B Horo ckiaai 6itymy.

[pouec crapiHHs B sDKY4Oro NMPU3BOANTSH JO HOTIPIIEHHS HOTro 34er-
JICHHSI 3 HAIIOBHIOBAYEM, TOMY METOIO JIOCITi/PKEHHSI € OTPUMAaHHSI CTIHKUX 10
cTapiHHs OiTyMiB Ta 30€peXeHHS 1X aAre3iiHOI 3aTHOCTI.

[lepcriekTHBHUM HANpsIMOM € OTPUMaHHS HEOKMCHEHUX 3aJIMIIKOBHX
Ta KOMITayHIOBaHUX OITYMIB, SIKi BUPI3HSIOTHCS BHCOKHMH ITOKa3HUKAMHU
€JTACTUYHOCTI 1 IIacTHYHOCTI. SIK MoanGikaTopu TaKoX pO3IISIIAOTHCS i
NMo0iuHl TPOAYKTH HadTonepepoOHOI MPOMHUCIOBOCTI, TakKi SK 3aJHIIOK
BiCOpEKiHTY, Ba)KKa CMOJIa MipoJTi3y Ta KUCIUH TYIpPOH.

BuBueHHs nipoliecy BUKOPUCTAHHS KUCIIOTO TYIPOHY SIK CHPOBHHHOTO
KOMITOHEHTa JIO3BOJINTH HE JIMIIE BUPINIMTH MHUTAHHS YTHII3alil IbOrO
BiJIXO/Jly BUPOOHHMIITBA, aj€ 1, OTPUMYBATH B’ SDKYyUe, IO BiJPI3HAETHCS BHCO-
KAMH are3iiHIMH BIACTUBOCTSIMH, 30KpeMa 1 MiciIst IpOorpiBaHHs.

JlocnmipKeHHsIMA BCTAHOBJIGHO, IO HaWOUIBII BHCOKHUM ITOKa3HUKOM
3UYEIUIeHHS 3 KHCIMM MiHEpaJlbHUMHU MaTepiajioMTa CTiHKUM 10 CTapiHHS
XapakTepu3yeTbesi OiTyM, OTpUMaHMN NpPU KOMIIAYHIYBaHHI B ONTHMallb-
HOMY CITiBBiTHOIIIEHH] HA()TOBOT'O Ta KUCJIOTO T'YIPOHIB.

Jliteparypa

[1] Pa3paGoTka TeXHOIOTHH MMPOU3BOACTBA HEOKHCICHHBIX OuTymMOB / 10.A. KyTbun
[u op.] // Hedrenepepaborka u Heprexumus. — 2002. —Ne 11. — C. 16 — 19.

[2] Konbanosckas, A.C. Hopoxubie outymsr / A.C. Konbanosckas, B.B. Mu-
xainoB. — M.: Tpancnopr, 1973. — 262 c.
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P2 XIMMOTOJIOI'TA
CHEMMOTOLOGY

THE STUDY OF ANTIWEAR PROPERTIES OF JET
FUELSMODIFIED WITH BIOCOMPONENTS

Anna lakovlieva', Sergii Boichenko', Oksana Vovk®,
Kazimierz Lejda?, Hubert Kuszewski?
"National Aviation University, Kosmonavt Komarov's Ave. 1, 03680, Kyiv, Ukraing;
pinchuk_anya@ukr.net; 2Rzeszow University of Technol ogy, 35-959, Al. Powstancow
Warszawy 8, Rzeszow, Poland

Ove the lagt years dternative fuds have been used not only motor
transport, but for aviation as well. Today internationa organizations pay much
attention to the questions of making civil aviation ,,green”.

One of the possible ways to replace conventiona jet fuels with renewable
fuesis use of methyl (ethyl) esters of plant oils or animd fats. Today properties
of various biofuds are not sudied completdy. Special attention must be paid to
research of exploitation properties of dternative fuels. Lubricity of jet fud, two
kinds of biocomponents and their blends with jet fuel was investigated during the
experiment. Usually antiwear properties of jet fuds are estimated by the wear
value of pecificfriction pair. Value of scuffing load may be also used to estimate
this characterigtic. Antiwear properties of fud samples were investigated using a
T-02U four-ball tester that consgts of the testing device and a metering-control
system. The mechanical part (testing device) includes body, power train, friction
pair load bearing drive, ball cup assembly and abase. The principle of the method
is determining of the scuffing load applied to the friction pair. The fud sample
with the highest value of applied scuffing load is considered to have the best
antiwear properties.

Taking conventiond jet fud as a reference sample we can conclude that
use of rape oil esters postivey influence the lubricity properties of jet fud.
Alternative jet fuels, which contain rape oil derived biocomponent are
characterized by better antiwear properties. Other words, rape oil esters positively
affect lubricity properties of conventiona jet fuds and may be used as an
improver of jet fud antiwear properties. The use of rape oil esers may have a
number of advantages. Among them: subgtitution of conventional oil with
renewabl e resource, decreasing of exhaust gases emissionstoxicity, improvement
of safety parameters of fudl, decreasing of carbon dioxide emissions.
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THE INFLUENCE OF RAPE OIL ESTERS
ON PHYSICAL-CHEMICAL PROPERTIES
OF JET FUELS

Anna | akovlieva®, Oksana Vovk', Sergii Boichenko?,
Kazimierz Lejda?, Hubert Kuszewski?
"National Aviation University, Kosmonavt Komarov's Ave. 1, 03680, Kyiv, Ukraing;
pinchuk_anya@ukr.net; “Rzeszow University of Technology, Al. Powstancow
Warszawy 8, 35-959, Rzeszow Poland,

Constant increase of aircraft fleet and decrease of crude oil deposits
promote escalation of the world energy crisis. Thus, the task for search and
implementation of alternative jet fuels becomes especially vital. There is a
successful experience in use of aviation biokerosene that is a mixture of con-
ventional jet fue and biocomponents produced from plants oil up to 50 %.
The purpose of this study was to investigate the influence of rape oil bio-
components on physical-chemical properties of jet fuels.

The first gep of the work was devoted to investigation of physical-che-
mical properties of conventiona jet fuel and three kinds of rape il biocompo-
nents. Biocomponents were specially modified for application as a component
of jet fuels. This process allows improvement of physical-chemical properties
of biocomponents. The next step was to study influence of biocomponents on
physical-chemical properties of jet fuels.

Densty and fractional composition directly influence on fud volatility —
processes of evaporation, fuel-air mixture formation, completeness of com-
bustion, absence of smoke in combustion chamber. Density plays an role for
estimation fuel energy properties, mainly heat value.

Viscosity causes impact on fuel pumpability in fueling system: de-
termines injection and spraying of fuel in combustion chamber. It influences
on fue filters and nozzles efficiency at low temperatures, mainly droplets
diameter. Viscosity stipulates anti-wear properties of jet fuels.

Freezing point allows estimating low-temperature properties of jet
fuels, mainly fluidity at low temperatures during high-dtitude flights of sub-
sonic aircrafts.

It may be concluded that modification of conventional jet fuel by rape
oil-derived components is possible. At the same time thereisaneed in more
detailed influence of biocomponents on fuel properties for optimization of jet
engines operation using new kind of fudl.
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BUMAJTIOBAHHSA TU3EJIBHOI CAXKI
HA OKCUJIHO-METAJIEBUX IMITPETHOBAHUX
KATAJIIBATOPAX

Onez Kaniniuenko, Hamanin I'ypegsina, JIio6o6 Cuixncko
JIBH3 Ykpaincokuii 0epoicagHuil XiMiko-mexHono2iuHul yHigepCumem
npocn. Iazapina 8, 49005, Jninponemposcok; 1snizhko@mail.ru

B ocranHi poku MIBUAKO PO3BHBAIOTHCS HOBI 00JIaCTI BUKOPHCTAHHS
aJIFOMIiHII0, TUTAHY Ta iX CIUIABIB SIK HOCIiB aKTHBHOI KaTaJIITHYHOI MAacH IS
aBTOMOOIBHUX (iBTPiB. MeTalleBy OCHOBY MOKPHBAIOTh OKCHIHO-KEpaMiy-
HUM TOKPUTTSM, SIKE CIIYXKUTh IHEpTHUM HOCIEM 1 MOXKE YTpUMYBaTH HaHecCe-
HUH KaTamiTHaHui map. Taki kaTamizaTopu BBaXKaloTh e(peKTUBHUMH, EKOHO-
MIYHUMH 1 TIEPCHEKTUBHUMHU ISl BUMATIOBAHHS JTU3EJIbHOI CaXKi Ta OKCHIY
BYIJICIt0 B aBTOMOOIMbHUX (inpTpax [1]. OkcuaHo-KepaMivHMil miamap Ha-
HOCSITH y BOJIHUX PO3YMHAX NPH Aii iCKPOBHX PO3PSAIB, IO AO3BOJISIE OTPH-
MYBAaTH TYTOIIABKi IIOKPHUTTS Ha JIETANISX CKIIAJHOI T€OMETPUYHOI popMH.

B naniii po0oTi BCTaHOBJIEHI OCHOBHI IapaMeTpH PEKUMY HaHECEHHS
TIOKPUTTIB Ta YMOBH IX IMIIpErHallii KaTaliTUYHO-aKTHBHUMH CIIOJTYKaMH.
IMokazano, mio 3a XIMIYHUM CKJIAJOM 1 TOPHUCTICTIO aHOJHO-KepaMidHi
TIOKPUTTS, OTPUMAaHI Ha aJIfOMiHIi 1 TUTaHI B CHJIIKATHOMY PO3YHHI, MOXYTh
CIIY)KHTH IHEPTHUM MiANIapOM ISl MOAAJBIIOr0 HAHECEHHS KaTaJiTU4HO-
aKTHBHUX OKCHUIIB. KiHETHKyY mporiecy OKHCIEHHs JU3EIbHOI Caki BUBYAIN
METOJIOM TepMOorpaBuMeTpii. BcraHOBIIEHO, IO OTpUMaHI KaTaliTUYHO-aK-
tueHi mwapu (Cu, Mn, Co)/Al,05(TiO,)-NS O, 3HIKYIOTh TEMIEPATYPY 3r0-

PAHHS TH3eIbHOI caxi Maibke Ha 160°C.
Jliteparypa

[1] JTebyxoBa H.B., Kapnosuu H.®., Makapesuu K.C., Yurpun IL.I.. Karanus B
npomeiiieaHocta, 2008, 6, 35.
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HAJIJTY KHI KOMILTEKCHI KAJIBIIAOBI
MACTUJIBHI CUCTEMH HA KAPBOHOBHUX
KHNCJIOTAX Cis

€e2en Koounancokuii, 30sa Asopcovka, Onexcin ITwmenuuka, Onez Miugyx
Yrpaiucoruii nayk.-oocn. incmumym Hagpmonepepobroi npomuciosocmi <MACMA»,
npocn. Ilannadina 46, Kuis-142, YVipaina, evdksas@gmail .com

HanonucriepcHi Ha[uTy>KHI KaJIBIIHOBI CHCTEMH € NPEKypcopaMH Hal-
JY)KHUX MAacTWJI 3 BUCOKMMH EKCIUTyaTallifHUMK XapakTepucTukamu. [lopsin
3 HQUIY)KHUMH Cynb(OHATHUMH MacTwiamu B iHcTuTyTi YKpHJIIHIT
“MACMA" Bnepuie y cBiTOBil npakTuii Oy po3poOieHi BUCOKO €KOIIIO-
LifHI HaJUTY)KHI aJKiIcamiuMiIaTHi Ta (EHONATHI KOMIUIEKCHI KaJIbIiHOBi
Mactiwia. OCTaHHIM 4YacoM TEHAEHIS J0 CTBOPEHHS JOCTYIMHHX MAacTHll,
e(pEeKTUBHMX B YMOBaXx OJHOYACHOI JIii pI3HOBEKTOPHHUX CTpEC-YNHHHUKIB, iH-
TeHCU(iKyBana JOCTIKEHHS! HaJUTY)KHHX OJ€aTHUX KaJIbI[IHOBHX MacTHII,
110 MalOTh HAalMEHITY cepe MoAIOHUX MOJIEKYIISIPHY Macy KHCIOTHOI'O aHio-
ny. Lli mactuna, onHak, Ha BiAMiHY Bia Cynb()OHATHUX UM aJKUICATIIUIAT-
HHUX XapaKTepU3ylOThCs Y PI3HUX aBTOPIB PI3HUMHU CTPYKTYPHUMH popmamu
Ta TIEBHOIO Herlepea0dauyBaHICTIO XapaKTEpUCTHK, MPUYMHU YOro Oyiau He
30BCIM 3pO3YMUIMMH. 3 METOI0 BHBYEHHS IIbOTO SIBHIIA Ta BJOCKOHAJICHHS
TEXHOJOTil B poOOTI OfepKaHO Ta IOCTIHKEHO CTPYKTYpY 1 BIaCTHBOCTI
Ha/UTY’)KHUX CHCTeM Ha KapOoHoBHX Kuciorax Cig pisHoro tumy. LlikaBoro
BUSIBUJIACS MOYATKOBa (paTepUTHA CTPYKTypa KapOOHATHHX siiep IMX Mac-
T, ska 3a temreparyp 10—20 °C mosinbHO TpaHchopMyBanacs 10 iHIIOL
Moaudikarii kapOooHaTy — KanbIuTy. [IeBHI pelenTypHO-TeXHOIOTiYHI YUH-
HUKH CTa0Ii3yI0Th CTPYKTYPY MilleN Ha TPUBAJIMH Yac.

3po0JieHO BHCHOBOK, IO 0J€0(iTi30BaHI KapOOKCHIATAMU KaJbBIIit0
(C1g) HAaHOMKCTIEPCHI CUCTEMH € TPEKYPCOPAMHU BHCOKOSC(PEKTHBHUX MAaCTHUII,
SKi 3a CBOIMH Tpubonmoriuanmu xapakrepuctukam (P,=1960 H, P,=3920 H)
TIepeBaYKaroTh BiJIOMi MacTHJIa 3arajibHOr0 3aCTOCYBaHHSI, MalOTh BHCOKI €KO-
JIOIIMHI BIIACTHBOCTI, @ TAKOX I€ yHIKaJIbHI MacTHIIbHI CHHTE3-Marepiain
JUTSL TIPOAYKIIi 1HIIIOTO THITY, 30KpeMa, ISl OIlepaTHBHO CTBOPIOBAHUX ITOJIi-
(yHKI[IOHAJIBHUX TOKPUTTIB PI3HOMAHITHOTO TIPU3HAYEHHSI.
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MNPOBJIEMHU MOAU®IKYBAHHASA CKIIALY
ABIAHIFIHPIX BEH3UWHIB OKCUT'EHATAMMU
Onecsa Kondakosa, Cepzini boiiuenko

Hayionanvnuii agiayitinuil ynisepcumem, np-m Kocmonaema Komaposa 1, Kuis;
izabelac@mail.ru

3a yMOBHM BUKOPUCTAHHSI CITHPTIB 3HIKYETHCS €MICIsl TPOIYKTIB HEMTOBHO-
T'0 3rOPaHHS MAJIUB, 3MEHIIYETHCS YTBOPEHHSI CaXKi, SMEHIIYIOTHCSI BUKUI OKCHITY
Byrierto Ha 30 % Ta JISTKUX OpraHiYHUX CIOIYK — Otk HixK Ha 25 %. OmHak
BOJIHOYAC 3POCTAIOTh BUKUIW Y JOBKULIA &bJCTiAB (SK MPOIYKTY HEMOBHOTO
OKHICHEHHSI CITUPTIB), MOXKIIMBE TaKOX 30LBIICHHS eMicii OKcHiB a3oTy [1].

JlomaBaHHsT OKCUTEHATIB JI0 CKJIA Ty TTAJTUB 3MIHIOE X BIACTHBOCTI, OCKLITb-
K{ BOHM BiJIPI3HSIOTECS MDK COOOIO CBOIMH (Di3MKO-XIMIYHHMH BIIACTHBOCTSMH.
Tax, Terworu 3ropanust eranony (26945 kJlx/kr), meranomy (24000 kJ[x/xr) Ta
Oyranony (35520 k/[k/Kr) iCTOTHO HIDKYI 3a TEIUIOTH 3TOPAaHHS aBialfiifHKX
oemsuiB (B91/115 — 42947 xJTx/xr, AVGAS 100LL — 43500 xIx/kr), 1110 cripu-
YUHSIE TiABUIICHHS BUTPAT NaJIMBA I1iJ] Yac BUKOPHCTaHHS JaHUX criupTiB. OHaK
BMICT KHCHIO Y CKJIaJli OKCHTeHATIB (MacoBa JOJsS KHCHIO B €TAHONI CTAHOBHUTH
34,7 %), npu3BOAUTH JI0 GLITBII BHCOKOI IIOBHOTH 3TrOPAHHSI TIAJIMBA, TOMY Pi3HHMIIS
B TEIUIOTI 3rOPaHHS CTAE HE HACTLTBKH BiTIyTHOIO.

OCHOBHUM HEJIONIKOM OEH3MHOBO-CHHPTOBHX MNaJIMB € iX (ha3oBa
HECTa0UTBHICTh, 0OYMOBJICHA HASBHICTIO B HUX HABITh HEBEIHMKOI KUTBKOCTI
BOJIU 1, K HACHTIJOK, OOMEXKEHOI B3a€EMHOI0 PO3UYMHHICTIO KOMITOHCHTIB.
Bunukatoui TpyIHOIII BAA€ETHCS TOAOTATH BBEACHHSM B CIMPTOBI MannuBa
BiJMOBiTHUX MOM(]iKaTOpiB i cTabii3aTopis.

IMpobnemu MOB'sI3aHi 3 BIUTMBOM CIIUPTIB HA TYMHU Ta IUIACTMAcH (CIIUPT
MPOHKKAE B MaTepiall NMUIAHTIB 1 TePMETHYHUX YIIUTBHEHb, IO MPU3BOUTH IO
30LIBIICHHS BTPATH TallMBa NPU BUIAPOBYBAHHI 1 PYWHYBaHHS MaTepialliB).
Jlana mpobiema BHPIIIYETHCS 32 JOMOMOrOI0 II00pY Cy4acHHX IMONIMEPHHX
MarepianiB, CTIHKKX JI0 BIUTUBY CIUPTIB [2].

Jliteparypa:

[1] JTnumanenko O.I'. TlecnektnBH pedhopMynboBa-HUX apiariitnnx GexsuHiB / C. Boii-
yenko, K. Jletima // Monografia Ne 6. Seria Transport. Systemy i srodki transportu
samochodowego: wibrane zagadnienia — Rzesow (Poland), 2015. —P. 251 — 256.

[2] BruuB 106aBok anidaTHYHHX CHMPTIB HA BIACTUBOCTI OCH3HMHIB: aHATIITHYHKI OrJIsi /
C.B. Boiiuenko, M.C. Boitderko, C.M. Kabawn, O.I'. JInumanenko // HaykoemHi TexHOIO-
rii. — 2015, — Ne 1(25). — C. 86 — 92. Pexxum nocrymy: http:/er.nau.edu.ua:8080/
handle/NAU/17412
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BUBYEHHS 3MIH EKCILJIYATAIUMHUX
BJIACTUBOCTEN MIHEPAJIbLHUX MOTOPHHX
OJIUB VY MPOIECI iX EKCIIJTYATAIIT

bozoan Kopuak, Tapac Yepgincokuii, Mapia Mopo3
Hayionanvnuii ynigepcumem «/Ivgiscoka nonimexmixka»
eyn. C. banoepu 12,79013 Jlvsie, Vrpaina; kordak93@gmail.com

B mporeci excrutyaTanii aBTOTpaHCIIOPTHOrO 3ac00y, MOTOpHA OJIMBA
TIOCTYIIOBO BTpayae CBOI MEPBUHHI €KCIUTyaTaliliHi BIACTHBOCTI — «CTapie».
[Tin yac «cTapiHHSI» OJMBH 3MIHIOIOTHCS SKICHI Ta KUTBKICHI MMOKa3HUKH. 3Mi-
Ha SIKICHUX TOKa3HHKIB 0OyMOBJIeHa (I3MYHUMH Ta XIMIYHUMH TPOIIECAMH, SIKi
BiIOyBaroThCs y ABUTYHI. KinbKiCHI 3MiHM NPU3BOIATH 10 3MEHILEHHS BMICTY
OJIMBH B KapTepi IBUI'YHA Ta HAKOMMYEHH y Hil IIPOJYKTIB «CTapiHHS».

«CTrapiHHS» OJMBH BiI0OYBa€ThCS BHACHTIIOK Jii ABOX OCHOBHHX (hak-
TOpIB: BHYTPILIHIX — 3yMOBJICHUX MOPYIICHHSIM CTablIbHOCTI ONMMBU (BUIMA-
POBYBaHHS, PO3KJIaJl, OKHCHEHHS TOIIO) Ta 30BHIIIHIX — 3yMOBJICHUX 3a0py/-
HEHHSIM OJIUBH MAJUBOM, BOJIOIO T4 MEXaHIYHUMH JIOMIIIIKAMH.

Y poboti Oymo MOCTIIHKEHO 3MiHY CSKCILTyaTAaIlifHUX BJIACTHBOCTEU
BiJNIPallbOBAaHUX MiHEPAJIbHUX MOTOpHHX oOiauB Mapok M-10[M Ta
M-63/14]IM.

BcranoBieHo, 10 NPOAYKTH <CTapiHHSA» B OJHMBI NPH3BOASATH JI0
3pOCTaHHS B’ I3KOCTI, 1110 00YMOBJIEHO HAsIBHICTIO MPOAYKTIB HEIIOBHOT'O 3T0-
PSIHHS TTAJIMBa; 3pOCTAaHHS KOKCHUBHOCTI, Yepe3 HasBHICTH MPOIYKTIB OKHC-
HEHHS! OJIMBY, 3HW)KEHHS TEMIIEpaTypH Cliajaxy Ta 3aCTHUTaHHS; IiIBUIECHHS
BMICTy BOJM, IO BHUKIUKAE TiJBHIICHY KOPO3iMHICTh Ta 3HIKYE MUIHI
BiactuBocTi. [liJ1 4ac «CTapiHHS» OJNUB CIIOCTEPIraeThcsl 3MiHA KOHIIEHTpa-
1ii, cKmamy Ta e)eKTUBHOCTI Jii MPHUCATO0K, BHACTIIOK B3a€MOJII MPOIYKTIB
PO3KJIaly NPUCAJIOK 3 MPOAYKTAMHU 3TOPSHHS MMAJINBA Ta OKUCHEHHS OJIMBH, 3
(GUTBTPYIOYMMH €IEMEHTaMU Ta JISTaIsIMU IBUTYHA.

BuBueHHs Tmpolecy «CTapiHHS» [O3BOJNUTH HaM 3pO3YMITH, SIKi
mpoliecu BinOyBalOThCsl B JBUTYHI MiJl Yac eKcIuTyartalii i SK BOHU BIUIH-
BalOTh Ha €KCIUTyaTalliliHi BIaCTHBOCTI MOTOPHOI onuBH. Lle 103BONMNTH HaM
MPaBUWIIBHO MiJi0OpaTH METOIMKY pereHepanii BiqpanboBaHOI MiHEpaIbHOI
MOTOPHOI OJIMBH, IO 3a0€3NeYuTh OUIBII MOBHE BiJHOBIIEHHS EKCIUTyaTa-
LIHMX BIIACTHBOCTEW MiHEPaJIbHUX MOTOPHHX OJIHB.
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HNIABUIEHHSA PECYPCY OBJIAJIHAHHSA
HA®TOT'A30BUX CBEPJIOBUH

Poman Illeguenko®, Murona Caxnenko’, Banepia Hpocxypiuaz,
Mapuna Beow?, T amapa }Ip0m01<2
1YKpai’H0bkuﬁ HAYK060-00CLiOHULL iHcmumym npupoonux 2asie (YxkpH/[Ieaz),
Yepsonowrinona nao. 20, Xapris; rashevchenko@ukr.net
ZHauiOHanme? mexHIYHull yHisepcumem <«XapKieCoKull NONIMEXHIYHULL IHCMUMYM»,
eyn. Opynsze 21, Xapris, sakhnenko@kpi.kharkov.ua

BukopucTaHHS TEXHOJOTIYHHMX DIJWH JUIS TIYMIIHHA Ha(TOra3oBHX
CBEp/UIOBHH HA OCHOBI HEOPTaHIYHUX COJICH OB’ si3aHE 3 HEOOXiTHICTIO BUPI-
LIEHHST HU3KU MPO0JIeM, 3yMOBJICHUX X 3HAYHOIO KOPO31iHOIO0 arpecuBHICTIO
IO BiJHOLICHHIO 10 00NaHAHHS CBepsIoBUHU [1].

Jly1s BCTaHOBJIEHHS LIBHKOCTI KOPO3ii y MiHEpali30BaHUX TEXHOJO-
TYHHUX PIAMHAX BUKOPHCTOBYBAJIH I'PaBIMETPUYHHUN METOJI i3 3aCTOCYBAHHSAM
3pa3KiB-CBiJIKiB, BUroTOBIEeHUX 31 cranmi Matepiaxy HKT pisHux rpym min-
nocti ([, E ta P 110), ki eKCIOHYBaJIU y MOJEIBHUX CEPEIOBHIIAX 3a HOP-
ManbHUX yMOB Bipozox 20 ni6. IlapanenbHO IpOBOMMINCH BUMIpIOBAHHS
3MiHHM cTarionapHoro notenuiany (E.;, B) 3paskiB-cBiakis. Sk MonenbHi Oy-
i Bu6pani 5 % pozunan: NaCl, KCl, CaCl,, MgCl,, NH4Cl Ta texuomno-
riudi piquan BPO 11 BPO 3.

Cepen TOCHTIHKEHUX MOJIEIEHUX CEPEOBUII HAHOUIBIIOK KOPO3ii-
HOIO arpecuBHIcTIO XapakTtepusyerbes po3unH NH,Cl. MiniManbHUX pyii-
HyBaHb 3pa3KU-CBIJKM 3a3HAIU B CEPEAOBHII OJOKyBaslbHUX cyMmimeid PO
1 i BPO 3. 3a3HaueHi BHCHOBKHM HiITBEPKYIOTHCS K T'PaBIMETPHYHUMHU
BHUMIPIOBAaHHAMHM TaK 1 METOAOM BHM3HAYEHHS CTAlllOHAPHHUX ITOTEHIIaTiB.
Crijy 3a3HAYUTH, IO CTAIliOHAPHUH TOTEeHINIan ctam B cepenopum bPO 3 Ha
50-100 mMB mepeBuiye 3HaAYCHHS IOTEHINIANIB 3pa3KiB-CBIKIB B 1HIIHX
MOJIETIPHUX CEpeIOBUINAX, IO CBIAUUTH MPO TaJlbMyBaHHS aHOMHOI peakIil
Ta IIBUAKOCTI KOPO3ii B I[IOMY, a TaKoX J03Boisie pekoMeHayBatn bPO 3
JUI [IMPOKOTO0 BHWKOPWCTAHHS IIPH NPOBEAEHHI KaIiTalbHOI'O PEMOHTY
Ha(TOra30BUX CBEPJUIOBHH.

Jliteparypa

[1] Tokynor B.M., CaymmH A.3. TeXHONOTHYECKHE JYKHIKOCTH M COCTaBBI IS
TIOBBIIIEHHST MTPOAYKTHBHOCTH HEe(TSIHBIX M Ta30BBIX ckBakmH. M.: Henpa, 2004. —
711l c.
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YIIPOBA/UVKEHHSA TAPMOHI3OBAHUX TEXHIYHUX
BUMOT JIO IKOCTI ABIAIIIMHOT'O BEH3UHY
TA ITAJIUBA J1JIs1 PEAKTUBHHUX IBUT'YHIB

Anna Axoencea,Cepezini boituenko, Ipuna Illxinoniox
Hayionanvnuii agiayitinui ynigepcumem
np. Kocmonasma Komaposa 1, 03058, Kuie, Vkpaina; pinchuk_anya@ukr.net

Ha mnsxy Ykpainu no iHterpanii y €Bporneiicbky Ta CBiTOBY CITiIb-
HOTY OYEBHJHUMH € MEPCHEKTUBH 11 PO3BUTKY SK TPAH3UTHOI JEpXKaBH, I
OJIHY 3 TOJIOBHUX pOJIe BiZirpae aBiaTpaHCropT. ABiallis BUCTYIIA€ OHUM 3
OCHOBHHX CITOXMBaYiB TNaluB HAa(TOBOrO ITOXOMKEHHS, SIK aBialliifHUX
OCH3MHIB, TaK i MaJIMB JUIs MOBITPSAHO-peakTUBHUX ABUTYHIB ([TPI).

B Ykpaini Ha ChOTO/IHI CKJIaJlacs HaraJibHa MoTpeda po3poOKH i BIIpo-
BamkeHHs1 Texuiunoro pernamenty (TP) miogo Bumor 0 apiariiHoro OeH-
3WHY Ta NaJMB JJIsl PEaKTHBHHUX ABHI'YHIB. ICHyroWa cucTtema HOpMAaTHBHO-
TEXHIYHOTO peryiroBaHHS y cdepi aBiamannBo3abe3neyeHHs € HeJOCKOHa-
noro. Ipencrasunkamu YxpH/IHI[ ximmoromnorii ta ceprudikauii [IMM i
TP HamionansHoro aBianiiHOro yHiBepcuteTy 0yio po3pobieno TexHiuHui
peryiaMeHT 100 BUMOT 10 aBialiiHOro OeH3MHY, MalluBa JUIsl PeaKTHBHUX
JIBUT'YHIB.

OcHOBHOIO MeTOI0 po3pobsieHHss TP € cTBOpeHHsI cydacHOi cucTeMu
TEXHIYHOTO PETYITIOBaHHS W 3aXHCTY MpaB CIOXKUBA4iB y cepi aBarainBo-
3abe3meueHHs1 Ta ii ajganraimis A0 BHMOTI CBITOBOI OpraHizamii TOprieii Ta
E€sporneiicekoro Coro3sy.

[pu po3pobui TP 3a ocHOBY Oyi10 MPUHHATO JTiF0Yi HAIIOHATBHI CTaH-
JIApTH, 10 BPaxXOBYIOTh Cy4acHWH CTaH HaliOHAJIFHOI €KOHOMIKH, OCHOBHI
TIPUHIMIN JAEP’KaBHOI MOJITHKN y cepl OXOpPOHU HABKOJHMIIHBOTO Cepeno-
BHINA, CTAH MapKy IOBITPSHUX CyJeH Ta 3a0e3MeUeHiCTh BHYTPINIHIX OTPed
KpaiHu y eHepropecypcax.

TP mae Ha MeTi peryiIroBaHHs BiIHOCHH MiX BUPOOHHKOM, CIIOXKHBa-
YeM MajiuBa Ta HOro excruiyaraHToM. TP moknnkaHuii 3a0e3neuuTd JA0TpH-
MaHHSI BUMOT' 3aKOHOJIABCTBA HA YCIX CTaJisIX KUTTEBOTO IMKITY MAlIMBa Bix
Horo BUpOOHHIITBA /10 BAKOPUCTAHHS 32 NPU3HAYEHHSIM.

3arajioM ynpoBa/pKEHHS Ta peatizalist TeXHIYHOro periaMeHry y
MalOyTHEOMY JIO3BOJIUTH 3a0€3IIEUUTH BHUPOOHUIITBO aBialliiHUX OCH3WHIB
Ta TMaJWB JUISl PEAKTHMBHUX JBHUTYHIB Y BIANOBIZHOCTI O BHMOTO JaHOTO
JIOKyMEHTY.
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P3 EKOJIOT'IA
ECOLOGY

POWER INDUSTRY — COAL ECOLOGY

Halina Machowska
Cracow University of Technology,
ul. Warszawska 24, 31 -155, Krakow, Poland

In this work, the fuel structure of eectric energy production is presen-
ted and aso the coal-based power industry influence on the environment,
greenhouse effect mercury emissions from coal burned by power stations. EU
requirements regarding limits of mercury emissions, as well as methods and

techniques enabling reduction of mercury emissions originating from coal
burning processes.
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TIOCYJb®OECTEPH — MOTEHIIVMHI BIOIWTHI
CYBCTAHIII JIJISI 3BAXUCTY HA®TOITPOJIYKTIB

/. bapanosuu, C.Bacuniok, X I'omiyvka, H. Monbka,
0. Komaposcovka-Ilopoxnaeeuw, B. /Iyoeneun
Hayionanvnuii ynieepcumem «JIvgiscovka nonimexnika»
eyn. C. banoepu 12, 79013, JIvsis; diana.b.baranonych@gmeail.com

AXTyaJIbHOIO 3a/1a4€t0 ChOTOICHHS € 3aXKMCT HAPTH Ta HAQTONPOIYKTIB
BiJl O10TTOIIKO/I)KEHHS!, OCKLIEKH BOHH € )KUBHJIEHIM CEPEIOBHILEM JIJIsI MiKpO-
oprasizMiB. Po3BHTOK MiKpoopraHi3MiB NPH3BOIHUTH J0 YTBOPEHHS CIH3Y Ta
PO3POCTaHHS KOJIOHIH, 3a0pyTHEHHS YaCTHHKAMH MIIEII0 1 CIIU3y, HAKOIHU-
YEeHNM IIUIaMOM, OCOOJIMBO Ha MeXi MOALTY BYIJIEBOIHEBOI Ta BOAHOI (a3.
KpiM TOro merabomiTv HiBHILYIOTh KUCJIOTHICTh, 3MIHIOIOTH 3aIax Ta 3a0apB-
JICHHS TIaJIVNBA, 1, IK OCHOBHE, 3MiHIOIOTh OCHOBHI EKCILTyaTalliifHi XapaKTepHc-
TUKH HAQTH 1 HAQTONPOIYKTIB, NPU3BOAATH JI0 IPOTrPECYIOU0] KOpo3ii MeTary
o0JiaHaHHs Ta TPHUIIBU/IICHHS PUPOIHOTO CTAPiHHA MaTepiany. BupimeHHs
npobsieMn o0 30epexkeHHs SKocTi HahTH Ta HAPTONPOIYKTIB Ta 3aXUCTy
oOnasHaHHS Bij OIOMOIIKO/UKEHHP MOXKe OyTH 3/iHCHEHO BHUKOPHUCTaHHIM
O10IMIIB 3 BUCOKOIO (DYHT10AKTECPHUITHTHOIO JII€I0 Y MaJTHX KOHIICHTPAITSX.

[epcneKTUBHICTH BUKOPUCTAHHS K OIOIUIHUX CyOCTaHIIN TioCyab(o-
ecTepiB IPYHTYEThCS Ha IXHIM PO3UMHHOCTI y HA(TONPOAYKTax, IO HE 00-
MEXKYe O10IMIHY JIIF0 TPaHMIICIO PO3/IUTY BYTJICBOIHEBOI Ta BOJAHOI (a3. 3 ivic-
HEHO TepBUHHI OiONOTIUHI JIOCII/KEHHsI CHHTE30BAaHUX S-aJIKIJIOBHX €CTEpiB
KT Ta apwi(yHKIIOHATI30BaHUX TiOCYIB(MOKUCIOT MeToaaMHu mudysii Ta
CepiiHUX PO3BEJCHbh HAa HU3II TECT-00' €KTiB, SKi € OCHOBHUMH arcHTaMu
Oionomkomkenns HapTH Ta TadrToBuX 3abpymHeHp — Pseudomonas .,
Rhodococcus p, Microbacterium sp, Bacillus sp., Arthrobacter sp., Fusarium
sp., Candida sp. 3a pesyiabTaTamu JOCIIDKEHh BCTAHOBICHO MOXIIHBICThH
3aCTOCYBaHHS JOCII/DKCHUX TiOCYIb(POECTEPiB K MOTCHINHHUX Oi0IMIHUX
cyOcTaHIii Uit 3aXUCTy HaTH Ta HAQTOIMPOLYKTIB BiJl MIKpOOiONIOriyHOTO
VIIIKO/DKEHHSI, 30KpeMa 3arporoHOBaHO Oiomwa s HadToBUIOOYBHOI Ta
HadronepepoOHOI TPOMHUCIIOBUCTI, PpE3YJIBTaTOM BHKOPHCTAHHS SIKOTO €
3MEHIIICHHS 3arajibHOT KiTbKocTi Mikpoopratizmis 10 0,002 muH.ki1/Mi mopis-
HSIHO 13 3arajJbHOI KUTBKICTIO MiKpoOpraHiamiB 240 MITH.KJI/MJ BHXIiZHOTO
3paska ([Tarent UA 63325 A).
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OJHOKOMITIOHEHTHI ® YHI'TBAKTEPULIU N
TIOCYJb®OHATHOI BYJIOBA

/. bapanosuu, O. Illgeo, C. Bacunwk, I'. Ilusan,
0. Komaposcovka-Ilopoxnaeeuw, B /Iydeneys
Hayionanvnuii ynieepcumem «/Ivgicovra nonimexnika»
eyn. C. banoepu 12, 79013, Jlvsis; diana.b.baranonych@gmail.com

OCHOBHUM CITOCOOOM OOPOTHOU 3 PO3BUTKOM IIKITHBOI MiKpoduiopu
€ BUKOPHUCTaHHS 0101MIB, SIKi MOPYIIYIOTH Pi3HI pepMEeHTaTHBHI CHCTEMH Ta
MIPUTHIYYIOTH MIPOLIECH JKUTTEMISUTBHOCTI MIKpPOOPTaHi3MiB, 30KpeMa THX, 10
YKUBJISITHCS BYTJIEBOJHSMH, SIKI BXOJSTH 710 CKJIaJy HAQTOMPOAYKTIB, IO € HE
JIMIIE BUXIAHOI CHPOBUHOIO JUIS BUTOTOBJIEHHS €MYJbCIH, €MYIIbCOINIB,
MOP Ta MiHepaJbHUX OIif, @ ¥ JKUBHJIBHUM CEpPEIOBUILEM JUII PO3BHTKY
TeTepOoreHHOl CyMillli MiKpOOTraHi3MiB, 30KpeMa MilleialbHUX TPpUOiB.

@ynridakTepiagbHi MOMIKO/HKEHHST HA(DTONPOIYKTIB 3aBHAIOTh 3HAYHOL
€KOHOMIYHOI IIKOAM BHACTIZOK IIBHAKOI BTPATH EKCIUTyaTaliiHWX BJIACTH-
BOCTEH, 30KpeMa MaCTHIbHO-0XONOKYIoul pimuau (MOP) MOXYTh YIIKOIKY-
Batuch Ha 50-100 %, a emynbcomu — Ha 20-100 % mpoTATOM KOPOTKOTO
TepMmiHy. 1lIBuiKa pe3nCTEHTHICT MIKpOOpTaHi3MiB 0 Aii 6ionuaiB 3yMOB-
JIIO€ BUKOPUCTaHHSI HOBOI CyOCTaHIIi1, BIIMIHHOI 32 XIMIYHOIO CTPYKTYpOIO
Ta MEXaHI3MOM aHTUMIKPOOHOT Jii.

PesynpraTamMu gociipkeHb Ha HU3LI pedepeHTHUX MITaMiB Ipam-
no3utuBHUX Oaktepiit Bacillus polymyxa, B.licheniformis, B. mesentricus,
Micrococcus Sp.mpoiToCTpOBaHO KOHKYPEHTO3ATHICTh SIK OAKTEPUIIMIHHUX
cyOcraHIii cuHTEe30BaHMX anijoBux ecrepiB N-3amimenoi Tiocynb(aHinoBoi
KHUCJIOTH, [isl SIKMX IIEPEBUIIYE JII0 PUHKOBHUX OlOIMIB. Y TpUYi OaraToKoMIo-
HeHTHOro Oionuna BasuH Ta y e’ sitepo pedepeHc-crnonykn 8-0KCUXIHOMIHA Y
ananoriuaux konreHTpauisx (0,5 %). BcraHoBieHO, M0 3ampoONOHOBaHI Tio-
cynboectepr € OJHOKOMITOHEHTHHMHU (pyHTriOaKkTepuIMIaMy, HaBiIMIHY Bix
Oakrepunuay Basuny ta 8-okcuxiHONIHY 13 HU3BKOIO (DYHIIMIHOIO JI€IO0.
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OCOBJIMBOCTI BJIACTUBOCTEMN
MIKPOKATICYJBOBAHUX ®OPM XIMIUHUX
PEYOBHUH CLIBCHbKOTI'OCIHOJAPCBKOTO
MPU3HAYEHHS

Mapia Jlenewmkina, Hamania bepesnenko
Hayxosuii [Jenmp npesenmugHoi mokcukonoeii, Xxapuoeoi ma Ximiunoi 6e3nexu imeni
axademira JI.I.Meoseds MO3 Ykpainu, éyn. I'epoie Oboponu 6, 03680, Kuis;
Alchemimari@gmail.com; Kuiscbruil nayionanvhuil yHisepcumem mexnono2ii ma
ousatiny, eyn. Hemuposuua-Januenxa 2, 01011, Kuis; nbereznenko@mail.ru

Ceplio3HOI0 TPOOJIEMOIO TIPU 3aCTOCYBaHHI TECTHIMI] HUX JOOpHB € 1X
YyTJIMBICTH /IO BIUIMBY (DaKTOPiB HABKOJIHMIIIHEOIO CEPEIOBHINA. 3aCTOCYBaHHS 1H-
KarCyJIbOBaHHUX TMECTUIIUIIIB JIO3BOJISIE OUTBII TOYHO CTBOPUTH e(EKTHUBHI 0ioio-
TiYHI KOHIICHTPAINT 1 3a100iraT HAKOIMYCHHIO CTIHKMX OPTaHIYHUX 3a0py/IHIO-
BayiB B Pi3HUX 00'€KTaX HABKOJIMIIHHOTO CepeioBHIIA. JloCIiPKEHO MOXITMBICTh
CTBOPEHHS MIKpOKaIicysl ALIETaMilpy Ha OCHOBI KPOXMAIIIO 3 IATOKU 3 J0/a-
BaHHSM CEUOBHHM i OopaTa Hatpito. [lokazaHa Benumka CTIHKICTb 0 TeMIepaTypy i
Y@ panianii ekcriepuMeHTaIbHOI (POpMYITSLIiT B TIOPIBHSHHI 3 KOMEPLIHHOIO.

3anponoHoBaHo npenaparuBHy hopmy JI1-1 Ha OCHOBI JIIMO1a-TUTaIIO-
TpUHY, y SKiii [il04a peuyoBMHA MICTHTBCS y BHIIAJl MiKpOKAICYIhOBAHOI
cycriensii. Jlo cxiamy mpenapatuBHOI ()OpME BXOIATH TOJICEUOBHHA, THTAH
miokew, combBecco-100, kcaHTaHOBA CMOJA, MPOMUICHDTIKOMG. JlOCHimKeHHS
MOKa3aJIi ICTOTHI TepeBaru po3pooienoi hopmu JI1-1 BimHOCHO TpamuiiitHIX
KOHIIGHTPATIB eMyJbCii. ¥ pa3i BUKOPHCTaHHS 1HCEKTULMIY Y BHIISII MIKpO-
KarcyIb0BaHOI CYCIICH31, JiF04a peYoBHUHA OLTBII TPUBAJIO Ta Ha OLITBIIT HU3BKO-
My piBHI BH3HAYaeThCsl B POCIMHAX MiIeHuI. Ha mux piBHAX 3a0e3nedyeTses
MaKcHMaJIbHa 1HCEKTUIMIHA Jisl, a OepydH 10 yBaru BHOIPKOBY UyTJIMBICTB, —
Oe3rieka JyIsi KOpUCHHUX KOMaXx.

Ipenapar /II1-1 3a napamerpamu ToCTpoi NepOpaIbHOI TOKCUYHOCTI Bij-
HOCHUThCs 10 3 Kiacy HebesmedHocTi. TpaaumiiHi npenapatuBHi GopMu (KOH-
LEHTPATH eMYJIbCii) OLIbII TOKCHYHI B MOPIBHSHHI 3 €KCIIEPUMEHTAJILHOIO TIpe-
naparuBHoo (hopmoro JII1-1 Ta mators JIIgy 92,9-144,0 mr/kr. Sk cBiguatsh
pE3yIbTaT BU3HAYEHHS 3aJIMIIKOBUX KUIBKOCTEH JIIMOJa-IMrajoTpUHy B pasi
3aCTOCYBaHHs TpaJulliiiHUX mOpernapatuBHUX (Gopm (KOHIEHTpATIB eMyIbCii) 3
aQHAJIOTIYHAMY HOpPMaMH BUTpAT, Micas OOpoOKHM ImMH (OpMaMH CIIOCTEpi-
TA€ThCS IIBUKE 3MCHIIICHHS 3aJIMIIKIB, SIKE OB’ 3aHO SK 3 (hOTOmErpaaliero
JUFOYO] PEYOBHHH, TAK 1 3 BUTTAPOBYBAHHSIM PO3YMHHUKA.
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INEPCIIEKTUBU BUKOPUCTAHHSA
ETUWITIOCYJIb®AHLUIATY YV ®ITOPEKYJIbTUBAIII
3ABPYJIHEHUX HA®TOIO ITPOMUCJIOBUX OB’ EKTIB

B. ./Iyéeueubl, 0. I(apnenkol, A. bansa 2, B. llIeeubZ,
C .Bacwuoxl, B. Hoeukoel, 0. I('apne:tmo2
lHauiOHaﬂbHuﬁ yHigepcumem «J/Ib8i6CbKa NOIIMEXHIKA»,
gyn. C. Bandepu 12, 79013, Jlvsis, YVipaiua; *Biodinenns gizuxo-ximii zoprouux
xonanun In@OB im. JI. M. Jlumeunenka HAH Ykpainu, Hayxosa 3a, 79060, Jlveis

Hatenep ocobnuBoro 3HaueHHst HaOya npobiema 3a0py/THEHHS TPYHTIB
Bijixonamu HadronepepoOHOi i HaTOXIMIYHOI MPOMHCIIOBOCTI, Y 3B 13Ky 3 UM
BIPOB3/HKEHHS €pEKTUBHUX METO/IB BiJJHOBJICHHS! TEXHOI'€HHO 3MiHEHNX 00’ €K-
TIB € HaJI3BUYaiHO akTyanbHO0. Cepesl TAKMX METO/IIB 3aCiTyroBYIOTh Ha yBary
6i0TeXHOJIOrIUHI, 30KpeMa (iTOpeKyIbTHBALSI TPYHTIB 3 BUKOPUCTAHHSIM CTili-
KX 710 3a0py/THEHb POCIIMH Ta J[I€BUX CTUMYJIATOPIB iX POCTY.

Mertoro poOOTH OyJI0 BHBYCHHS MOXIIUBOCTI BUKOPUCTAHHS ETHIITIO-
cynbaninaty (ETC) s mmigBuIeHHS CTIHKOCTI TOPOXY MOJIBOBOIO TIpU
BUPOIIYBaHHS Ha IPYyHTI, 3a0pyaHeHoMy Hadronponykramu. [Tokazano, mo 3a
Hu3bkux KoHueHtpaiii (0,01 /1) ETC BHSBNSB CTUMYJIIOBAJIBHUIA BIUIHB Ha
POCTOBI TIOKa3HUKH rOpOXY: Maca raroHa 30utsiryBanacs Ha 39 %, KopeHs — Ha
26 % mnopiBHsHO 3 KoHTpoieM. Ilix gi€to eTwnTiocynbgaHiIaTy IMiIBHITYBaBCsS
TaKoX BMICT ITITMEHTIB ()OTOCHHTE3Y y POCIHH. BaknmBuM KpurtepieM ajanrarii
POCIHH JI0 3a0pYJHEHb TPYHTY € 3MiHa IX OKCHIATHBHUX XapaKTepucTHK. Bera-
HOBJICHO, IIIO 3a /il eTWNITiOCYb(aHIaTy IMOKa3HUKH OKCHAATUBHHX PEaKLin
POCIIMH 3HWKYBAJINCS BIJJHOCHO KOHTPONIO. BMICT NEPOKCHIY BOIHIO — Yy
cepeanboMy Ha 15 % i 16 %, MasioHOBOrO mianb/eriny (MepeKncHe OKUCHEHHS
mimiis) — Ha 13,5 % i 16 % BinnoBiHO, 110 BKa3ye Ha 3MEHIICHHS CTPECOBOI
i 3a0pyaHenHs rpyHTY i BrumBoM ETC.

PesynbraTy poBeNeHUXK TOCHIPKEHb CBITYaTh, 10 eTUTIOCYIb(aniiar
€ He TUTbKU e€()EeKTUBHUM CTHMYIISITOPOM POCTY TOPOXY HOJIBOBOTO, & TAKOXK BiH
CIIpYsi€ TiIBUIIEHHIO a1aNTAaI[iiHOI 31aTHOCTI POCIIMH J0 HECTIPUSTIIMBHAX YMOB.
Ile crBOpIOE TEpCHIEKTHBH BHKOPHCTAHHS TiOCyJb(aHIaTiB y KOMIUIEKCI 3
pociuHaMH sIK e(eKTHBHHX 3aco0iB [y iHTeHCU(iKkamii mporeciB (hiTopekyIb-
THBALIii TEXHOr€HHO 3MIHEHUX IPYHTIB, 30KpeMa TepHUTOpii, 3a0pyaHEHHX BiIX0-
JlaMu HadTonepepoOHoi i HadTOXIMIYHOT IIPOMHCIIOBOCTI.
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PO3POBKA BATATOIIAPOBUX CEJIEKTUBHUX
HAHOITOKPUTTIB AJI1 COHAYHUX TEIIJIOBUX
KOJIEKTOPIB

Pocmucnae Myciii *, Izop Cemeniox*, Anopiii 3aboposcokuir’,
Cepziii Cupomior?, Bonooumup I'anvuar®
Y Biooinenns gizuxo-ximii zoprouux konanun In®OB in. JI. M. JTumsunenxa
HAH Vkpainu, eyn. Hayrxosa 3a, 79060, Jlvsis; rostydav_mus y@ukr.net
2 JTvsiscokuii HayioHanbHull aspaprull yHisepcumem, Jlveis-/[yoisanu

COHSTYHI TETUIOBI KOJIEKTOPH — i€ HAUTIPOCTIIIHMHI CITOCiO 3a/10BOJIbHHU-
TH TTOTpeOy JIIOMWHM B BEHTHJIAMIT, YaCTKOBOMY HarpiBaHHI MPUMIIIEHHS Ta
BOJIH, CYIII IIPOAYKTiB, MaTepiaiis Tomo. [Ipu IX BUrOTOBIEHHI BUKOPUCTO-
BYIOTbCS CIIEL[iaJIbHI CENEKTHBHI ITOKPHUTTS, SIKI IIEPETBOPIOIOTH COHSIYHY
eHeprito B TeruioBy. s edeKTHBHOrO (POTOTEPMIYHOTO ITEPETBOPEHHS TaKi
MOKPUTTSI MOBHUHHI MaTH BHCOKY COHSYHY MOIJIMHAJBHY 3/aTHICTh (&) i
HHU3BKY TEIUIOBY BHIIPOMiHIOBANBHY 3/IaTHICTH (€) mipu poOouiil TeMmepaTypi.

Hamu po3po0ieHi HAHOKOMITO3UITIIHI MaTepialii, sKi HAHOCATHCS Ha
aJIFOMiHI€BY, MiJIHY Ta iHIII MMOBEPXHI MOTIMHAYIB JJISI COHSYHUX TEIUTOBUX
konekropiB. IIpoBeneHo nocmimkeHHs Ha crekTpodoromerpax SPECORD
75 IR, Ta SHIMADZU 3600 UV, mpornncani CrieKTpy BiIOMBaHHS IUX [IapiB
B obxiacti moxkuH xBwiIb A=300 - 10000 um. ITo TermnoeHepreTHYHUM Xa-
paKkTepUCTUKAaM Hallli TOKPUTTS HE IOCTYNAIOThCsS HIMEIBKHM, SIKi BHTO-
TOBJISIFOTBCS Ty’K€ TOPOTUM METOAOM BaKyyMHOT'O HamuieHHs. BoHn 3HauHO
JIETIEBII 1 MPOCTIli B eKcIuTyaTanii, MpoTe MaloTh BUIIMIN MOKA3HUK TEILIO-
BOTO BUITPOMIHIOBaHHS, 1110 B IESIKiH Mipi 3MEHIIYe iX e(pEeKTHBHICTS.

Takox 111 ofiepKaHHsI CEJIEKTUBHOT'O CBITJIONONIIMHAIOYOTO ITOKPHT-
T 3 BUOIPKOBUM BiZOMBaHHSIM iH(PaYepBOHOTO BHIIPOMIHIOBAaHHSA Oynn
MIPOBE/ICHI TEOPETHYHI PO3PaXyHKH KIUJIBKOCTi, TOBIIMHHU Ta MOPSAKY HaHe-
CEeHHS MaTepiasliB METOIOM BaKyyMHOI'O HAaIWJICHHs. 3a JIOIIOMOIOI0 Pi3HUX
PO3paxyHKOBUX IPOrpaM OJiepKaHi JIaHi JJIsl CTBOPEHHS CEJIEKTUBHOTO HAHO-
TIOKPUTTS 3 KUIBKOX ImapiB, po3Mipamu 20-80 HM,ske MOXXHA BHKOPHCTaTH
IIPY BUTOTOBJIEHHI COHSIYHUX TEIJIOBUX KOJEKTOPIB.
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OJEPKAHHSA BIOAU3EJBHOT O ITAJINBA
TPAHCECTEPU®IKALIIEIO POCIMHHUX OJIII
CIIUPTAMM C,-C3

3opana lantox, Cmenan Menvnuk, IOpiin Menvnux
Hayionanvnuii ynigepcumem «/Ivgiscoka nonimexmixka»
eyn. C. Banoepu 12, 79013, JIvsis; pa_zoriana@ukr.net

BiomusenbHe MajauBo OTpUMYIOTH HA OCHOBI POCIMHHHUX a00 TBapHH-
HUX JKUPIB HULIXOM iX TpaHcecTepHu(ikalii METHJIOBUM CHHPTOM, SIK IIpa-
BMJIO, Y NMPHUCYTHOCTI JIY)KHUX KaTajizaTopiB. OTpuMaHi B pe3ysbTaTi Takoi
peakiii ecrepu XUPHUX KHCIOT MOXKYTh BUKOPUCTOBYBATHCH SIK MAJIMBO JUIS
JIM3eJIbHUX JABHUTYHIB SIK B YHCTOMY BUIIA[L, Tak i B cyminii. BupoOHHIITBO
010/IM3EeNIPHOTO MANMBA y BUTJISIII €THIOBUX €CTEPIB JKUPHHUX KHCJIOT Mae
TIEpCIIEKTUBHE 3HAYEHHS, TaK SIK €HepPreTUYHa I[IHHICTh €TUJIOBHX €CTepiB Ta
X IleTaHOBE YMCIIO JEI0 BHIi, HIXK Y METHIIOBUX €CTEPIB.

Jocnimkeno BILIMB mpuponu kataiizaropiB KY-2-8 y H-popwmi ta 3
iMMOO1TI30BaHUMH Ha HHOMY 10HAMH METAJIB Zn2+, Snz+, Ni2+, C02+, Cu2+,
Al®", a takox amionitT AB-17-8 Ha peaxuiiio TpaHcecTepupiKarii COHSITHIKO-
BOi Ta piMakoBOi OMNii €THIOBHM, MPOMIJIOBUM Ta 130IPOITIIIOBUM CIUPTAMH.
JocnimkenHst npoBoauiau npu Temieparypi 353 K, MonbHOMY cIiBBiIHO-
meHHi cnupt: oiist — 4 : 1 Ta BMmicTi karanizatopa 2 mac.%. BusueHo takox
BIUIMB TEMIIEPATypH, MOJBHOI'O CHiBBIJIHOIIEHHS PEareHTiB Ta BMICTy Ka-
Taji3aTopa y peaKiliiHii CyMiln Ha KOHBEPCIIO COHSIIIHUKOBOI OJIiT B peaKiii
il TpaHcecTepudikalii eTusoBuM criuproM. Ha nmpukinazi ecrepo-aibaeriaHoi
(pakuii mokazaHa MOXIIUBICTh 3aCTOCYBaHHS SIK CIIMPTOBMICHOI CHPOBHHH
TEXHIYHUX CYMIIIICH YH BiIXOJiB.

3a pe3yibpTaTaMu JOCII/KEHb BCTAHOBJIEHO MOXKJIMBICTh 3aCTOCYBaH-
Hs1 1 TpaHcecTepudikamii pocauHHUX oii crupTiB Cp-Cs Ta JOCTIIHKEHHX
KaTaJi3aTopiB. BcTaHOBIIEHO ONTHMabHI YMOBH IPOBEACHHS peakmii TpaHc-
ecrepudikanii, 3a SKUX y TPUCYTHOCTI KpalllMX i3 BKa3aHHX KaTalli3aTopiB
(3anexHo Bix criupTy 1e kaTionit KY-2-8 y H-hopmi (eranon) abo KY-2-8 i3
iMmoGiizoBanmMu ionamu Ni?* ta Co®* (mponanon) un KV-2-8 i3 iMmmo6iti-
soBamumu iomamu Ni®*) mocsraerscs komsepcis omii momax 90 % 3a
120-180 xs.
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MOJIU®BIKYBAHHS TPUTJIINEPHAIIB OJIHN
YBEJEHHAM A30TOBMICHUX 3AMICHUKIB

Onez Cagpponos, I'puzopiii Ilon, IOpin booauiecokuii

Inemumym 6ioopeaniunoi ximii ma nagpmoximii HAH Ykpainu,
eyn. Mypmancoka 1, 02260; gspop@mail.ru

3pocTtatoui r100aNIbHI MPOOIEMHU TOTETUTIHHS 1 3a0py/THEHHS HaBKOJIHIII-
HBOI'O MPHUPOJHOTO CEPEOBUINA BHKOMHOK CHPOBHHOIO Ta YHCEIEHUMH
010JIOT1YHO BaXKKO PO3KJIaJyBaHHUMHU MPOJIYKTaMH Ha(TOXiMii 3yMOBIIIOIOTH
TIOIIYK JIOCTYITHOI BiJITBOPIOBaHOi ekoOe3neyHoi cupoBUHU. OpHUM i3 Haii-
OiNbII JOCTYNMHHUX 1 €pEKTUBHHUX PI3HOBUJIB TAaKOi CHPOBUHH € POCIHHHI
onii, AKi € TPUTTIIEPHIAMH BUIUX KUPHUX KUCIOT 1 BiPI3HSIOTHCS MiX
co0or0 cKjIazoM, OyJ0BOIO 1 CHIBBIIHOMIEHHSM IMX KHUCIOT. B Tpurminepu-
JlaX pO3Pi3HAIOTH JIBa XIMIYHO aKTUBHI IEHTpH: KapOoHiipHI C=0 — rpynu B
ecrepax Ta noaBiiHi C=C — 3B’ I3KU B allWIILHUX 3aJIUIIKaX KUCIOT. Came I1i
PeaxIiiiHi IEHTPU 3YMOBJIIOIOTh TEPMOOKUCHIOBAIBHY HECTAOUTBHICTE OJIil,
o o0OMeXxye TX 3aCTOCYBaHHS ISl TEXHIYHUX ITLIEH.

Buxonsuu 3 npuBeneHOro, METO0 MOCTaBIeHOT HaMu poOOoTH OyB TO-
IIYK METOJIB MoAn(iKyBaHHS TPHUIJILEPHIIB SIK 32 KapOOHUIBHUMHU Tpyma-
MH, TaK 1 3a TMOJIBIHHMMH 3B’sI3KaM{ ISl CTBOPEHHS HOBUX MaTepialiB 3
TIOKPAIIEHUMH eKCILUTyaTalliiHIMHU BIIACTUBOCTSAMU. BupineHHs mocTaBiIeHo-
'O 3aBAaHHS 3/1IHCHEHO IIUIIXOM JABOCTa/IiiHOI TpaHchopMalil aluuiriinepu-
HIB — EMOKCH/YBaHHSM 3a MOABIMHMMU 3B’ I3KaMH 3 HACTYITHUM CHMOAaTHHM
HYKJI€O(IIbHUM 3aMillleHHSIM SK 3 OKCHPaHOBUMH LMKJIAMH, TakK 1 kapOo-
HUIBHUMHU TpylamMu ecTepiB. ENokcuayBaHHS ONili NPOBOOWIM M’ SIKHUM
OKHCHEHHSIM TEPOKCHAOM BOJIHIO B IIPHCYTHOCTI MPOMOTOpa MYpAIIMHOI
KHCIIOTH, a HyKiIeodisbHe MOMU(IKYBaHHS YBEIECHHSIM a30TOBMICHMX MOHO-
Ta JieTaHojlaMiHiB. B pe3ynmpTaTi OTpHMyBaNM TiIpOKCOaMiJOaMiHM BHIIUX
KUPHUX KUCJIOT, MPAKTHYHO 3 KUTbKICHUMH BUXOAAMHU.

B poborti cucreMHO 10CiDKEHO BIUTUB TEMIIEPATypH 1 TPUBAJIOCTI Ha
mepedir OKPECIICHUX peakifiii i BIaCTUBOCTI OTpUMAaHUX pevoBUH. [loka3zaHo,
0 YBEIEHHSM iX Y MacTWIbHI Marepialn BAAETHCS CYTTEBO ITBHIUTH iX
TEPMOOKHCHIOBAIBHY CTAOUIBHICTh 1 OMHOYACHO MOJIMIIUTH TPHOOIOTIUHI
XapaKTEPUCTUKH MACTHIIEHUX KOMITO3HIIIH.
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KOMITAYHAYBAHHS ITPOAYKTIB IIEPEPOBKH
IMPOMMUCJIOBUX BIAXOAIB 3 METOIO
BUKOPUCTAHHA B AKOCTI BY IIBEJIbHUX
MATEPIAJIIB

Baoum Cmonscza, Onexcanop IHapgheniox
Jloneyvkuil HayioHanbHULl MEXHIYHUL YHIGEpCUmem
eyn. [[ubanrosa 2, 83500, Kpacnoapwmiiicox; ukrdonntu@gmail.com

Bxe GaraTto pokiB Ha TepuTopii YKpaiHM 1OCTae eKoJoriyHa mpoose-
Ma PO3MOBCIO/PKCHOCTI BiJIXO/iB TipHUYOI MPOMHCIOBOCTI (TEpHKOHIB) Ta
MIPOMHUCIIOBO-TTOOYTOBHUX 3BAJUIN. [IpOBEJICHI JOCITIKSHHS MaTepialliB B IIUX
3BAJIMIIAX J03BOJSAIOTH PO3IIIAIATH iX SIK JPKEpENo JHUCIEPCHOro OyiBenb-
HOTro Marepiaiy, 0 MOXXe OyTH BHUKOPHCTaHUH B SKOCTii B SDKY4Oro JUis
aMOpPTHU3YyIOUOro Imapy aBTOMOOUIBHOI Joporu. OKpiM Tropijiux mopin, B
SIKOCTI MaTepiajly JUIsi BUpOOHUIITBA B sSDKYYOrO B IEPCHEKTHBI MOXIIMBO BU-
KOpPHCTOBYBAaTH HPOJYKTH TEPMOIII3HOI IepepoOKn Ta moapiOHeHHS 1o0y-
TOBHUX BIJIXOMIB.

[ponykT mepepoOieHHs MPOMHUCIOBO-TOOYTOBUX BIIXOMIB IPEICTAB-
JIFOATH COOOI0 JUCTIEPHUH 30JI0BHH 3aJIMIIOK 3 KpymHHicTIO yacTok 10-12 mm.
ITpu npoekTyBaHHI 0araTomapoBOro JA0pOKHLOIO MOJOTHA MaTepiaji JaHOl
(pakuii BUKOPHCTOBYIOTh B SIKOCTI OCHOBHM aMOPTH3YIOUOro Imapy, abo sk
OCHOBa JIIs B'sDKy4oro. B'spkyde HEOOXITHO JUIsl yTpUMAaHHS IEOCHS BiJX
pyHHYBaHHS Ta pO3IOB3aHHA B TMPOIEIHI EKCIUTyaTarii aBTOMOOLIBHOL
JIOpOTH.

Pucynok 1. Cxema GararomapoBoi aBTOMOO1ITBHOI JOPOTH
1 - mopo’kHE TOKPUTTS; 2 — aMOPTU3YIOUHH IIap; 3 — ONMOPHUH Iap 3 MmeOeHs

B poboti nporonyeTbcsi METOMKAa BHKOPHCTAHHSI MPOIYKTIB Tepe-
pOOJTIOBaHHST ITPOMHUCIIOBO-TIOOYTOBHX BIJXOIB B SIKOCTI MaTepialiB s
OyniBHMIITBA OaraTonIapoBoi aBTOIOPOTH.
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NIJIBUIIEHHSA EKOJOTTYHUX BJACTUBOCTEM
ITAJIMB 1 OJIUB EJIEKTPUYHUM I1OJIEM

ITeop T, poqbimoel, Onena Mameeeeal, 20nena Kacanenko®
1Ka(])e()pa exonoeii Hayionanvho2o asiayitino2o yHigepcumemy,
ZKa(])eapa Ximii i ximiynoi mexnonoeii Hayionanvno2o asiayitino2o yHigepcumemy
npocn. Kocmonasma Komaposa, Kuis; troffi@ukr.net

[MuraHHs 11010 MiIBUILIEHHS eKcILTyaTaliiHuX Biactusocreid [IMM e
OJTHMM 3 TIPIOPUTETHUX HAINpPsIMiIB 3a0e3leueHHs] HalifHOCTI pOoOOTH TEXHO-
JoriyHux cucreM. Ilopsia 3 UM BiZIOMO, IO ITiABHIIEHHS €KCILTyaTalliiHUX
BJIACTHBOCTEH ITAJIMB 1 OJMB 3a paxyHOK JOAaBaHHA 1O HHUX XIMIYHHX
crabinizatopiB y Burisiai IIAB ta nprcagox npu3BOIUTh 0 MOTipIIESHHS 1X
€KOJIOT1YHUX BJIACTUBOCTEH.

[MuraHHs 1070 BIUIMBY €IEKTPUYHUX IOJIB Ha €KOJOTiYHI BJIACTH-
Bocti [IMM 3anumaerscs BiAKpUTUM. Y 3B’SI3Ky 3 IUM OYIIO NPUHHSATO
pIlIEHHS OIHMTH CTYHiHb BIUIUBY €JIEKTPUYHOTO MOJIS Ha BYIJIEBOJHEBI
piauHU.

3 MeTOI0 BU3HAUEHHS BIUIMBY EJIEKTPOMArHiTHOIO MOJs Ha (i3uKo-
XIMIiYHI, eKCIUTyaTaIliiiHi Ta eKOJIOTiYHi BJIACTHBOCTI ByriieBoaHeBUX [IMM
OyB pO3poOJIeHHA croci0 0OpoOJIeHHS MamuB 1 (iTBTP-aKTUBATOp IAJIHNBA,
CyTh SIKHX TIOJISITA€ y TOMY, IO 38 PaXyHOK BIUIMBY IMITYJIBCIB €IE€KTpOMAr-
HITHOT'O TIOJISl, SIKE BUHMKA€E HABKOJIO BUTKIB EIEKTPHYHOTO APOTY BHCOKOI
HAINpPYTH MiJl Yac MPOXO/KEHHS [0 HhOMY BHCOKOBOJIBTHHX IMITYIJIBCIB €JIEKT-
PUYHOrO CTpYMY BiJ JUKepena IMITyJbCiB BHCOKOI HAmNpyrW, BHUKOHYETHCS
YaCTOTHA IMITYJIbCHA €JIEKTpPOMAarHiTHa OoOpoOKa IaiWB, Y pe3yibTaTi SIKOI
TAJIMBO AKTUBYETHCS 1 MOKPALIYIOTHCS HOro (hi3MKO-XiMi4YHI Ta €KOJIOTivHi
BJIACTHBOCTI.

O06pobka (akTUBAIlisT) MANTHUBA JTiHIIMH IMITYJIbCIB €IEKTPUYHOTO OIS
TIPU3BOJUTE /10 MOKPAIEHHS TAKMX EKCIUTyaTalliiHUX ITOKa3HHKIB IaJINBa,
SIK TIPOKAa4yyBaHiCTh, BUIIAPOBYBAHICTh, 3aMaJIOBaHICTh, TOPIHHS, 3HKEHHS
TEMIIEpaTypH 3alaJIlOBaHHs, 1110 Y CBOIO Yepry B CYKYITHOCTi MPHU3BOIUTH 110
TIOKPAIIEHHsI €KOJIOTTYHNX BIACTHBOCTEW MaJIHB.

TeopeTnyHO OOTPYHTOBAHO Ta EKCIIEPUMEHTAILHO JTOBEAEHO 3aKOHO-
MIPHICTh BIUIUBY €JIEKTPUYHOIO MOJS HA Mi/JIBUINEHHS EKCIUTyaTalliiHuX Ta
€KOJIOTiYHUX BiacTuBocTel aBiananmuBa TC-1, Oensuny A-92 Ta onuBm
M-20/5040.
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BUKOPUCTAHHA TIOKAPBAMIAY JJIAA
PETEHEPAIII BIIITIPAIIbOBAHUX HA®TOBHUX
O0JInB

Tapac Yepsincokuii, bozoan Kopuax, Hadia Ocmadiniuyx, Onena Kozym
Hayionanvnuii ynieepcumem «/Ivgiscoka nonimexmixka»
eyn. Cm. banoepu 12, 79013, Jlvsis; chervinskijt@gmail.com

HadTonepepoOHi BUPOOHMIITBA € OMHUMH 13 HAHOUTIBII IITKITUBUX
JUIs. HABKOJIMIITHBOTO CepefoBHIa. BcTaHoBIEHO, IO BiANpaIboBaHi OJIMBU
cknanaoTs He MeHme 50% 3aranpHUX 3a0pyaHeHb HadTOnpoAykTamu. B
3B’ 513Ky 3 THM, IO 3HAYHA YacTHHA BimnpanpoBaHux HapToBHX onue (BHO)
MOTPAIUISIE Y TOBKIJLIS, CAME €KOJIOTIUHI iIHTepECH B pereHepartii Ta mepepoo-
i BiAIIPAIlbOBaHUX OJIUB MEPeA0ayvaroThCs B MEPIIy Yepry.

Js Ykpainu npodiema KBai(ikoBaHOi 3aMiHM OJIMBU € BKpal rocr-
pOIO Ta Ha TEMepillHii Yac BiACYTHI JaHi mpo KumbkicTh ytuimizanii BHO.
AHaNTHYHI €KCIepTH MPUIYCKAIOTh, M0 yTHiIi3yeThes He Oibuie 20 % Bix
3aranbHOi Kinbkocti BHO.

3a yMOBHM IpaBWJIBHOI Oprasiszaiii Iporecy pereHepaii, BapTicTh
perenepoBanoi oiuBy Ha 40-70 % MeHmIa BapTOCTi CBIXKOT OJTMBH, OTPUMAHOI
3 Ha()TOBOI CHPOBUHU. TakuM YMHOM, 0Ope BiIaro/KeHUH MeXaHi3M pe-
LUKJIMHTY 3yMOBJIIOE TIOBEPHEHHS OJIMBH MicCJIsI pereHepaii y BUpOOHHUIITBO
a00 CEKTOp CITOXKMBAHHSI Y BUTJISII MPOAYKTIB, 200 BTOPUHHUX HAITiBIPOJIYK-
TiB, IO JIKBIJy€ €KOJIOTIYHY 3arpo3y, CTBOPIOBAHY BHACIIIIOK MOTPAILITHHS
BHO B HaBkoJWIIHE cepeloBHINE Ta 3a0e3leuye peabHy CKOHOMIIO
pecypcis.

VY po0oTi BUBYEHO MOXKIIMBICTD Bi/JIHOBJIEHHS €KCILTyaTalliiiHUX Biac-
THUBOCTEH BiJIpaliboBaHNX Ha()TOBHUX OJIUB Y MPUCYTHOCTI TiOKapOaMify.

B mporeci gocmijpkeHb BUBYEHO BIUIMB OCHOBHHMX YHHHHKIB Kepy-
BaHHs mporiecoM: pupoau BHO, kiTbkoCTi peareHTa i TpUBaJIOCTI TIPOIIECY.

PereHepoBaHi 0JMBH XapaKTepH3YBAJHCh 3aJIOBIIBHUM 3HAUYEHHSIM
eKCIUTyaTaIliiHUX BJIaCTMBOCTEH (KiHEMAaTHUYHA B’ SI3KiCTh, HIEKC B'A3KOCTI,
KHCJIOTHE YHCII0, TEMIIepaTypa CHajaxy TOIIO) Ta 33 JOJATKOBOIO OYHMIICHHS
MOXYTb 3HAaWTH HOBE 3aCTOCYBaHHS y PI3HHX Tajly3sX HApOJHOTO TOCHO-
JIapCTBa B SIKOCTI MaCTHJIBHUX CEPEIOBUIL.
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YTUWIIBALIA OCAJAIB CTIHHUX BO/I
HA®TOIIEPEPOBHUX 3ABO/IIB

Cepzin Hllamancokuii, Cepeiin botiuenko
Hayionanvruii asiayivinuil ynisepcumem, Kuis; shamanskiy_s i @ukr.net

CyyacHi TexHONOrii OioXiMiYHOrO oumiIeHHs crivaux Box HII3 He
00XomiThCsl 0€3 BUKOPUCTAaHHS aKTMBHOTO MYIly. BupjaneHuidd HaJIMIIKOBHA
MyJT TOTpeOye TpU 1boMy yTwmizarii. OJHUM 31 IDIIXIB € CHIATIOBAHHS, SKE
4acTo Moke OyTH He peHTaOelbHUM, OCKIIBKH BUMAarae 3Ha4yHUX 3aTpar Terio-
BOI €Heprii Ha BUIApOBYBaHHS 3aJIMIIIKOBOI BOJOTH. [HII criocobm yrumizarii
BUMAararoTh TONEPeAHboi cTabimizamii MyiTy, OCKIJIBKM B CHPOMY BHIVISAL BiH
CXWIBHMHN /10 3aTHUBAHHS 3 BUAUICHHSM Y HABKOJIMIIHE CEPEIOBHILE SIK Iap-
HUKOBHX Ta3iB, Takux sk CH, ta CO,, Tak 1 OTpYHHUX, TakuX K H>S OmHuM 3
PO3IIOBCIO/PKEHUX METOMIB CTaliji3alli akTMBHOrO Myily € HOoro aHaepoOHe
30pO/PKYBaHHsI, IO JIO3BOJISIE JOJATKOBO OTPUMYBATH EHEPreTHYHO I[IHHUNA
6ioras. IcHyroui TexHoIOrIT 30pOPKYBaHHSI, MatO4H IIEBHI HETOJTIKH, YaCTO TEX €
€KOHOMIYHO HEBWT'IHUMH, OCKUIBKU KUIBKOCTI TEIUIOTH, IO OTPUMYETHCS IIPH
CraJIIOBaHHI 0iora3y He 3aBXK/IM JOCTAaTHBO Ui 3a0e3NeUeHHsT TeMIepaTypHOl
crabumizarii Myiry. AHaepoOHa Jierpajanisi OpraHiKi 3 BHAUICHHSM TPOIYKTIB,
siKi popMyIOTh Oioras, 3/ CHIOETHCS KUTBKOMA PI3HUMH IpyIIaMy MiKpOOpTaHi3-
MiB. ABTOpaMH 3alpOINOHOBAaHa TeXHONOris [1], sika BpaXxoOBYe KiHETHKY IHX
TIPOIIECIB, IO BiOYBAIOTHCS, 1 JO3BOJISIE CTBOPIOBATH CIPHUSATIMBI YMOBH JUIS
(YHKI[IOHYBaHHS Ta PO3MHOMKEHHS LIUX TPy OpraHi3MiB, a came JeCTPYKTOpIB,
KUCJIOTOT'eHIB, alleTOreHiB Ta MeTaHoreHiB. TpuBaicTh OpOMIHHS, IO 3/iHCHIO-
€TBCS 33 TPAIULIMHAMH TEXHOJIOTISIMH TpuBae Omm3bko 15 ni6. [Ipu npomy He
BIAETHCS JIOCSTHYTH BHCOKOI TOBHOTH PO3KJIAJIaHHS OpraHikd. Tomy BHXin
0iorasy € JOCHUTh HU3bKHII 3 HEBUCOKHUM BMICTOM MeTaHy (K mpaBmio 10 60%).
3acTocyBaHHsI 3aIPOITIOHOBAHOI TEXHOJIOTIi MOXKE CKOPOTHTH mporec 10 3-4-X
20, 30UTBIIMTH BUXiJ Oiora3dy Ta MHiJBUIIUTH BMICT MeTaHy B Hbomy 10 90..
95%, a TaKO’K OKPEMO OTPUMYBATH BYITIEKUCIIUIA ra3 sIK TOBAPHUH MPOIYKT.

Jliteparypa

[1] EneproedexrrBHa Ta ekonoriyHo Oe3medHa TeXHOJIOrist crabimizamii ocafis
crivamx Boj aBiamignpuemcts / C. M. Wlamancekuii, C. B. Boituenko // Bocrouro-
€BPOICHCKHIA JKypHAIT TIepeIoBbix TexHomoruit. — 2015. — Ne 5/8(77). — C. 39-45.
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P4 HA®TOXIMIA I BYTJVIEXIMIA
PETROCHEMISTRY AND COAL CHEMISTRY

ONE STAGE, SPLIT FLOW AND TWO STAGE
VACUUM-CARBONATE DESULFURIZATION UNITS
SCHEMES*

Leonid Bannikov
Sate Enterprise "Ukrainian Sate Research Institute of Coal Chemistry (UKHIN)"
st. Vesnina 7, 61023, Kharkiv, Ukraine; post@ukhin.org.ua

Single and two-gtage vacuum-carbonate gas desulfurization units
operatesin Ukrainian coke oven plants. Two-stage scheme differs by completdy
isolated cycles on each stage. The actual doubling of the equipment can redlize
their full potential only by using different absorbents. It was assumed that the
solutions in two stage scheme would contain different amounts of heat able
salts, however, ther rate of formation while initid formation was considerably
higher than at high salt content of the solution.

The am of the study was to compare three flowsheets for sleam consump-
tion with an equa volume of circulating solution, the degree of purification, the
amount of coke oven gas and other parameters of the vacuum-carbonate
desulfurization process. Reducing the flow of steam in the absorbent regeneration
process by increasing the depth of hydrogen sulfide recovery is one of the priority
directions of improvement of the vacuum-carbonate desulfurization. The
following table shows the main indicators of processes and the results of the
calculation of heat duties for three options.

Table1
Main indicator s of simulated technological regime for processes
onestage | splitflow | two stage

H,Sgasinlet, gm° 7 7 7
CO, gasinlet, % vol. 2.3 2.3 2.3
H,S gas outlet, g/m° 0.43 0.44 0.48
CO, gas outlet, % vol. 1.18 1.24 161
Regenerator heat duty, MJh 76000 58000 75000
Coefficient of vaporization in regenerator 0.08 0.06 0.07

The calculation results show that under modernization of one or two sta-
ges vacuum carbonate processes the mogt efficient choice is the split flow

scheme.
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NANOPARTICLES—-NEW DIRECTION
IN IMPROVEMENT OF CEMENT SLURRIES

Edyta De¢biriska
Oil and Gas Institute — National Research Ingtitute
ul. Lubicz 25 A, 31-503 Krakéw; edyta.debinska@inig.pl

Preliminary results of research on the impact of nanoparticles of
silicon dioxide and aluminum(l11) oxide on the technological parameters of
cement slurry was shown. It was observed that addition of nanoparticles of
oxides have a positive impact on technological parameters cement durry,
especialy on the grength of the hardened cement durry. The appropriate
selection of amount and type of nanoparticles can provide a compact
microstructure of the binding slurry with high compressive strength.
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Fig. 1. Comparison of compressive strength after 2 (blue bar on the graph)
and 28 days (red bar on the graph). ZB — base slurry,
No. 1, No. 2, No. 3 —durries with nanoparticles
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IR-SPECTROSCOPY OF THE CATALYTIC SYSTEMS
IN THE CYCLOHEXANE OXIDATION

Oleksandr Ivashchuk, Viktor Reutskyy, Volodymyr Reutskyy
Lviv Polytechnic National University
S Bandery str. 12, Lviv; oleksandr.s.ivashchuk@Il pnu.ua

After analyzing the results of studies of the cyclohexane oxidation
effects of binary catalytic systems of different nature using, it shows that in
the presence of additives to CoNph of ethanol (ET) and glycine (GC) there
are significant changes in the products composition and the speed of the
process at different stages of oxidation. IR-spectroscopy of the anadyzed
colloidal solutions catalytic systems was carried out using a spectrometer
Specord M-80 in the cell thickness of 0,2 mm. Analysis of the spectra was
based on the tables of characterigtic absorption frequencies.

100

Transmittance, %

4000 3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 600 400 cni'
CON + CoNph —— CON + CoNph + GC (after heating)
--------- CON +CoNph+GC  swssssssssssss CON + CoNph + ET

Fig. 1. IR-spectroscopy of the analyzed colloidal solutions.
The research of IR spektra indicates the creation and quantitative

changes in the solutions that's confirms the assumption complexation
involving all components of catalytic solutions.
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CONVERSION OF THE GASES
OF THE SUPERCRITICAL PROCESSING
OF BROWN COAL

Raisa Korzh, Valery Bortyshevskii
Ingtitute of Bioorganic Chemistry and Petrochemistry of NAS of Ukraine
Murmans ka str. 1, 02090, Kyiv, Ukraine;
kor zh.rw@gmail .com, bort2001@gmail .com

The way for processing of brown coal from Alexandria deposit (Ukraine)
has been created and experimentally verified. It allows purposefully
converting coal to the synthetic analog of natura gas and Cs-C,; hydrocarbon
fraction. It was shown that the result of the process of cataytic liquefaction
of lignite in the medium of the supercritical water is liquid and gas fractions
with yield to 18 % and 24 %, respectively, and the total conversion of organic
matter to 42 %. Generation and injection of ion current into the reaction zone
of the supercritical conversion of lignite water suspension reduces the yield
of liquid hydrocarbon fractions to 8 % while increasing the gas phase yield
and total conversion of organic matter to carbon to 40 and 52 %, respectively.
The evaluation of obtained liquid hydrocarbon fractions as synthetic motor
fuel showed that it is possible to get the component of diese fraction (60 %
by weight) with yield which is not exceeding 100 g per 1000 g of organic
mass of coal. The gas phase of brown coal conversion under the generation
and injection of ion current could be converted in the presence of cobalt
catalyst of Fischer-Tropsch synthesis to an anaog of the natura gas and Cs-
Cy, hydrocarbons fraction with the rate of up to 4.25 mg/(gea*h). A method
was devel oped for producing of synthetic fuel gas as a domestic aternative to
natural gas with an estimated cost of 100 — 130 USD.
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CEMENT SLURRIESTO LIMITING THE
OCCURRENCE OF LEAKOFF WHILE CEMENTING

Lukasz Kut
Qil and Gas Ingtitute — National Research Institute
ul. Lubicz 25 A, 31-503 Krakéw; kut@inig.pl

Cement durry leakages in the absorbent layer during the cementing
can be a very serious threat during casing sealing. Causes of the absorbency
of rock can be natural (associated with their properties and geological
structure of the area of drilling), or technical (related to the drilling process).
In theworld in order to prevent the leakages of cement durry in the absorbent
layer during the cementing procedure selects the appropriate sealing materials
and adds them to the cement durry. In order to prevent and reduce
theleakages of cement durries in the absorbent layer and a dit at the Ingtitute
of Oil and Gas — National Research Ingitute were conducted |aboratory tests
using several kinds of materids including carbonate blocking materials,
cellophane flakes, glass fibers, polypropylene and nut husks (fine). Labo-
ratory tests were carried out for four different pore size granulation and four
different sizes of dlits.

Fot. 1. Stand for testing mud and cement ~ Fot. 2. Stand for testing cement durry
slurry leakagesinto layer. leakagesinto dit.
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CATALYTICACTIVITY OF Cg SOOT SUPPORTED BY
NANO-TIO2IN A MODEL OXIDATION ENVIRONMENT

Matanat Magerramova’, Nazilya Salmanova’ Eldar Zeynalov*

I nstitute of Catalysis & Inorganic Chemistry, Azerbaijan National Academy of
Sciences, 113, H. Javid ave., AZ 1143, Baku, Azerbaijan; meherremova64@mail.ru
2pzerbaijan Sate University of Oil and Industry, Ministry of Education, 20,
Azadlig ave., AZ 1010 Baku, Azerbaijan

Novel catalysts for processes of alkyl aromatic hydrocarbons selective
oxidation are still welcomed since this line is closdly connected with the
industrial processes to obtain the valuable products.

This report describes the further development of using nano-titanium
dioxide (nano-TiOy)-buckminsterfullerene soot as a promising catalytic
system for the aerobic oxidation of cumene. Results of kinetic investigations
are furnished in the graphica abstract:
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Figure. Cumene aerobic oxidation conducted in the absence (6) and presence
of PC-500 anatase nano-TiO, (1, 2), fullerene soot (3, 4) and joint presence of PC-500
and fullerene soot (5). [TiOy]: 1.—2.5; 2. —5.0g/l; [Csq]: 3. —2.5; 4. - 5.0 ¢/l;
[TiOx+ Cgl: 5.-5.0 g/l, 6. — 0, g/l; Po, = 20 kPa (air), 60°C.

The catalyst tested is very affordable and may be recommended as
active accelerant of alkyl aromatic hydrocarbons oxidation in the industry.
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PROFILE OF OXIDATION OF ISOPROPYLBENZENE
BY HYDROGEN PEROXIDE IN THE PRESENCE
OF FE-TETRAPHENYLPORPHYRIN

Nazilya Salmanova’ Matanat Magerramova?, Eldar Zeynalov?
! Azerbaijan Sate University of Oil and Industry, Ministry of Education, 20, Azadlig
Ave., AZ 1010 Baku, Azerbaijan; nazlya.salmanova@gmail.com
2| nstitute of Catalysis & Inorganic Chemistry, Azerbaijan National Academy
of Sciences, 113, H. Javid Ave.,, AZ 1143, Baku, Azerbaijan

The enzymes catalyze the chemo-, regio-, and stereosdlective oxy-
genation of hydrocarbons producing alcohols, adehydes, epoxides, and
carboxylic acids [1-3]. The matter is interesting from the scientific point of
view, eg. to contribute more important details to geochemical aspects of
genesis of oxygenated petroleum hydrocarbon or to the mechanism of
biomimetic catalysis, to make enable new routes for difficult-to-synthesize
complex substances for pharmaceutical and agricultural industries.

This account is devoted to investigation of an influence of Fe-complex
of tetraphenyplporphyrin (5,10,15,20-Tetrakis-(2,3,4,5,6-pentafl uorophenyl )-
porphine-Fe(I11) chloride) additives on the model oxidation environment. In
order to simulate biomimetic catalysis the reaction was conducted at mild
conditions (333K, PO,=20 kPa and presence of hydrogen peroxide.

Results have been appeared as very promising since the powerful
oxygen uptake has been observed just upon addition of hydrogen peroxide
due to the presumptive action of the Fenton-like system. The kinetic
measurements have paved the way for rational use of such catalytic systems
for special purposes related to the challenges of fine synthesis.
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[1] Nagiev T.: Coherent Synchronized Oxidation Reactions by Hydrogen Peroxide.
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WASHING METHODSWHILE SULFUR FILTRATION
ON THE COKE OVEN GASDESULFURIZATION UNIT
Anna Smirnova, Leonid Bannikov

Sate Enterprise "Ukrainian Sate Research Institute of Coal Chemistry (UKHIN)"
st. Vesnina 7, 61023, Kharkiv, Ukraine; pokhylko.anna.v@gmail.com

The presence of contaminates in sulfuric paste causes decline the
quality of product. Decreasing the concentration of sulfur in sulfuric paste
occurs with reducing productivity of the oxidative desulphurization plants,
wherein the amount of dissolved salts increases. That's why the task of
research was to carry out the washing with sulfuric paste at the stage of
filtration by various methods. The results of investigation are presented in
table 1. It shows the efficiency of using steam, to minimize the specific

consumption of washing liquid.

Tablel
Comparativeresults of sulfuric paste washing
Thiosulfate |  Residual Spedific
: consumption
Experimenta conditions amount in amount Of of washing
filtrate, (s, thiosulfate in .
% sulfur, (g, % liquid,
s v, I/kg
Vapour treatment with water 109 -65 * 8,2-4,28
sprinkling
Hot water sprinkling  with 83 14,23 3,73
following vapour treatment
Vapour treatment with repul ping 97 -110 0,27 -0,00 7,35-6,67
Washing with following vapour 89 5.99 5.48
treatment
Swing vapour treatment and water | 100 — 106 0,45-0,00 597-323
sprinkling
Swing vapour treatment and 110 0,00 3,00

PEG-200 (0,1kg/m®) sprinkling

* wasn't determined.
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REDUCTION OF NOx FROM INDUSTRIAL
EXHAUST GASES

Lukasz Swigtek, Marek Kufazyrski
Wroctaw University of Technology, Faculty of Chemistry,
Division of Chemistry and Technology of Fuel, lukasz.swiatek@pwr .edu.pl

The main way of energy production is combustion of hard coal,
lignite, ail, biomass and organic waste. Nitrogen present in every organic-
derived fuel react with oxygen form nitrogen oxides. Moreover, high
temperature thermal treatment leads to reaction between air-derived nitrogen
and air-derived oxygen. Modifications of combustion processes lead to
modest abatement of nitrogen oxides emission. Because of a large amount of
combustion ingallations flue gases reduction of harmful pollutants ought to
be decreased to unreachable value by primary methods. The most common
and proven secondary method of reduction nitrogen oxides is Selective
Catalytic Reduction (SCR).

The paper presents the results of the activity in selective catalytic
reduction of nitrogen oxides in the exhaust gases from retort small power
boiler supplied with wood pellets. A series of catalysts were prepared on
deflector located directly above the burner.The active phase were vanadium
supported directly on deflector, vanadium supported on silica, platinum
supported on alumina.Supported catalysts were fixed to deflector surface.
Activity tests were prepared at full load operation of the boiler (15 kW). Flue
gases were andyzed at point of entry into the chimney duct.

Acknowledgments. This work was financed in part by BIOSTRATEG Il (Project
“Komputyl”) and a statutory activity subsidy from the Polish Ministry of Science and
Higher Education for the Faculty of Chemistry of Wroclaw University of Technology.
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DEVELOPMENT OF METHODS MODIFY
THE PROPERTIES OF THE COAL CHARGE
AND CREATE OPTIMAL CONDITIONSFOR COKE
OVENS PRODUCE HIGH QUALITY COKE

Oleg Zelensky, Alexey Sitnik
SE «UKHIN», Vesnina str. 7, Kharkov; zdensky _ukhin@mail.ru

In this paper we solve an important scientific and technical problem of
developing a unified method for calculating pressure distension values in
various coal concentrates and their mixtures during the bulk loading and
ramming, devel oping methods of calculating the pressure distenson of coal
charge to ensure its optimal values during coking and method of producing
high-quality metallurgical coke using new additive.

We have devel oped the scientific bases and methodol ogy targeting the
physic-chemical processes of thermal degradation of coal charge components
for coke production areas with the highest proportion of anisotropic structure
by introducing a space-charge-modifying additives (fine powders of a-Al,Os
and o-SiC) 0.5 % by weight, which provide additiona "crystallization" sites
during the carbonization and hardening plastic stage (400-500 °C) of coal in
the charge. Such coke has alower reactivity and a greater strength, including
during thermal exposure, thereby reducing its production costs and increase
productivity iron blast furnace.

We have developed and implemented in scientific and industrial
practice a standardized method for determining the bursting pressure of coal
and non-additive method of calculating the pressure distension of coal charge
on the basis of data on individual pressure bursting of coal and its binary
mixtures.

The economic effect of the introduction of this technology is achieved
by providing a safe environment for coke batteries, reducing their mainte-
nance cost and extension of their operation. Economic effect for the coke
industry is 7980 thousand grn/year. An additional effect is achieved in the
production of blast furnace coke as a result of using the modified blend,
reducing its cost and increasing the production of pig iron in blast furnaces,
including using pulverized fud.

Work award an annua prize the President of Ukraine for young
scientists 2015 (Decree the President of Ukraine N. 705/2015 of 16 De-
cember 2015).
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MAKCHUMAJIBHA BOJIOI'OEMKICTbD

Ana banaesa, /lenuc Mipowtnuuenxo
Jlepoicasne nionpuemcmseo <Yxpaincokuil 0eparcaghuli HayKo8o-00CIiOHU
syeneximiunuil incmumym (VXIH)», éyn. Becnina 7, 61023, Xaprie, Vkpaina

BusHaueHHs1 NOKa3HWKAa MaKCHMaJbHOI BOJIOTOEMKOCTI HEOOXiTHO
JUISL PO3IIOJLTY BYTiulA Ha Oype Ta KaM sHe 3riaHo kiacugikanii TOCT
2554388 «¥Yrim Oypble, kKaMeHHbIe U aHTpaiuT. Kiaccudukamus mo rexe-
TUYECKUM U TEXHOJIOTHYECKUM IapaMeTpam>».

CyTHICTh METOAY BHU3HAYEHHS MAKCHMMAJIBHOI BOJIOI'OEMKOCTI 3aCHO-
BaHa Ha HACHMYEHHI MpOOM BYTULIS BOJIOO, 3HATTS HMOBEPXHOCTHOI BOJIOTH,
TIPUBEJICHHS JI0 CTaHy PIBHOBaru 3 atMoc(eporo KOHIWIIIOBAHHS TPH Bif-
HocHi# Bosorocti 96 % Tta temmnepatypi 30 °C Ta BUCyIIyBaHHI O TOCTiHHOT
Macu ripu temneparypi 105-110 °C. JJocmikeHHs! TPOBOAITH MPU 3HUKEHO-
My Ta IpH aTMOC(HEPHOMY THUCKax. 3HaYeHHS MaKCUMaJIbHOT BOJIOIOEMKOCTI
PO3PaxoBYETHCS SIK MACOBA YacTKa BOJIOTY y KOH/ANI[IOHHOBAHOMY BYTLIIJII.

VY pe3ynbTaTi KOMIUIEKCHOTO JTOCITIJDKEHHST 63 1mpo0 BYribHUX KOH-
ueHTpatiB Ykpainu, P® ta nanbHp0ro 3apyoixokst BCTAHOBIJIEHO, IO IPOTHO3
3HAYEHHS MaKCUMaJIbHOI BOJIOTOEMKOCTI BYILIS HEOOXiJHO MPOBOAWTH 32
MOKa3HUKAMHU CEePEJHbOr0 MOKAa3HUKA BimOuTTs BiTpuHHTY (Rp) Ta BHIIOI
TEIUIOTH 3TrOPSHHS Ha Cyxuit Geszomprmii cran (QLY), sxi nocimimKyoThCs y
3aBOJICHKHX JIab0paTopisiX KOKCOXIMIYHMX ITiANPHUEMCTB Ta JiabopaTopisx
TIPY €JIEKTPOCTAHIIISIX.

JloBeneHo, 10 3HAYEHHS MAKCHMAJIBHOI BOJOTOEMKOCTI BYTULIS pi3-
HOT'O CTYICHIO MeTaMopdi3My He 3aJIeKaTh BiJl PiBHS 1X 30JIbHOCTI (B HHTE-
Baii Big 3,7 10 35,3 %) Ta XiMIYHOIO CKJIaay 30J14, BUPAKEHOIO OCHOBHO-
KUCJIOTHUM BimHomieHHsM |, (B maTepBadi Bix 0,198 mo 1,832).

3adikcoBaHO, IO OKWCIECHHS BYTULIS NPHU3BOAUTH A0 301IbIICHHS
3HA4YEHHs1 HOro MaKCHMaJIbHOI BOJIOTOEMKOCTI, OJTHAK a0COJIIOTHE 3MiHEHHS
[[OT0 MIOKA3HUKA MEHII HiK 3Ha4UeHHsI MoXuOKu Horo BusHaueHns (0,5 %).
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O BA3KOCTHU OPTAHUYECKOM MACCHI YIJISI (OMY)
B IIVTACTHYECKOM COCTOAHUHU

Baoum Bbapckuii, I'ennaouit Bnacoe
T'BY3 «¥xpaunckuii 20cy0apcmeeHHblLL XUMUKO-IMEXHONO0SUYECKULL YHUBEPCUMEm»
np. laeapuna 8, Jlnenponemposck, Yxpauna; barsky vadim@mail.ru,
gennadiyviasovli@gmail.ru

CorocraBiieHle B CHCTEMHBIX EIMHHIAX TEOPETHYECKOrO0 M IKCIEpH-
MEHTAJIBHOTO 3HAYE€HWH BS3KOCTH IOKA3bIBAET, YTO IUIACTHYECKHE CBOMCTBA,
koropeie OMY mnpuoOperaer B Xoie NHUponn3a, OOYCIOBIEHBI TEM, YTO OHA
SIBJISIETCSI CMECBIO JIBYX CyOCTaHIMI: “0ECKOHEUHO ™ BS3KHX OOYIIIEepOXKEHHBIX
MaKpOCTPYKTYp U CWIIFHOTEKYYHX B TEMIIEPaTypHOM MHTEpBaje “IIacTUIHOC-
TN YIIIEBOIOPOIHBIX CTPYKTYP, BKJIIOUAIOIINX reTepoaTtoMbl. OTpEIB mocien-
HHUX OT UCXOIHBIX MaKpOMOJIEKYISIpHBIX (pparmeHToB OMY co3naer ycnoBus
JUIE XMMHMYECKOTO B3aMMONEHCTBUS MEXKIY OCTaTKaMH 3THUX (hparMeHTOB
(paanKanoB) Mo OCBOOOIMBIIMMCS CBS35M C 00pa30BAHUEM IO YKOKCA—KOKCA.
B cBs131 ¢ 3TUM CITIOCOOHOCTH YIVISL B XOJIE MMUPONK3a 00Pa30BbIBATH CHIIEHOTE-
Kydyio a3y SBISETCS OCHOBHBIM YCIIOBUEM TMPOSIBIICHUSI €r0 yCaJOYHBIX
CBOWCTB, CONPOBOXIAIOIIMX TIpOIecC crekaHus. IIO0CKONbKYy OCHOBHBIM
00BEKTOM JIECTPYKTHPYIOILIETO JIEHCTBHSI MeTaMOpdr3Ma SBIISIOTCS] CHIIBHOTE-
Ky4He CTPYKTYPbI, XUMHYECKOE Pa3HOOOpa3ne CTpoeHHUs yried (MxX XuMuuec-
KUl TMOTEHIMAN) HEMPEphIBHO YOBIBACT OT MONOABIX K CTapbiM TBEPbIM
ToruBaM. [yt mpUONMKEHHON OIEHKHM BEIWYMHBI 3TOTO IOTEHIMAIa HC-
TIOJIb30BAJTH BBIPAKEHUE

Inn - Inn
1:Inn1- Inn22 @
rJie N — KHHEMATHYecKas BI3KOCTh, M7/CeK; Oy — 07st cubHOTeKyueit (hasbl.

Io nanHeM KcriepuMmenta N =0,124 M7cek u n, =65 m?/cek. 3HaueHue
n, = 3540 ® M%/cex B3sm 3 Mozenu yeaku. [o (1) mamumm dy = 0,3289.

Takum oOpazoM, “XuMHuYeckuid HOoTeHIManr yrist Mapku JK MoxHO
orreHuTh moutd 33 %o-mu Macce OMY. DTOT pe3yasTaT COBIANACT C BBIXOIOM
YKHJIKOTIO/IBMDKHON (ha3bl MpU KOKCOBaHUM yIiisi Mapkd JK B IEHTPOOSKHOM
none. Otciofa ciemyer IernecooOpa3sHOCTh IPOMBIIIIEHHOTO — OTAENEHHs
BbICOKOTeKyuer yacti OMY, Kak ChIpbsl Ul TPOM3BOJCTBA IEHHBIX XHUMH-
YECKHUX TPOYKTOB.
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O HAITPABJIEHUSAX 'A3OOBPA3HBIX IOTOKOB
B KAMEPE KOKCOBAHMUAA

T'ennaouii Bnacos, Baoum bapckuii
T'BY3 «¥xpaunckuii 20cy0apcmeeHHblLL XUMUKO-IMEXHONO0SUYECK UL YHUBEPCUMEm»
np. Laeapuna 8, [{nenponemposck, Yrpauna; gennadiyvlasovli@gmail.ru,
barsky vadim@mail.ru

Jlyist viccnenoBaHys HANPaBIICHUS JBYDKCHIIS Ta3000pa3HOM (has3kl B Kamepe
KOKCOBaHHsI CKOHCTPYHPOBaHa JIabopaTopHasi yCTaHOBKA ¢ OTOOPOM Iapora3oBbIX
nponykros ([TI'TT) u3 paBHBIX MO Macce obJacTel 3arpy3ku — neprdepuiinoi (“ro-
psueii”) u nenTpanbHOi (“xonomHoit”). TII'TI KOKCOBaHHMS MOYTH CYXHX IIHUXT HMe-
FOT TIPAKTUYECKU ONMHAKOBBIN COCTaB B IMOTOKAX Ha “Topsuyro” W “XONOIHYHO"
CTOPOHBI, YTO TOBOPHT O BEPTUKAIILHOM BBIXOJIE MIAPOB U TA30B M3 3arPy3KH B
M30TEPMHUYECKHX TOBEPXHOCTEH, COOTBETCTBYIOIMX HX TEMIlEparypam o0paso-
BaHUI.

Cocrag III'TI KOKCOBaHMS BIKHBIX IIHMXT B YKA3aHHBIX MOTOKAX Pas3jiny-
HBII: TIAPOB BOIIBI, CMOJIBI M OCH30JTBHBIX YITICBOIOPOIOB OIIYTUMO OOJIBIIIE B “X0-
JIOTHOM” TIOTOKE, TOI/ia KaK ra3oB — CEPOBOOPOZA, AaMMHAKa U OOpaTHOro KOKCO-
BOTO rasza — Oornbiie B “ropstdeM” MOTOKe. DTOT (haKT CBS3aH C HAJIMYKMEM “BHEII-
Heil” BOABI B IMXTE W €€ YHPEKAAIOUIMM ITIEPEIBIDKEHAEM B 3arpy3Ke B BHUJIE
mapoB. [Ipu 3ToM cymmapHbIid BeIXond ra3a Ha ~7,2 % (006.) BbIe ¢ “ropsyeii”
CTOpPOHBI, YeM C “XOIOIHOH " .

HccnenoBanne KMHETHUECKUX MOJIENEH MIMPOIM3a TTOKAa3aJio, YTO MPOLIECce
B IICHTPATBHOI 00JIACTH OTCTAaET OT Nepudepun oyt Ha 28 % neprona KokcoBa-
HUS, & MaKCUMaJIbHAsT CKOPOCTh Ta3000pa3oBaHus W3 “CyXuX' MIHMXT MOYTH HA
TPETH BBIIIIE, YeM U3 “MOKpPBIX” . VccmenoBaHus BIUSIHYS Ha BBIXO U coctas 11 TI
JI00aBOK B YTOJBHYIO HIMXTY Pa3HbIX KOMIIOHEHTOB OTXO/0B IiactMacc (OITM )
TIOKa3aJIM, 4To MpH o01IeM Xapakrepe kunetrku nporecca [13, TITD u I1C oka-
3BIBAIOT pa3IMuHOe BiusiHUE Ha Bbixod U coctas [II'TI. Tem He MeHee: Bce muiacT-
Macchl YBEJIMUYMBAIOT BBIXOI CMOJIbI, OSH3OIBHBIX YIIIEBONOPOAOB M raza; [10 u
[I3T® menstroT cocTaB CMOIIBI B CTOPOHY YBENMUEHUs coiepxkanus reka; [1C me-
HSIET COCTaB CMOJIBI B CTOPOHY YBEJIMUEHHS! COZIEPKaHMsl JIETKO-CpeaHel (pakimH,
CHIDKEHUS COIIEprKaHHs IOIVIOTHTENBHOM (PpaKIiy NPH COXPAaHEHUH CONEPIKaHMUS
TIeKa Ha YPOBHE, XapaKTePHOM ISl KOKCOBaHMS IIMXT Oe3 nodaBok OITM.

ITo COBOKYIHOCTH JaHHBIX MOXKHO CEJIaTh BBIBOA O TOM, YTO MEXaHHM3M
JieiicTBys ruacTMace Ha Beixof M cocta I1I'TI ocHoBaH Ha ociiabneHny payKaib-
HBIMH MPOAYKTAMH UX MHPOIM3a CHCTEMBI MIOTHCONPSDKEHUST MAKPOMOTEKYISIPHOM

CTPYKTYPHI yIJIeH, OTKPBIBAFOIIEM ITyTh JUIS UX OOree TITyOOKOH JeCTPYKIHH.
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MEXAHI3MH PEAKIIN OPTAHIYHUX CYBCTPATIB
B KUCJIOTHUX PO3UUHAX BAHAIIIO(V)

Jlapuca Bonkosa
Inemumym @izuxo-opeaniunoi ximii i eyeneximii im. JI.M Jlumeunenka HAH Ykpainu;
Xapxiscoke woce 50, 02160, Kuis, Vkpaina,
ITnemumym ximii nogepxui im. O.0.Yyiixa HAH Yxpainu, Kuis

B kuciux ([HpSO4<21 % wmac.) posumHax BaHamiro(V) OUTBIICTE
peaxiliii mepedirae 3a BUIBHO-PAJIMKAIBHAM MEXaHI3MOM. AKTHUBHI YaCTUHKH —
miokcokarionu Banaiio(V) (VO,(2 YR+ — cuuibHi O/HOEIEKTPOHHI OKUCHUKH
(E° = 1,0 B). Tak, OKHMCHEHHS 2-TiIPOKCHIIPOIIOHOBOI KHCIOTH B PO3MHAX
NH,VO; — (2, 7) % H,SO, niepebirae yepes MMKTIYHIIT aKTHUBOBAHUI KOMILIEKC

MiX cyOcTparoMm i VO; 3 TofaIbIKMM po3puBoM 3B63Ky C—C Ta yTBOpEHHSIM

CO,, V(IV) i BinbHOro pammkana CHsG HOH, sxuit B3aemonie 3 VO; i H
(Clementin R.M., Takashima K. : Quimica Nova, 1993, 16, 529) :
CH3C HOH + VO} + H" — CH3CHO + VO™ + H,0.
Ha npuxnagi tonyony (PhCHj3) 3amporionoBano mMexaHism MepeTBoO-
penb ankinbensonis y pozunnax HVOz;— (54, 70) % mac. H,SOy,
A NG PhCH,Nu

1,- 2,
PhCH + vo;—% [PHCH == VO, —=m PHCH," —
: |3 PNCHY ohCH,CaHACH + HY

. . +
Peakuis mounHaeTses 3 nepenocy enexrpona Bix PNCH;z 1o VO, 3 nactyn-

HUM BizpuBoM H-aroma i yTBOpeHHSM KapOoKaTioHy PhCH;, B3aEMOIist
skoro 3 PhCH3 mpuBoaute no PhCH,Ce¢H,CH; — nponykry 3pGi3yBanHs.
(PyﬂaKOB E.C., Bonxosa JI.K. : Kunernka u xaranus, 2006, 47, 885).

AXTHMBHA YaCTHHKA B OKUCJICHHI HacuueHux ByrieBoadis (RH) y pos-
yuHax HV Os— (84, 94) % H,SO, — tpumep [-V-O-V-0O-V-], sikuii 36Bs-
etbest mipu [HaSO4] >76 %. Horo CTalliOHapHa KOHIICHTPAIIisl 3aJIC)KHUTh BiJl
kuciotHocTi, moyatkoBux [HVOg], [RH] i Temnepatypu. Pyaakos E.C., Bon-
kxoBa JI.K., Mep3nmukuna M.A., Kopo6uerko M.A.:Ykp.xum. xkypH., 2014, 80, 75.

Jakyto 1n.0. Oneiini, €.C. Pynakosy, T.I'. lllernpik 3a iHTEpeC 10 poOOTH.
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CUHTE3 JUBIHLTY OKNCHIOBAJIBHUM
JAETTAPYBAHHSM BYTEHIB

Bonooumup I'ymeneuyvkuit, Onena Hluwax
HY «JIvgiecvra nonimexuixa», eyn. C. banoepu 12, Jlvgis, Yrpaina

ByrieBogHeBi ra3u BTOPMHHHX IPOIECIB INepepoOKH Ha(TOBOI Ta
ra3oBoi cupoBuHH MicTsITh 10 40% HOopManbHuX OyTeHiB (OyTeH-1 i OyTeH-
2). Ix MoxHa BUKOpHCTAaTH K CHPOBMHY JIsl CHHTE3Y AMBEHINY, IO IHPOKO
BHUKOPHCTOBYETHCS TIPH BUPOOHMIITBI CHHTETUYHOT'O KayqyKYy.

JIIsl OKHMCIIOBAaJIbHOIO JIETiAPYBAHHS 3aCTOCOBYIOTH Pi3HI OKCHIIHI
KaTaJi3aTopH, B TOMY YHCIi i cucteMu Sb-M0-O, Ta BoHH XapakTepu3yeTbCs
cepeHbOI0 aKTHUBHICTIO 1 CENEKTUBHICTIO. JIJIs MOKpalIeHHs iX XapaKTepHc-
TUK HaMH JIOCIIDKYBAJINCh BIUIMB JIOMIIIOK 1HIIMX KHUCJIOTHHX OKCHIIB, a
came P, Te, Ti, V.

Jlocniay mpoBOIMIIM B IPOTOYHOMY PEAKTOpi 3 2r KaTanizatopa, iM-
MYyNBCHOK TOfauero peakuinHol cymimi ckiaany(% moms.) OyreH-1 — 2
O, — 2 B renii npu 06'emuiit meuaKocTi Wog = 0,21c™ i 06'emi imMmymbey
Vi = 0,28 cm®/c Ta moBHEM XpoMaTorpahiuHIM aHATI30M MPOAYKTIB PeaK-
i1, BUKOPHUCTOBYIOUN TpU XpoMaTorpadivyni konoHkd. Ha nmepmmx nBox ko-
JIOHKaX PO3JALISUIN 1 KATApOMETPOM BHU3HAYAIIN CKJIaJI Ta30M0/1iI0HNX PEYOBHH
(COy; CO; Oz 1 Np), a Ha Tperiii KOJOHIN, 3aMOBHEHIH XPOMATHHOM IPO-
couermM 15 % TIET-6000, po3minsuim BYrJIeBOMHI 1 aHami3yBaid iX 3a
noromororo nerextopa ITI/T.

JlobaBka ¢ochopy a0 BuxigHoro karamizatopa Sb-Mo-O miasuiye
eNeKTUBHICTh 3a auBiHiIOM (/IB). MOXHa BBakaTH, 1[0 KOHTAaKT 3 aToMap-
HUM criBBigHomeHHsM P/Mo = 1,0 e onTumanpHUM 1 NpU TeMmepaTtypi
703K, waci KOHTaKTy T, = 5 c. cryninb nepersopenss 0yreny 44 % 3 cenexk-
TuBHICTIO 32 1B 47,2 %. JlochimKyroun BIUTHB JOJAaBaHHS IHIINX OKCHJIIB Ha
KaTaJIITHYHI BIIACTHBOCTI OZIEpP’KAaHWX KOHTAKTiB BCTAHOBHWJIH, IO KPaIIUM 32
BUXO0A0M JIB € Karamizatop MPOMOTOBAaHUM 3aTi30M 3 CITiBBiIHOIICHHSIM
Fe/Mo = 3/1. Ha upomy katamizatopi koHBepcis 6yreny-1 cranoButs 60,8 %
3a cenexTuBHOCTI /B — 64,8 % mnpu HaCTymHUX yMOBax BEJEHHS NPOLECY:
T =703K i1, = 5c.
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OKHUCHIOBAJIBHE JJETTAPYBAHHA
ETUJIBEH30J1Y 10 CTUPOJIY

Bonooumup I'vmeneuvkuit, Onena Illuwax, Bauecnae Kuszneecokuii
HY «JIvgiecvra nonimexuixa», éyn. C. banoepu 12, Jlvgis, Yrpaina

OKHUCHIOBAJIbHE JIETiPYBaHHS BiJOYBAa€ThCSd NPH 3HAYHO HIDKYMX
TeMIIepaTypax, 110 MOKpaIIye CeIeKTUBHICT IPOLIECY 1 Ha BiIMIHY BiJ peax-
ifl IPOCTOTO JETiIPYBaHHS MO30aBIIsAE TX 3BOPOTHOCTI, a KUCEHb PEAKITIHOT
CyMIllli pereHepye TMOBEPXHIO KaTali3aTopa BiJl KOKCY 1 TaKuM YHHOM
MIPOJIOBXKYE TEPMiH HOTrO aKTHBHOCTI.

Hamu BcTaHOBIIEHO, IO AJISI TIPOLIECY OKMCHIOBAJIBHOTO JIET1IPYBaHHS
OyTeHiB 10 AMBiHITY MOXkHa BukopucroByBati Fe-Te-Mo-O, karamizatop 3
onTUManbHUM criBBifHOWEHHsIM FE/M0=1:1. ToMy ais OKHCHIOBAILHOI'O
JIETiZIPYBaHHS €THIIOEH30TY /10 CTHPOIY B3STO SIK BUXiIHUN KaTaji3aTop cuc-
TeMy 3MimaHux okcuiaiB Fe-Mo-O, Ta # mocmiamnm ii KatamiTHYHI Biac-
THUBOCTI MPH pi3HUX criBBigHOIICHHIX FE/MO.

JlocmipKeHHsT KaTalliTAYHAX BIIACTHBOCTEH NPHIOTOBIEHUX CHCTEM
MIPOBO/IMIIM B PEAKTOPl MPOTOYHOTO THITY IMITYJCHUM METOZOM 3 TIOBHUM
XpomaTtorpadiqyHUM aHaJi30M OTpUMaHMX MPOAYKTIB peaKuii.

Xoua KOHBepcisi eTHIOSH30lly Ha KaTaji3aTopi 3 CHiBBiJHOIIEHHSIM
Fe/Mo=1:1 3a ymoB: T=643 K i 1, = 3,6¢. nocsirina 98 %, Ta CeNeKTUBHICTH 3a
CTHPOJIOM HHU3bKa. MoxHa AOoCATHYTH 54 % CeJeKTHUBHICTB, ajie JIUIIE MpH
3 % xouBepcii ermndenzony. 3a ymoB T=613 K i 1, = 24 c. orpumanuit
MakcuMaJIbHuH BuXia ctuporny 35,3 %. [linBuineHHs1 TemmnepaTypH i 4yacy KOH-
TaKTy aKTUBYE KaTaji3aTop JO PEaKiiii MOBHOTO OKMCHEHHS €TWJ CTUPOIY 3
BuxojioMm 98 % CO + CO, npu T=673 K u 1, = 3,6 c. OTKe KaTaliTHIHA CHCTEMA
Fe-M0-O, € HU3BKO CENIEKTHBHOIO B PeaKiii OKMCHIOBAJILHOIO JIETiIpyBaHHS.

BimoMo, 1o 3Mimani OKCHIHI CUCTEMH B PEaKIlii OKUCHEHHS 3HAYHO
edekTuBHiNI, HiK OiHapHi. MU JOCTIIUIN BIUIMB HO0aBKH OKCHIY BICMYTY
Ha KaTaJiTH4Hi BiactuBocti FEMO (2:2) cuctemu. 3 OTpUMaHUX pe3yIbTaTiB
JIOCITIJPKEHb MOXKHA 3pOOUTH BUCHOBOK, 1110 ITPOMOTYBaHHs OiHapHOi Fe-Mo-
Oy cucTeMHU TOKpallye ii KaTaTiTH4HI BIACTUBOCTI. MaKCUMaJIbHUA BHXIi
crupony (89,1 %) orpuMaHO MpH 3aCTOCYBaHHI KaTaji3aTopa 3 CIiBBiJHO-
menHam FeBi:Mo = 2:1:2 npu T, =713 K i 1. = 3,6 c. Konsepcis etun-
Oensony B nux ymoBax gocsria (Xogs ) 99,8 %, a celleKTUBHICTh 32 CTUPOJIOM
(Scr) 89,3 %. Karanizatop Takoro ckiiajay, Ha Hally JyMKY, MO)KHa BUKOPHC-
TOBYBATH ISl CHHTE3Y CTHPOITY 3 €THIOSH30ITY.
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PO3POBKA METOJAIB KIHETUYHUX JOCJ/III)KEHb
PIIMHOPA3ZHOT'O OKUCHEHHA BYTJIEBOJIHIB

Onez ﬂaubkol, Onez dlebeeuuz, Cezeniii Dedesuu’
Yuemumym izionoeii im. 0.0. Bozomonsys HAH YVpainu
Jlabopamopis excnepumenmanvhoi 6anvneonocii, Tpycrkaseys
2Hayionansnuii yrisepcumem «Jlvsiscoia noximexnika», Cm. Bandepu 12, Jlvgis;
foe69@ukr.net ;

3 Tvsigcorui HayioHaIbHUIl azpaprull yHieepcumem, [lyonsHu

Jlis mpoBeleHHsI KIHETWYHUX JIOCHI/PKEHb OKHUCHEHHS BYIJICBOJHIB
MIPH TiJIBHUIIICHOMY THCKY HEOOXiTHO 3a0€3MEYUTH JOCTATHIO TOYHICTH BH-
MIpIOBaHHS Ta PETYIIIOBAaHHS, TEMIIEPATYPH B 30HI Peakllii, THCKY Ta BUTPATH
TIOBITpSl, IIBUJIKUIA BUBIJ peakTopa Ha CTAI[lOHAPHUI PEeXHUM, 3a0e3MeueHHs
JIOCTaTHHOTO KOHTAaKTY pifkoi ¢a3u 3 KucHeM NoBiTps. HeoOximHO Takox
nepen0aYnTH  MOXIIMBICTH TPOBEJIEHHS JOCIIIKYBAaHOTO TIpoIecy Tix
THCKOM B PEaKTOPax 3 Pi3HUX MaTepiaib.

Mopenro Juist I0CHiPKEHb CITYTYBAJIX MPOLECH piAnHO(pa3HOTO OKHC-
HEHHS! MOJIEKYJIIPHUM KHCHEM KPOTOHOBOT'O alIbJETiy B CEPEIOBHILI ETHII-
arneraty B iHTepBam 285-318 K i 1-16 atM. Ta OKHCITIOBAJILHOTO AIIMITIO-
BaHHS alialeTaTy B CEPENOBHINI OLTOBOI KHUCIOTH KHCHEM IOBITPS HpH
temnepatypi 424-455 K i tucky no 80 atm.

BkazanuM BHMoOraMm BiJIIOBIAIOTh YCTaHOBKU po3pobieHi HAHY
MIPOTE BOHU JIO3BOJISIIOTH MIJATPUMYBATU TOCTIHHY TeMIeparypy JHIIe Npu
HEBHCOKHX CTEIICHSX IEPEeTBOPEHHsI CyOCTpaTy, B PO30aBJIE€HHX pO3YHMHAX.
Mu femo MOJEpHI3yBalnu IIi YCTAHOBKH, a TAaKOX 3alpONOHYBaJd HOBI
KOHCTPYKIIi peakTopiB, IO JO3BOJWIO MiATPUMYBATH IIOCTIHHY TeMmIepa-
Typy Ta peryjioBaTH IapaMeTpH IpOLECy HaBiTh MPH BUCOKUX CTEMEHSX
TIepETBOPEHHSX CYOCTpaTy B KOHIICHTPOBAHUX PO3UUHAX.

[IpoBeneHo mOCTIKEHHSI WIECTH THUIIB PpEAKTOPIB. CTATHYHHH 3
MIPUMYCOBUM TIEPEMIlTyBaHHSAM MAarHiTHOI MIIIAJKOI0, Majaloydoro TUILY,
MIPOTOYHHUI CTOCOBHO Ta30BOi (ha3H, peakTop THUITY epii)T, CKISIHUI peakTop
JUIE OKMCHEHHSI MiJi THCKOM, YCTAHOBKAa ISl BHUBUEHHS BIUIMBY Marepiary
CTIHKM peakTopa Ha Ipolec piAnHO (a3HOro OKUCHEHHSI.

Ha ocHOBI npoBeieHNX J0CIiDKEHb 3aIpOIIOHOBaHI METOM JOCHiHKEH-
HsI piIHO(A3HOTO OKWCHEHHS BYTVIEBOIHIB il THCKOM B KIHETHIHOMY PEXXUMI.
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ILJTA3BMOXIMIYHHAM PO3KJIAL CIPKOBOITHIO
B IHTEHCUBHUX AKYCTUYHUX ITOJIAX

3enoéii 3nax, Bikmop fHeopcoxuit, Poman Onenuy

Hayionanvnuii ynigepcumem «/Ivgiscoka nonimexmixka»
eyn. C. banoepu, 12, 79013, JIvsis; ak_zo@ukr.net

[TnazmoximiyHe mepepoOsIeHHsI CIpKOBOJHIO, SIKMH YTBOPIOETHCS ITif
Yyac ouuileHHs HapTH Ta raszy Bix cronyk Cynbdypy, lae 3MOry OTpHUMAaTH,
Ha BiIMiHY BiJ iCHYFOUMX TEXHOJIOTIYHHX MPOIECIB, CHeiaibHI BUAN CIPKH 1
BozeHb [1]. IlIBuakicTe pexomoOinamii atoMiB Cynbdypy, IO YTBOPIOETHCS
BHACIIJIOK jucortianii H,S y trasmi, 3 yTBOpeHHSIM 3apOJIKiB KOHICHCOBAHOI
daszu (3KD) 3anexuts Bia X KOHIEHTpaii y ra3oiit ¢asi. Tomy mis edek-
TUBHOTO 3/IIHCHEHHS CHCTEMH IpolieciB — mia3moni3 H,S Ta yrBopenns 3KD
PO3KJIa CIpKOBOJHIO 3JIIHCHIOBAJIM B IHTEHCHBHUX aKyCTHYHHX MOJISIX, IO
XapaKTepU3ylThCd 3HAYHUM TIpagieHToM THCKY. Lli moist crBoproBanu
pPOTOpOM, pO3MIillIEHNM Oe3I0CepeHbO Y TUIA3MOTPOHI; YacTOTy O0OepTaHHS
potopa 3mintoBanu Bix 3 10 6 THc. 00./xB. HBU-enekTpoMardiTHe BHIPO-
MIHIOBaHHSI, HEOOXiiHe U1 30y/PKEHHS TIa3MH, BBOAWIN IMITYJIBCHO Y 30HY
Imo3a pPOTOpOM, 7€ ICHYIOTh TOHIDKEHHM THCK Ta HEOOXiJHI JUIs iOHi3amii
cepeoBUIA YMOBH. Y 30HI [MiIBUIIEHOTO THCKY, SKa (OPMYETHCS Y
paniabHOMY HalpsIMKY 10 repudepii peakropa, BigOyBaeThCsi pekoMOiHamis
atomiB Cyibdypy Ta picT JaHIIOroBUX (parMeHTIB CIPKH aXK JI0 YTBOPEHHS
JIMCIIEPCHUX YaCTHHOK Cipkd. OJHOYaCHO y peakTopi KOMIIOHEHTH Cepeno-
BHUINA CEMApyIOTHCS: BOAEHB CIPSIMOBYETHCS 10 LEHTpA, Jeé HOro KOHIEHT-
pauis csirana 92 % 06., a CyabdypBMicHI TPOAYKTH — A0 miepudepii.

BcraHOBIEHO, IO Y POTOPHOMY PEaKTOpi 31 30UTHIICHHSIM TOTYX-
Hocti HBY-BumpomiHioBaHHS, Ha BiAMiHY Bif NpSIMOTEUiHHMX IUIa3MO-
TPOHIB, MUTOMI BUTpATH eHeprii Ha po3kian H,S smeHmytorses. Leit edexr
3YMOBJICHUH PO3MIMPEHHSAM O0JIACTI iICHYBaHHS IUIA3MOBOTO PO3PSIY aX [0
(opMyBaHHS 3aMKHEHOTO TOpa, CPOPMOBAHOTO B3JIOBXK TPAEKTOpii pyXy
poropa. ITuToMi eHEproBUTPATH HA NUCOIAINI0 CIPKOBOIHIO KOJIHUBAIHUCH Y
Mmexax 1,78...2,29 KBT>TO):[/(M3 H,S).

Jliteparypa

[1] Bikrop SIBopcekuii, 3eHoBiii 3Hak. ILTa3MoOXiMiYHAa TEXHOJIOTISI CIHEL[iaJbHHUX
BUIIB cipku Ta BoaHto // Hayka 3axigHoro perioHy Ykpainu (1990-2010). — JIbBiB:
ITAIC, 2011. — C. 274-287.
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OHLIHKA IIEPETOKIB ITIOBITPA Y PETEHEPATOPAX I
MOJOBUX KAHAJIAX KOKCOBUX ITEYEN

[mumpo 3yonee, Baoum bapcokuii, Anopiii 3anoposceus
JIBH3 «Yxpaincokuil depacasruil XiMiKo-mexHon0eiuHull yHisepcumenm
np. Faeapina 8, 49005, Jninponemposcok, Yrpaiua,
zublev-dg@rambler.ru; barsky vadim@mail.ru; andriy1981@ua.fm

IMpu excruryararii 3'aBISIOTECS TPIIMHA 1 PO301’KHOCTI MaTepialbHIX
IIBIB B PO3/AIJIOBHX CTiHAX PpEreHepaTtopiB i IOAOBUX KaHAJB KOKCOBHX
Oarapeil i, K HACIIIOK, IIEPETOKHU MOBITPS MiXK HU3XITHUM 1 BUCXiTHUM IIO-
TOKaMH. B pe3ynbrari mporo CrioTBOPIOETHCS OLIHKA T'a30IIiJIbHOCTI KIIAJKK
KOKCOBHX KaMep 1 YMOB 3TOpPSIHHSI OITAJIFOBAJIHOTO T'a3y..

BuzHaueHHsI KiTBKOCTI MOBITPSI, 110 NIEpETiKae, MOKIIMBO IO BiIMIiHHOCTI
CKJIaly TIPOAYKTIB TOPiHHS HA BXOJAI B PEreHEpPaToOpy HU3XiIHOTO TOTOKY 1 Ha
BUXOI 3 MOMOBUX KaHAJIIB HHU3XiJTHOTO TIOTOKY. 3 BiJICYTHOCTI TIEPETOKIB CKIIA]T
TIPOJIYKTiB TOPIHHS Ha BXOZi B pereHeparop i B MOIOBHI KaHAJl OJHAKOBHH, 32
HAsBHOCTI MEPETOKIB — BMICT KHCHIO B MPOIYKTaX TOPIHHS 3 Ta30MOBITPSHUX
KianadiB Oyzie Oiblie, HiXK B MPOIYKTaX TOPiHHS HA BXOJI B pereHepaTopy HU3-
X1JTHOTO TTOTOKY. 3 IIi€i Pi3HUIIl MOYKHA BH3HAYUTH OOCST MOBITPS, IO MEPETIKaE,
TIpH [IbOMY BHKJTIOYAIOYH TTOTIaIaHHs B IPOOY MOBITPs 151 iekapOoHizariii.

AJNTOpUTM BHU3HAYEHHS MIEPETOKIB TOBITPS CKPi3b TPIIMHY i HEIIJIBHOC-
Ti B MaTepiaJIbHUX IBaX IOJOBUX KAHAJIB 1 pereHepaTopiB MOSATae B HACTYII-
HOMY:.

1. Bin0ip npo0® MpomyKTiB TOpIiHHS 3 YCIX BEpPTHKAIIB OMATIOBAJIBHHX
TIOIYTIPOCTIHKIB, IO TPAIOIOTH HA TaHUH pereHepaTop.

2. Po3paxyHOK CepeqHbOro CKIIaay IpOMYKTIB TOPiHHS 1 KOe]illieHTy
HaJUTMILIKY TIOBITPS 1O aHali3ax mpood 3 BEPTHUKAIIB.

3. BuzHaueHHS MUTOMHUX O0'€MHHX BUTPAT MOBITPS, IO HATIMILIO 10
KOXXHOT'O TTOITYIIPOCTIHKY Ha TOPiHHS.

4. BuzHaueHHs1 MUTOMUX 1 (PaKTHYHUX OO0'€MHHX BHTpAT IPOAYKTIB To-
PIHHSL.

5. Bigbip mpo0 NPOMYKTIB TOPIiHHA 3 Ta30MOBITPSHOrO KIAMAHY 1
PO3paxyHOK 3a OanaHCOM KHCHIO Y IIPOAYKTax TOPiHHS EPETOKIB MOBITPS CKPi3b
PO3MIIIOBI CTiHH pereHepaTopiB 1 MOIOBUX KAaHAIIB.

Leit anroput™m € 3aransHUM U1 KOkcoBux Oarapeid [IBP Bcix TurmiB.

BpaxyBaHHS KOHCTPYKTHBHHX OCOOJIMBOCTEH KOKCOBHX Oarapeil Takok
riependavyaeThCs MM aJITOPUTMOM.

130



ITPO BUBHAYEHHS KOE®IHIEHTY HA/UVIMIIKY
IMOBITPSA HA KOKCOBHUX ITEYAX

[mumpo 3yonee, Baoum bapcokuii, Anopiii 3anoposceus
JIBH3 «Yxpaincokuil depacasruil XiMiKo-mexHon0euHull yHisepcumenm
np. Faeapina 8, 49005, Jninponemposcuok, Yrpaiua,
zublev-dg@rambler.ru; barsky vadim@mail.ru; andriy1981@ua.fm

KoeilieHT HaJIUINKY MTOBITPSI BU3HAYAIOTh SK BIIHOIICHHS KUTBKOCTI
TIOBITPSI, O (h)aKTHYHO ITOIA€THCS HA TOPIHHS, JI0 CTEX1OMETPHIHO HEOOXITHOTO.
Bin fioro BenMYMHY 3aI€KUTh TIOBHOTA 3rOPSHHS OIAJIIOBAJIGHOTO Ta3y, TEIIo-
TEXHIYHI XapaKTePUCTUKH POOOTH KOKCOBOI Oarapei, a TaKoX pPIiBCHb BUKHJIIB
IIKI/UTMBUX PEYOBHH B HABKOJIMIITHE CEPEIOBHIIIE.

Po3paxyHok KoeginieHTy Ha[UMIIKY MOBITpSl BEAYTh N0 OajlaHCy ByIJie-
LIEBMICHUX KOMIIOHEHTIB OIaJIIOBAJIGHOTO Ta3y Ta iX MPOMAYKTIB TOPiHHS.

HesBaskatouu Ha Te, 1110 32 XIMIYHUM MEXaHI3MOM YacTHHA KOMIIOHEHTIB
ONAITIOBAJILHOTO Ta3y TEPETBOPIOETHCS B MAPHU BOIOW, NPHUHHATO BBAXATH, IO
TIpH BiOOpi BOHM ITOBHICTIO KOHJEHCYIOTECS 1 TIO aHaJTi3aX MPOYKTIB TOPiHHS
BU3HAYAIOTh TUIBKH JiOKCHJI BYIJIEIIO, a30T i Ha /UTMIIKOBHUH KHCEHb. J[o KoMmo-
HEHTIB, 1110 HE MpopearyBajIy BKIIOYAIOTh TUIBKHM OKCHA Byrielo. [Ipu oMy B
TIPO/IyKTaX TOPIHHA SK KOKCOBOT'O, TaK 1 JOMEHHOrO Tra3iB 3a HecTadi IOBITps
KpiM OKCHJIy BYIJICIFO MOXKE MICTHTHCS 3HAYHA KUTBKICTh BOJHIO i METaHy,
OKCHJIIB a30TY, Ha yTBOPEHHS SIKMX OyB BUTpaueHHH KUCEHB.

BincyTHicTh IOCTOBIpHHX JaHMX HPO MOBHOTY 3TOPSHHS Ta3y NMPH3BO-
JTATH JI0 HEBIPHOT'O PO3TAITyBaHHS 3acOOIB IS JTO3YBAHHS ITOBITPS 1, BIIIOBI/I-
HO, JTO TOsiBH JEe(EKTIiB KIAJKUA OMATFOBATGHOI CHCTEMH, MOTIPIICHHS SKOCTI
KOKCY 1 XIMIYHHMX TNpPOAYKTIB KOKCYBaHHS, 30UIbIIEHHS BHKUIIB 3 IUMapiB i
HaBiTh JI0 YTBOPCHHS BHOYXOHEOEC3IEUHUX CyMIIeH B IOJOBHX KaHAlaxX i B
IHIIMX KOHCTPYKTHBHHUX €JIEMEHTaX KOKCOBHX Oarapei.

JIyst BUKITIOUEHHS TIporiecy 3arpagidyBaHHs 1 MOXKIMBHX aBapiifHUX CH-
Tyamiif MOBITPS B ONAIIOBAIBGHY CHUCTEMY Ha TOpIHHS NparHyTh IOfaBaTh 3
HaJUTAIIIKOM.

Jlst OGUTBII TOYHOTO BH3HAUECHHS BEIWYMHM HA/UTUIIKY ITOBITPS CITiJ
BpaxoBYBaTH BMICT y NpPOAYKTax TOPIHHSA HE TUIBKM OKCHIY BYIJIEIO, a U
BozHIO 1 MeTaHy. [Ipy koMY 1 po3paxyHKy Koe(ilieHTy HaJUTHIIKY TTOBITPS
HEOOXiJJTHO BM3HAYaTH B NPOIYKTaX T'OPIHHA TaKOXX BMICT KHCHIO, J[IOKCHIY
BYIJICIFO, JTIOKCHTY CIPKM Ta OKCHUIIB a30Ty. lle € MOXITUBHM, OCKUIBKH 3apa3
HaOY/IM [IMPOKOTO MOIMIMPEHHs! CyYacHI METOAM BU3HAUCHHS BMICTY Ilepepaxo-
BaHUX PEYOBHH Y ITOTOKAX Ta30BUX CYMIilIIEH.
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BIIJINB TEPMOOKUCJIEHHSA TA TEPMOBUTPUMKH
HA SAKICTb EJJEKTPOJHOTI'O ITIEKY

Banepia Kapuaxosa
Jlepoicasne nionpuemcmeo <Yxpaincokuil 0eparcaghuli HayKo8o-00CaiOHU
syeneximiunuil incmumym (VYXIH)», eyn. Becnina 7, 61023, Xapxie, Vrpaina,
post@ukhin.org.ua

Oco0IMBOCTI eKCITyaTallii BETMKOBAHTAKHUX KOKCOBUX Oatapeil 3 BH-
COKUM PiBHEM OOIrpiBY IPHBOATH JTO 30UTHINICHHS YTBOPEHHS KaM 'SHOBYTLUTHHOI
CMOJIH 3 BUCOKHM CTYIEHEM ITipOTi30BAHHOCTI, 3MiHH ii SIKICHUX XapaKTepHCTUK
1, BimmoBinHO, meKy. Lle BUsBISIETHCS y 30UTBIIEHHI ii IIUTBHOCTI Ta MacOBHX
YacTOK HaWOUTHIIT BUCOKOMOJIEKYIIIPHHUX (PpaKI[iii TpyIoBOro CKiIamy, Hepo3urH-
HUX B TOTyori (o-ppaxitist) Ta B XiHOMiHI (0-(hpaxiiis), [0 MO3UTHBHO BILIUBAE HA
CHIKydy BJIACTUBICTH KaM'SHOBYTUJIBHOTO IIEKY, aJieé HETATUBHO — HA HOro 3MOdy-
BaJIbHY 3/1aTHICTH. 3MOUYBaHHs — IIe TTOBEPXHEBE SBHUIIE, Ha SIKE MOXKYTh BILIH-
BaTH sIK (pi3W4HI BIACTUBOCTI ITEKy, TaK i mpupoya HaroBHioBaua. CripoOH BUSIBUTH
KOpEJIALI0 MK 3MOYYBAIEHOIO 3/IATHICTIO KaM'STHOBYT'JIFHUX €JIEKTPOIHMX TIEKiB
Ta 1X TEXHOJIOTTYHUMH XapaKTepPUCTUKAMH Ha TIPAKTHIY PIAKO JOCATAIOTh YCITiXY.

J1y1st ynpaBITiHHS SIKICTIO TIEKY Ta MOKa3HHKOM <GMOYYBAJIbHA 3/IaTHICTH»
y TIpolieci Horo oTpUMaHHS BapilOIOTh OCHOBHUMH TEXHOJIOTIYHUMH IapamMer-
pamu, a came: IIUIBHICT CMOJIM, BUTPATH CMOJIM HA JIPYTY CTYIIHb MEPEepOOKH,
TeMIlepaTypy HarpiBaHHS CEpPEIHbO TEMIIEPATYPHOro MEKy Ha JPYry CTYIIHB,
TeMIeparypy Icis ApYroi CTymeHi y KyOi; TeMreparypy pO3M'SKIIEHHS ce-
PEAHBO TEMIIEPATYPHOrO IIeKy, TeMIlepaTypy piakoi ¢asum y KyOi peakropi;
TeMIepaTypy ra3oBoi gasu y KyOi peakTopi; BUTpaTH KHCHIO Y KyO peaKkTop.

JIyist BU3HAYeHHSI iIHTEPBAJIB JAHUX TEXHOJIOTTYHUX (haKTOPIB IIPOTATOM
TPUBAJIOTO TIE€PiOAY NMPOBOAMBCS HAOIp MacWBY JaHHMX 3 YpaxyBaHHSM 3MiHH
SIKICHMX TIOKa3HHUKIB KiHIIEBOTO TIPOJIYKTY.

VY pe3yabTaTi CTaTUCTUYHOI 0OpOOKM OTPUMAHUX JTaHUX OYyJIM BCTAHOB-
JIeH] 3aJIeKHOCTI 3MOUYBaJIbHOI 3/1aTHOCTI ITeKiB Mapok B i b Bi:

—  Temmepatyp piaKoi pasu y ky6i peaxropi, °C;

—  Temmeparypu ra3oBoi (pasu y Kybi peaxropi, °C;

—  BUTDATH KHCHIO Y KY6 PeaKTop, M/TOxL.

Takum 4MHOM, BH3HA4YeHI ONTHMAJbHI iHTEPBAJIM TEXHOJOTIYHUX II0-
Ka3HHKIB, SKi JI03BOJSIFOTH BUPOOJISITH SIKICHUH €JIEKTPOIHMI NMEeK HaWOLIbII
JIKBIZTHAX MapoK 3 BHCOKOMIpPOJII30BAHHOI CMOJIM 0O€3 KapJIUHAJIBHOI JOpOrol
3MiHHM JIiF0Y0i TEXHOJIOTTi.
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BHUPOBHHUIITBO BIOKOKCY.
CYUYACHUM CTAH IUTAHHA

Anopii Koeepa
Hayionanvna memanypeiiina axkademis Ykpainu,
npocn. Iazapina 41325, [ninponemposcei; nakover @ua.fm

Ha cydacHomy etari po3BUTKY IPOMHCIOBOCTI, TOJIOBHUM BHKJIHMKOM
€ 3HWKEHHS HETATUBHUX SKOJIOTIYHUX HACIIJIKIB BUPOOHUIITBA, Y TOMY YHUCITI
32 PaxyHOK CKOPOYCHHS BHUKHIIB MAPHUKOBUX Ta3iB. J[Ji1 BUPOOHUITB, SKi
Oe3rocepeHbO 3aJIEKATh BiJl BYIVIEBOAHEBOI CHPOBMHHM, IPH BXKE HasBHIN
iH(QpaCTPYKTYpi, 3aBAaHHS 3HIKCHHS HETATHMBHOTO BIUTUBY HA HABKOJIHIITHE
cepenoBuIie € (HaKTUIHO HE3TIHCHEHUM. Y TOH Ke Yac, BUMOTH JO CKOPO-
YEeHHS MMPOMUCIIOBUX BUKHUJIB MOCTIHHO MOCHIIOIOTHCS 1 JUIS X BUKOHAHHS
NoTpiOHe cydacHe 00J1aJHaHHs, TEXHOJIOTYHI pimeHHs i BukopuctaHas COq-
HEUTpaTbHUX peYOBUH. Ha KOKCOXIMIYHUX MiIPUEMCTBAX CHTYAIlisl YCKIIAI-
HIOETBCS OCOOJIMBOCTSMU CHUPOBHUHHOI 0a3W 1 BHUMOTaMH CIIOKHBAYiB [0
SIKOCTI TIPOAYKIIii.

Y poGoTi po3riIsHyTa MEPCIEKTUBA BUPOOHHUIITBA OIOKOKCY MUITXOM
CYMICHOTO KOKCYBaHHS BYriisi 1 OioMacw pi3HOTO ITOXOPKeHHS. byio
BHUKOHAHO aHAJ3 SIK JUIs YKPaiHCHKHX, TaK 1 CBITOBHMX BHPOOHHKIB KOKCY.
AKTyanmpHICT pOOOTH BU3HAYAETHCS HE JIMINC HASBHICTIO 3HAYHUX PECYpCIB
Oiomacu B CBiTi, aje i BiJIHOCHO HEBHCOKOIO I[IHOI 0i0MacH, SK CHpPOBHHU,
€KOJIOT1YHO0 1 EKOHOMIYHOIO JOIUTBHICTIO BUKOPUCTaHHs Oiomacu. Sk Bizo-
Mo, TiepepoOka GioMacH /J103BOJISE 3HU3UTH €MiCil0 MTApHUKOBHX Ta3iB. Kpim
TOTr0, BUKOPHCTaHHS BiIXOIB 6ioMacH CTBOPIOE NEpeyMOBH 3a0e3MeUeHHs
KOKCOXIMIYHHAX TiIIPUEMCTB BTOPHHHOI) CHPOBHHOIO 3aMICTh YacTKU
nepBUHHOI. [IpoTe BUKOpUCTaHHS OiOMacH NP BUPOOHUIITBI KOKCY € BOIHO-
Yac CKJIaJHUM 3aBJaHHSM 3 TOUYKH 30py HaYKOBHX, TEXHOJIOTIYHHUX 1 €KOHO-
MIYHHX TPOOIIEM.
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BIIJIMB AMIHOKUCJIOT
HA IMTPOLHEC OKUCHEHHS HUKJIIOTEKCAHY

Anamonii JIyoun , Bikmop Peymcuokuii, Onexcanop leawjyx

Hayionanvnuii ynigepcumem «/Ivgiscoka nonimexmixka»
eyn. C. banoepu 12, Jlvsis; reutskyy@yahoo.com

Po3risiHyTO  TOMOreHHO-KaTaJiTHYHE PpiAMHHO(pA3HE OKHCHEHHS
LUKJIOTEKCaHy B MPUCYTHOCTI aMiHOKHCIIOT pi3HOi OynoBH. BuznaueHo, mo
BUKOPHCTaHHS aMiHOKHCIOT B CKJIAl KaTaJiTHYHOI CHCTEMH 3MEHIIYE
IIBHKICTh OKMCHEHHS 1 30UIBIIyE CENEKTHBHICTh 3a LiJbOBUMH MPOIYK-
TaMu. E(hekTUBHICTE il aMiHOKHCIOT B TMPOIECI 3aJeKUTh BiJ iX OymOBH —
301IbIIEHHST JTOBXXMHHU 1 PO3rajy’KEHOCTI BYIJIELIEBOTO JIAHIIOra 30LIBIIyE
KIJIBKICHUH €eKT BIUTUBY aMiHOKHCIIOTH.

JlocmimKeHHsT OKMCHEHHSI IMKJIOTeKCaHy y MPHCYTHOCTI OiHapHHX
KaTaJIITHYHUX CHCTEM, /IO CKJIay SIKMX BXOJWIIM TIJIIIWH, apriHiH Ta CEpHH,
3aCBIUMIM, MO J00aBKM aMiHOKHCIOT Ha BH3HAYEHHH Yac IPOBEICHHS
aHaJIi3y TOHIDKYIOTh KOHBEPCII0 BHXIJHOI CHPOBHHHU B MOPIBHSAHHI 3 TaKUM
K€ YacoM peakuii B MpUCYTHOCTI 6azoBoro karaiizatopa. I[Ipore Bukopwuc-
TaHHS aMIiHOKHCIIOT B TIpOIeCi OKHCHEHHs NMPU3BOJAUTH 0 POCTY CeJeK-
TUBHOCTI 32 I[JIbOBUMHU IIPOAYKTAMH IPOLECY, SK Ha MOYATKOBHX CTaJisiX
okucHeHHst (X ~ 4%), Tak 1 Ha CTaJisX PO3BUHEHOro OKMCHEeHHs (X ~ 7%).
Maiixe OfHAKOBI NMOKAa3HUKH CEJIEKTHUBHOCTI 3a LIIBOBUMH MPOJAYKTaMHU
oJlep>KaHO B MPUCYTHOCTI apriHiHy Ta CEpHHY, aje B IPUCYTHOCTI apriHiHy
HAaKOIMHUYYEThCSl Ol KUTBKICTh KETOHY B peakuiifHOMy cepeloBuimi. Y Bcix
BUIAJIKAaX CIOCTEPIraeThbCsl 3pOCTaHHS KUIBKOCTI TiIPONEPOKCHIIB 3 TIOYaTKOM
TPOIIeCy Ta HACTYMHHM iX 3MEHIIEHHSM Yy pa3i IJIMOIIOro OKWUCHEHHS, IO
MOXXHa TIOSICHUTH BIUIMBOM 3aMICHUKIB B aMIHOKHCJIOTax Ha paJuKajIbHO—
JIAHIIOTOBUH TIporiec. Y pa3i BUKOPUCTAHHS aMiHOKHCIIOT CIIOCTEPIraeThCsl CIIo-
BUIBHEHHSI TIPOILIECY €CTEpPOYTBOpPEHHS. Ll 3aKOHOMIpHICTH BHpaX<a€Tbcsi B
MIPUCYTHOCTI JI00ABOK TIIILUHY, IIPHYOMY BOHA MiJCHIIIOETHCS 3 PO3BUTKOM
TIpoLecy.

Jliteparypa:

[1] Cynpyn O.O. BukopucraHHsS aMiHOKHCIIOT B MPOILIECI OKUCHEHHS LIUKJIOTEKCaHy
[Texcr] / O.0. CynpyH, B.B. Peyrcekuii, O.C. Isamyk, C.O. Mynpwii // Bicauk HY
«JIbBiBCHKA MONiTEXHiKa». XiMisl, TEXHOJOTisl pe4OBHH Ta X 3acrocyBaHHs. — 2014, —
Ne 787. — C. 187-190.

134



CHUHTE3 METUJIMETAKPIWIATY 3 ITPOIIIOHOBOi
KUCJIOTU 1 DOPMAJIBAEIIAY B IPUCYTHOCTI
METAHOJIY
Haszapiu Jlanuuak, Bonooumup leacie, Poman Hebecnuii

Hayionanvnuii ynigepcumem «/Ivgiscoka nonimexmixka»
eyi. C. Banoepu 12, 79000, JTvsis; glominik@gmail.com

AXpHaTHI MOHOMEpPH € IIHHUMH MPOMHUCIIOBUMH MPOAYKTaMH OpTaHiy-
HOrO cHHTe3y. 30kpema 3 mermnMmerakpuaaty (MMA) ofepKyroTh OpraHiuHe
CKJIO, SIK€ 3aCTOCOBYETHCS SIK KOHCTPYKLIMHHI Marepial B MalIMHOOY/yBaHHI,
ONTHIII, JJa3epHI TEXHill, BUp0oOaxX 3aralbHOrO BXXUTKY, Y BUPOOHHMITBI KIIEIB,
CHHTCTHYHUX BOJIOKOH, Jako(apOOBUX MatepianiB. MeETaKpUIIOBY KHCIIOTY
(MAK) BHKOpHCTOBYIOTb ISl OJISpXKaHHS KaydyKiB, OE30CKOIKOBOTO CKIa,
10HOOOMIHHHX CMOII, COJI MOJIMETaKPHUIOBOI KUCIOTH CIYXaTh eMYJbraTo-
pamu. IllopiuHe cBiTOBE BHpPOOHHMITBO aKpHJaTiB i IMOTpeOM Y HHUX 3pOCc-
TaroTh Ha 4-6%.

Ha cporonni nepcneKTHBHUM € Tipornec ojepxaHHs MMA 3 eTuieHy,
Ha mepmii cTafil sSKOro METOJOM TiIpOKapOOHITIOBAHHS OJEPXKYIOTh
nporionoBy kucnory (IIK), 3 skoi MeTooM anbIONbHOI KOHJCHCAIli 3
¢dopmanpaerinom (DPA) onepxyote MAK; ocTaHHIO MOJAIOTh HA CTAIIO
ecrepudikaniii 3 METAaHOJIOM Y KiHIeBHH TpoaykT MMA.

Ha namy nymky, 3aiticnenns peakuii [IK 3 @A B npucyrHocTi Mera-
HOJY JIacTh 3MOT'y 00’ €fHaTH 2 cTajil ajbI0dbHOI KOHJeH alii 1 ecrepudika-
1ii y ofHy, 10 Y CBOIO Yepry 3HauyHO CHPOCTHTH BUPOOHWYMH mporuec. Me-
TOO JTaHOI POOOTH € CTBOPEHHSI KaTali3aTropa, SKuil 3a0e3MeYnTh KaTaliTHY-
He neperBopenHs [1IK 3 @A B npucyTHOCTI METaHOITY 3 IPUHHATHOIO KOHBEP-
CI€FO 1 CEIEKTHBHICTIO YTBOPEHHS IJTHOBHUX MTPOIYKTIB.

Iporuec 3aiticHroBanu B npucytHOcTi B,O3-P,05-ZrO,/SIO, katariza-
Topa 3 aroMHuUM cmiBBigHOmeHHsM B:P:Zr 3:1:0,3. BcraHoBieHo, o mpu
onruManbHIN Temrepatypi 350 °C i yaci koHTakTy 12 ¢ KOHBEpCisl MPOITio-
HOBOI KHCIOTH nocsirae 25 %. B manux yMmoBax Oyio ofepkaHO METHIMETa-
KpHJIaT i METaKpUJIOBY KHCJIOTY 3 CYMapHOIO ceneKTHBHICTIO 45 %. Takox 3
cenekTuBHICTIO 35 % yTBOpIOBABCS METWINPOINIOHAT, KU MOXe OyTh
BHUKOPUCTAHUU a1 BUpOoOHUNTBAa MMA NUISXOM anbI0iIbHOI KOHIEHCAIIT
ioro 3 QA.
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KIHETUKA I MEXAHI3M JEI'TAPYBAHHSA ETUJIEHY
B INTPUCYTHOCTI H>O-ITAPIB

Cepeii JIegywt, Onez Dedesuu
Hayionanvnuii ynigepcumem «/Ivgiscoka nonimexmixka»
eyn. Cm. Banoepu 12, Jlvsis, Yrpaina; foe69@ukr.net

ETurnen i aneTwsieH € B psiii 3 HAHOIIbIT BUCOKOTOHAXKHUX MPOTYKTIB
HadToxXimii. B mpoMHCIIOBOCTI IX OTPUMYIOTH BUCOKOTEMITEpATYPHHUM MipOITi-
30M HadToBOi cupoBuHH. KpiM posnany, B peakiifHOMY cepeloBHILi MTPOTi-
KalOTh PEaKIlii KOHACHCAIIIT 1 moTiMepu3allii 3 yTBOPSHHSIM CMOJHMCTHX PEUO-
BHH 1 caxi, O MPUBOJUTH 10 3a0MBKHU peaktopa. Llelt Hemomik 4acTKOBO
ycyBatoth jobaBistoun Ho,O. B Oinbimocti BBaxkaeThes, mo HyO BukKoHYE
pOJIb iHEPTHOTO pO30aBHHUKA.

Hamu KiBKICHO BUBYEHO 3aKOHOMIPHOCTI JCTiAPYBaHHS B IHTEpBai
1100-1400°C. B mocminax BukopucToByBanu cymirr: CoHy + Ny (1); CoHy +
+N, + H,0O-nap (2). Konnentpais (00.%) C,Hy minsuucs B Mexkax 1,9-6,7;
— H,0 16-62. OcHoBHMMU mpoaykTamu niepetBopeHHst CoHy B mpucyTHOCTI
H,0 e C;H,, Hy, CO. bananc no Byriertio 3souBcs 10 90-97 %. BuznaueHi
BEIMYMHHA KOHCTaHTH MBUAKOCTI AerinpyBanHs C,Hi, oOymoBieHoro mpu-
cyrHictio HyO. BceraHoBneHo, M0 KiHETHYHHMH IMOPSJIOK JUIS Pearyrounx
KOMITOHEHTIB AeriapyBanusaM € nepiuii no C,Ha1 HyO. PiBHsiHHS cymapHOTrO
nepersopenns erwieny. -0 [CoHy] / dr = Ki[CoHy] + K [CoHy] - [H2O].
AHaniTHYHNI BUpa3 Al po3paxyHKy KOHCTaHTH LIBHIKOCTI JIETiJpyBaHHS:
K, = 1,1-10%exp(-48600/RT), cm*/momb-c. Ha OCHOBI TiTepaTypHHX kepen
pO3paxoBaHa €Hepris MOJIEKYIIIPHOTO MexaHi3my aeriapysanns C,H, B Co.H,
M0 aJAWTHBHIN CXeMi 3 YTBOPEHHSM MEHII HANpPYXEHOro I AITHWICHHOTO
KoMIutekcy 3 ydactio H,O B mopiBHsHHI 3 woTnpuuieHnuM, 6e3 H,O. Enep-
ris akTHBAIlii B IepUIOMY BHUIAJKy 48 kkan/mMomnb, B ipyromy 57 Kkan/Momb.
BpaxoByrouun HesanexHicts K; Bin SV peakropa, Ta criBnagaHHs po3paxyH-
KiB eHeprii akTWBalii OCHOBI EKCIIEPEMEHTY 1 Teopil, MOJIEKYIIpHHI
MexaHi3M JeriapyBanss 3 ydactio H,O € BenbMu WMOBipHOM

Ha ocHOBI oTpuMaHHMX KiHETUYHHX PE3YJIBTATIB € MOXIIUBUM OITH-
Mi3yBaTH IIPOIIeC Mipoiti3y HaQTOBOI CHPOBHHU IIIOJI0 €HEPro3aTpar, MPOIyK-
TUBHOCTI PEaKIiiHOro By3Ja, CMiBBIIHOIICHHS €TUJICH/AIIETHIICH 338 PaxyHOK
3MiHM KoHIeHTpanii HoO B 3ay1€:KHOCTI BiJi KOHIOKTYPU PHUHKY.
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IMOYATKOBA CTAJIISA B3AEMO/II
N-T'TIPOKCU®TAJIIMIAY 3 HEPMAHI'AHATOM
KAJITIO B PI3BHUX CEPEJJOBHUIIIAX

Jli0606 Oneioa, Bipa Koponak
Biooinenns gizuxo-ximii eoprouux xonarun In®@OB HAH Ykpainu
eyn. Hayxosa 3a, 79060, Jlvsis, Yrpaina; opeida_| @yahoo.com

AepobHe OKHCHEHHS cyOCTpaTiB Ha)TOXIMIYHOTO MOXOKEHHS BaXK-
JUBE B MPOMHUCIOBOMY CHHTE31 OKCH-(YHKI[IOHAJI30BaHUX IOXITHHX.
N-riapokcudraniming (NHPI) € nepumm npukiagoM BUKOPUCTAHHS OpraHid-
HOTO KaTajli3aTopa B peakilisiX OKHCHEHHS OpraHiyHHX CyOCTpaTiB KHCHEM.
Bucoky karamituuHy aktuBHICTH nposiBiisie sik cam NHPI, tax i #oro cymimri
3 COJISIMU MapraHIlio, JIe CIIOCTEPIraeThCsi CHHEPreTHUHHUN e(DeKT.

B po6ori BuBueno kinetuky B3aemonii NHPI B opraniynomy po3ums-
HUKY Ta BogHOMY cepenoBuli npu 298 K 3 nepmanranaTom xaiito. Bussie-
HO CYTTEBMH BIUIMB BJACTHBOCTEH pO3UYMHHMKA Ha IIOYATKOBY CTaJil0
oxucHenHst NHPI. TIpu nporikaHni peaxuii B OpraHiYyHOMY PO3YMHHHKY —
aneroni (Act), kinetnuHi kpuBi 3Minu KoHIeHTpallii KMNO, e TrmoBumu sist
aBTOKATAJITUYHUX peaklii, a y BOJHMX pO3UMHAX BiAOYyBaeThCs pi3Ke
naainasg konnentpanii KMnO, Ha camomy moyaTKy peakiiii.

Tabnuysa 1
Ontuyni ryctunu Dy i konuentpauii [KMNOy4] 40 uepes 40 ¢
Bix mouaTky peakumii. [K M nO,]o=[NHPI],=5[110" momn/x
H,O:Act, Do Da b [KMNO4 40, [[KMnO,],

00. MOJIB/ T MOJIB/ T

1.0 0,88 0,67 0,21 3,6 1107 14010°

31 0,90 0,82 0,08 4,471107 6,0010°

11 0,93 0,87 0,06 4,70107 3,0010°

13 0,93 0,89 0,04 4801107 2,0010°

01 0,98 0,97 0,01 5,00107 0

Omxe, mBHIKICTh ToYaTKOBOI cTafdii peakiii NHPlI 3 KMnO, 3pocrae
npy 301IBIIEHH] YacTKW BOXHOI (ha3u, M0 CBIMYMTH NMPO CYTTEBHH BIUIUB
TipaTyBaHHS aKTWBHUX YacTWHOK, YTBOPEHUX 3 PEAKTaHTIB, sIKi OepyTh
Y4YacTh Y MIBUJIKICTh-BU3HAYATBHIN CTAIIT peakiiii.

137



PO3YUHHICTH HA®TAJITHY B IPSAMIN EMYJIbCII
HA OCHOBI KAM' THOBYTJIbHOI CMOJIA

Onexcanop Ilacmepnax, Banenmun Illycmikos

TTAT «Agaiiscokuil Kokcoximiunuil 3a600» Indycmpianvruil npoizo 1,
86065, Asaiiska,; root@akhz.comua

OXOJ0KEHHS! KOKCOBOTO Ta3y MPOTIKaE B MEPBUHHHUX I'a30BHX XOJIO-
mtbHuKax ([T1'X), A7 3HUKEHHS TipaBIivHOTO ONOPY SKUX 3aCTOCOBYETh-
csl TIPOMHBKA BOJIOCMOJISIHOIO €MYNbCi€r0. 3acTocOByBaHAa B JaHUH dYac
€MYJIBCiSl € 3BOPOTHOIO, JUISl MOJIMIIIECHHS PEOJIOTIYHUX BIACTUBOCTEH SKOI
HaMM TPOINOHYETHCS BUKOPUCTAHHS NPSIMOI eMyJsbcii. 3BOPOTHY e€MYINbCito
OTpUMaJId Ha OCHOBI PO34MHY (DEHOJIATIB HATPIiIO, KaM'sTHOBYT1IBHOI CMOIIK
Ta Bozu. [IpuroryBaHHs eMysbcii «cMona B BOJII» 3A1HCHIOBAIN 3a JIOIIOMO-
TOK0 TrOMOreHi3aTopa 3 umcioM oGoporie 600 xB™, wac mepemimryBaHHs
cranoBuB 10 xB, 0 po3unHy emyibsratopa (60 0C) JI0/IaBaJIA CMOJTY 3 TEMIIe-
patypoio 70 °C. B pe3ynbTaTi mia6opy KOHIEHTPAIiH PeareHTiB 3 MaKCH-
MaJIbHO MOJKJIMBOIO KUIBKICTIO CMOJIM 1 MiHIMaJIbHO MOXKJIMBOIO KiJBKICTIO
eMyJIbraTopa OTPUMAJIH KiJlbKa 3pa3KiB pi3Hoi cTabinbHOCTI (Tabi.1).

Tabnuysa 1
Ckaax npssMHuX eMyJIbCii
Bwmicr Bwmicr Buict Yac . .
¢denomsAT . CrabinpHiCTh
Penienitrypa | Bomm, % | cMmomw, . ICHYBaHHS
HATPIfO, eMYIIBCIT
Mac. % mac. o eMyJIbCii, XB
%% mac
1 50 47 3 8 HecTabiIbHA
2 50 45 5 12 HecTallIbHA
3 50 43 7 20 HecTallIbHA
4 50 40 10 > 48 ron crabiyibHa

[MpupatHicts oTpuMmanoi emynbeii mis npomuBanHs [II'X  ominto-
Bajacs BU3HAUCHHSIM PO3YMHIOIOYOI 37aTHOCTI OTPHUMAaHOr0 3pa3ka eMyJbCil
[0 BiJHONICHHIO JI0 KPUCTANIYHUX BiJKIaJeHb HadTamiHy. BusHayeHHS
JMHAMIKH PO3YMHEHHS MPOBOJAMIIM Ha CIEliaJbHO BUTOTOBJICHINH yCTaHOBII
JUIs. BU3HAUEHHS IIBUIKOCTI PO3YMHEHHs HaTalliHy BaroBUM MeTojoM 0e3
TiepeMilTyBaHHs.

OTpuMaHi pe3yabTaTH NAIOTh MiJCTaBy JUIsi MPOMHUCIOBOTO 3aCTOCY-
BaHHS c71a00 B’ SI3K0i eMYJbCii HA OCHOBI BOJM JJIsl PO3YMHEHHS BiJKJIa/IeHb
HaTaNiHy.
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CAMOOPTAHIBAIIISI AMIHOAMIIIB KUCJIOT
PIITAKOBOI OJIIi Y B3AEMO3B’' SI3KY
3 iX BJACTUBOCTSIMHA

I'pucopinu Ilon, Jlapuca booauiecvka, Onez /[oneus
Inemumym 6ioopeaniunoi ximii ma nagpmoximii HAH Ykpainu
Xapriecwre wioce 50, Kuie, Yrpaina; gspop@mail.ru

[NoBepxHEBO-aKTHBHI peyOBHUHU HA OCHOBI ot (6i0[TAP) € 00’ ekToM
TTiIBUIIEHO] YBaru JIOCHiJHHKIB, OCKIJIbKM BOHHM BOJIO/IIOTH HE JIMIIE MOKpa-
IIEHOI0 010pO3KIIQAYBAHICTIO 1 OE3MEYHICTIO Ul HAaBKOJIHMIIHBOTO CepeJio-
BUINA, a 1 cnenu(iYHUMH BIACTUBOCTSIMH, 3YMOBJICHUMH PI3HUMH CIIOCO0a-
MU BIIOPSIIKYBaHHS MOJIEKYJI B MPOIIECI caMoopraHizarii, a BiJTak BUCOKOIO
COJTFOOLTI3YIOUOI0 Ta CTPYKTYPYIOUOKO 3/IaTHICTIO. 3aBIIIKU IIMM OCOOJIMBOC-
1M Oi0[IAP € edexkTUBHUMH eMmysbraropamm-cradiiizaTopamMy iHBEPTHUX
€MYJIBCIH IMPOKOro CIEKTPY BHUKOPHCTAaHHS, 30KpeMa, MiKpOeMYJIbCiHHHX
KOMIO3HUIliH i3 BmictoM BomHOI (a3u g0 30 %, siki MOXYTh CIIyTyBaTu
TIOBHOLIIHHUMH 3aMiHHUKaMH PIJKMX BYIJIEBOJHEBHX NanvB. BpaxoByroum
PO3MaiTHIA )KUPHOKUCIIOTHHUH CKJIa[l OJiH, BCTAHOBJICHHS 3aJI€XKHOCTI BJIACTH-
Bocreli 0i0[IAP Ha 1X OCHOBI Bij XIMIYHOT OY/TOBH i CTPYKTYpH B PO3YUHAX €
3aIOpPYKOI0 BCTAHOBJIECHHS, 3 OIHOrO OOKY, 3aKOHOMIPHOCTEH CIIPSIMOBaHOTO
pETyIIOBaHHS BJIACTUBOCTEH KOMIO3UIIHHUX CHUCTEM, a 3 iHIIOrO — CHHTE3Y
B MOJAJIBIIOMY PEYOBHH 3 NPOrHO30BAHOIO aKTHBHICTIO. J{JIsl IOCSTHEHHS
TIOCTABJICHOI METH TPaHCaMilyBaHHSM HU3bKOEpYKOBOi pinakoBoi omii N,N'-
6ic(2-riapokcueTri)eTUICHAIaMIHOM HaMU CHHTE30BAHO CKJIAIHY CYMIilll
I[TAP, 3 sKkoi (pakiifiHUM pO3AUICHHSAM BUAUICHO aMiJOaMiHU BHIIUX
KMPHUX KUCIIOT 3 IBOMa OKCIETHJIBHUMHM I'pynaMHu — ojieofiiH-0ic. Meronamu
I[IMP-, TU- Ta Mac-CIeKTpOCKOIii MEPEKOHINBO JIOBENCHO CKIaa i OyIoBy
cuHTe30BaHuX OIO[IAP, a B 00'eMi pO34YMHIB BH3HAYCHI MaKpPOCKOIIYHI
XapaKTePUCTUKK (KPUTHYHY KOHICHTPAI[I0 MilleIOYTBOPCHHS, YHCIa arpe-
ranii, GopMyBaHHs BiIMIHHHMX 32 po3Mipamu Ta (OpMOIO HaAMOJEKYISIPHUX
CTPYKTYp TolI0). BusHauanbHUMHU B poOOTi OYII0 JOBEACHHS METOIOM MAJIo-
KYTOBOT'O PO3CitOBaHHs peHTreHiBchkux npomeHis (MPPII) camoopranizamii
oneoniHy-0ic Ta HOro BIUIMBY Ha BHYTPIIIHIO MOJIMOP(QHY CTPYKTYpy H
OCHOBHI (Di3UKO-XiMiUHI BIIACTUBOCTI.
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PO3POBKA ITPUCTPOIO JJISA BUBHAUYEHHSA
MIIHOCTI KOKCY HA PO31ABJIIOBAHHSA

Eodyapo Topanix, Anamoniii ZKypaecwvkuit, Cepein Kyopax,
Onexcanop I'puznos
JTT «YVXIH», eyn. Becuina 7, 61023, Xapris, Vkpaina; pos@ukhin.org.ua

AHaJni3 MOKa3HUKIB SIKOCTI KOKCY, OIIHIOIOUUX HOTO SIK TOMEHHE TTAJIHUBO,
TIOKa3ye, 110, HE3BKAIOUM HA iX PI3HOMAHITTS, aJeKBAaTHO TOB'S3aHHUX 3 TPO-
JIYKTUBHICTIO JIOMEHHOI I1e4i Ta BUTPATOIO KOKCY B Hili, HEZIOCTAaTHBO.

Tak, 31aTHICTb KOKCY YMHHUTH OIp MEXaHIYHIM HaBaHTa)KEHHSM, 30Kpe-
Ma, CTHpPAalOYUM Ta YJapHUM 3YCHUIIM JOCHTb IIOBHO OIIHIOETECS IIPH
BUIPOOYBaHHI KOKCY B OapabaHax pi3HUX KOHCTPYKIIiH.

VY Toli ke yac JTOCHiPKEHH, IPOBE/CHI Ha MOJIeNl pYHHYBaHHS KOKCY B
JIOMEHHIH IIeyi, TOKa3ajid 3HAYHUH BIUIMB DPO3/IABIIIOIOYMX HaBaHTAKEHb Ha
KOKC, B PE3YJIbTaT] SIKMX 3MEHIIYEThCS CEPE/IHS KPYITHICTh KYCKIB KOKCY B Mipy
OITyCKaHHsI Or0 10 BUCOTI JIOMHH.

Skmo MeTomMKa, sika BU3HAYa€ 3[aTHICTh KOKCY YMHUTHU OIp YIapHHM
Ta CTHpArOYMM 3YCHWUISIM NP BUIIPOoOYBaHHI B OapadaHi, oopmiieHa y BUIIISII
HopmatuBHUX JokymMeHTiB ['OCT (mokasuuku mimHocti M25, M40, M10), to
HOpMaTWBHA METOIMKA, SKa OLIHIOE 3/IaTHICTh KOKCY OIMHPATHCS PO3aBIIOI0-
YMM 3yCHJUISIM, B JIAaHUH 4ac BiJCYTHSI.

Tomy Oyno BUpIIIEHO CTBOPUTH KOMIIAKTHY YCTaHOBKY, HIO
CKJIaZIA€ThCsl 3 KOMIUIEKCY yCTaTKyBaHHS, SIKMH BKIIOUae B cebe mpec s
CTBOPEHHS 3YCHJUIS CTHCHEHHSI, MaTPHIIIO 3 IyaHCOHOM, JUISi PO3MIIIICHHS B
Hilf 3pa3KiB KOKCY 1 BUMipIOBaya 3yCHILIS CTUCHEHHS (TMBUCH PUCYHOK).
Po3pobka MeToquku Ta BUNPOOYBaHHS HOBO-
T'O TMPHUCTPOIO NMPOBOJMJIMCS Ha 3pa3Kax Ipo-
MucioBoro kokcy ITAT «3ATIOPDKKOKC».
OtpuMaHi pe3ylbTaTH O3BOJISIOTH 3POOUTH
BHCHOBOK, III0 pO3p0o0OJieHa HOBAa METOJHKA
BH3HAYEHHS 1HAEKCY PO3JaBJIIOBAHHS IOBHI-
e XapaKTepHU3ye BIACTUBOCTI KOKCY SK JO-
MEHHOTO TaJuBa 1 JOMOBHIOE METOIUKY
«NipponSted» (CSR) nomaTkoBuM MOKa3HH-
KOM MIIIHOCTI KOKCY Ha pPO3JaBIIOBaHHS
Ticyst peakii Horo 3 JiOKCHAOM BYTJIEIHO.

140



BUKOPUCTAHHS CMOJIM OKCHUJIAIIIAHOT O
OUYMIIEHHSA BYPOI'O BYT'IVUIA B AKOCTI
KOMITIOHEHTY HA®TOBHUX ITAJIUB

Mapisn Illeed, Cepein ITuwi’ es, FIOpiii Ilpucaxcuuit, Map’ ana Tumuyk
HY «Jlvgiscvoka nonimexuika», Jlvsis, Yrpaina; maridka.ved@ukr.net

3 MeToro 3MeHIIeH s BUKnAiB SO, y HABKOJMIITHE CEPEIOBHILIE, SIKi YTBO-
PIOIOTHCSI BHACHIIOK CITAJTFOBAHHSI BUCOKOCIPUKCTOrO BYriJuis, Ha Kadenpi ximid-
HOI TexHoorii mepepodku Had i razy HamionansHoro yHiBepeutery «JIbBiBChbKa
TIOJTITEXHiKa» PO3POOJICHO OCHOBU OKCHJIAIIIHOTO OUHIIICHHS BYT LIS,

VY Bumajxy 3HecipueHHs Oyporo BYTiuIs, sIK HOOIYHMIA TPOIYKT OJEpKy-
€THCSI CMOJIA JCCTPYKIIii OPTaHIYHOI YaCTHHY, BUXiJ sKOi cTaHoBUTH 15-20 %
Mac. JleranbHo SKIiCTh 1€l CMOMH 1 HANPSIMKY i1 3aCTOCYBaHHSI HE BUBYAITHCS.

J1y1 BCTaHOBJIEHHS HANPSIMKIB 3aCTOCYBAHHSI CMOJIM BU3HAYAIH Psij i
nokaszHukiB. Ilepex anamizom Bix cMonM BiAQiNbTPOBYBaIM YacTHHKU
BYTUILJISI, IO BUHOCWIIUCS 3 JIETKUMH NIPOAYKTaMH PeaKIlii.

VY TabI. MomaHo XapaKTEPUCTUKU CMOJIM PO3Kiaay Oyporo BYrimwis i
MOPIBHSAHHSA X 3 BUMOTraMH 0 NaauBHOro Maszyry mapkum “100” 3rimHO
JCTY-4058-2001.

Tabnuys
XapaKkTepucTHKA NaJIUB
Hassa nokasmuika Hopwma 3a JICTYVY - | ®aktigni Meron
4058-2001 TIOKa3HUKH KOHTPOJIIO
1. B’ si3kicTh
-ymMoBHa 3a Temreparypu 80 [1C, yMOBHi rpajtycH| <160 459 I'OCT 33-2000
-kiHeMmaTi4Ha 3a Temreparypu 80 [1C, cct <1180 33,08
2. 3ombHicTh, % Mac. <014 0,085 |I'OCT 1461-75
3. Tycruna nipu 20 [IC, kr/M® He HOpMy€TBCS 1048 |I'OCT 3900-85
4. Bumicr cipku, % Mac. <20 135 |I'OCT 2059
5. KokcusHicts, % Mac. He HopmyeThCst 9,48 I'OCT 19932-99
6. MacoBa gactka Bomm % Mac. <10 084 |T'OCT 2477-2014
7. TemniepaTypa crianaxy y Bigkputomy turii, [ C >110 114 I'OCT 4333-2014
8. Temnieparypa 3acturanss, [1C <42 42 I'OCT 2028791
9. Teruora 3ropansst, KJ[x/kr > 39900 40031 | TOCT 21261-91

[poananizyBaBIIy OTPUMaHi pe3yabTaTH, MOXKHA 3POOUTH BHCHOBOK,
IO 32 BCIMa XapaKTEepUCTHKAMHU CMOJIa OKCHIANINHHOrO OYHIIECHHS Oyporo
BYTULJISI BIATIOBiZIae BUMOraM CTaHIApTy A0 NajluBHOrO Mazyty mapku “100”
i TOMy MOYXE€ BUKOPHUCTOBYBATHUCS SIK LIeH BHJI MAJIHBA.
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TEPMOXIMIYHE CYMIIIEHHS BYT LIS
3 BIAMMAIKAMM KX3 SIK TIIIXIT 10 CTBOPEHHS
MIIHAX BYTJIEEBUX COPEEHTIB

Temana llIeHOpiKl'Z, Mukona lIu6a3, JTwoé06 Bosan®
1-Tnemumym ximii nosepxui im. O.0.Yytika HAH Ykpainu; 2 — Incmumym ¢izuxo-
opeaniunol ximii i eyeneximii (In®@OB) im. JILM. Jlumeunenxa HAH Vkpainu,
Xapxiscoke woce 50, Kuis ;t_shen@rambler.ru; 3 — Incmumym copbyii i npobnem
enooexonocii HAH Ykpainu

B ymoBax mmMpoKoro IomuTy i 3aCTOCyBaHHS BYIJICIIEBUX MaTepialiB
(BM), B T.4. aficopOeHTIB, 3HAYYIIUMH € JEAKi mapamMeTpH MpPOCTOPOBOTO
Kapkacy aktuBoBaHoro Byriuis (AB). Jlo HHX BiTHOCATHCS MEXaHi4YHI Ta
eNeKTpUYHi BracTuBocTi BM — Mexaniuna MminHicts (MM), y T.4. MilHICTh
Ha CTHCKaHHs (BaXIMBa y MPOTOYHHUX ajcopOepax 3i CTalliOHAPHUM LIAPOM),
cTupaHHicTh (3Hauyma y anacopOepax 31 3BaKEHHM IApOM)0  ENEKTpO-
npoBiaHicTh (s AB sIK eeKTpOJHOro MaTepialy B CyMEepKOHICHCATOpaX).

Jocnigamu HHI «X®TI» mono BBy MexaHiuHOro ctupanHs AB
Ha aepoJuHaMiuHui omip QinbTpiB cucremu BeHTHsINIT AEC BcTaHOBIEHO,
110 MIiIHICTh HA CTUPAHHS IIEPCIEKTUBHUX COPOEHTIB MOBHHHA OyTH > 75%.

Hamy mokasaHo AOHIJIBHICTH CYMICHOTO BHKOPHCTAaHHS KOKCOXIMid-
HHX BiJIX0/iB Oyporo i Hu3pKoMeTaMop(hi30BaHOTO Kam' THOTO BYTiUIs (Map-
ka J1) s mpoayKyBaHHs KapOOHi3aTy (SK momepeaHuKka COpOSHTIB) 3 MiBHU-
IIEHOI0 MIIHICTIO Ha CTHPaHHICTh. 3a METO/I0OM bpHHesIs OliHEeHO CTYyIiHb
CYMIIlIEHHSI Pi3HUX BiAXOMiB (KUCIa CMONKa, QycH, KyOOBHI 3aJIMINOK) Ta
HamiBOpoaykTie (edexrnBHa minHicTh (EM) cCHpOBHHM) CyMIillICHHS BYTiUIS i
BIIXOJIIB Ta IMOKa3aHO WOr0 3aJIe)KHICTh BIA TUMY 1 CKJIaay cymimn. Bera-
HOBJICHO HEOHO3HAYHMH (3aJeXHHUI BiJl TeMIepaTypH) BIUTHB Biaxomis KX3
Ha BuXiJ cokapOonizary (mpu 400-700 °C) 3 onTHMi30BaHUX 3a CKJIaJI0M
cymieii. ITokazano BrumB KK\oKCOXiMi4HOI CHPOBUHY Ha MiaBUIIEHHT MM
KapOOHI3aTiB, OJepXKaHUX 3 cyMmimiel aoBromonym sHoro Byriuis () i
BigxoziB. HalzHauHimmii edekT BusBIEHO NpH BUKOpHCTaHHI cMomn KX3
(CKX3) anst Bcix Temmepatyp kapOonizamii (450-700 °C), ne mokasHHK
MiIHOCTI 3MiHIO€EThCs Bix 67 % (kapbonizat 1) mo 91-95 % ans 3mimaHux
(A+CKX3) kapOoHizaTiB. AKTHBAIlis Mapor KapOoHi3aTiB Oe3 i30TepMiuHOT
BUTPUMKH JIa€ 3MOTY OTPUMATH MIllHI COPOEHTH 3 TMTOMOIO MTOBEPXHEIO BJI
100 1o 300 M%/r (3amexuth Bin THIY BiAmamKiB) Ta 3 MOKA3HUKOM
MM=>80 %.
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P5 ITPOAYKTHU OPTAHIYHOI'O CUHTE3Y,
MOJIIMEPH 1 KOMIIO3UIIIMHI MATEPIAJIA
ORGANIC SYNTHESISPRODUCTS, POLYMERIC
MATERIALSAND COMPOSITES

COMPOSITESBASED ON MINERAL RAW
MATERIALS

J. An€dli, G. Buzaladze, E. Markarashvili, T. Tatrishvili,
|. Esartia, O. Mukbaniani
Iv. Javakhishvili Thilis Sate University,
Ilia Chavchavadze Ave 1, 0179, Thilis, Georgia; omar.mukbani ani @tsu.ge

Currently, more extended researches are extended on composite materials
containing disperse wood products due to availability and low cost of these
materials. Our work is devoted to investigation of the properties of composites
based on fine dried straw and different organic and inorganic binders have been
obtained with use of method of the hot pressing. Phenylsiloxane, polyethylene,
colophony, wood glue and liquid glass were used as binders, concentrations of
which varied in region 3-15 wt %. The experimentd results are based mainly on
the magnitude of interaction between the phases, which on its turn facilitates the
distribution of filler particlesin the composite

The work is devoted to investigation of the composites obtained on
the basis of fine dispersive powdery bamboo and some organic and inorganic
binders (phenylethoxysilane, polyethylene, colophony, wood glue and liquid
glass). There were investigated the strength at bending, impact viscosity,
softening dependence on temperature, water absorption of composites formed
by method of hot pressing. It is shown, that the measured physical parameters
of these materials essentiadly depend on their composition — type,
concentration and number of binder ingredient. It must be noted that the
amount of each binder in the compositesis very low (mainly 3-5 wt%, in the
Separate cases 10-20 wt %). The numerical data of the measured parameters
show that they depend on the composition of the materials differently.

The experimental results show that at right selection of the used
ingredients and their concentrations the materials with rather high
exploitation properties may be obtained.
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POLYMER COMPOSITES ON THE BASIS OF EPOXY
RESIN AND M ODIFIED GEORGIAN MINERAL
FILLERS

J. Aneli, L. Shamanauri
Ingtitute of Machine Mechanics, Thilid, Georgia; jimanedi@yahoo.com

Main am of this work is the creation of a new polymer -silicate
material with high resistance to aggressive medium on the basis of epoxy
resin and some mineral materials (andezite, quartz) modified by liquid glass.
The composite materials with high exploitation properties such as mechanical
strengthening, thermal stability, permeability, resistance to influence of sulfur
acid, low diffusion coefficients were produced and the optimal content of
ingredients were found thanks to use of mathematical planned experiment
methods. The obtained polymer silicate composites may be used in the
building technique as the coatings protecting the building surfaces from the
aggressive media
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PRECONDITIONS FOR PREPARING SOLID
HYDROCARBON FOAMSBASED ON MODIFIED COAL
TAR PITCH

Irina Danvlo, Irina Krutko
Sate Higher Education Establishment «Donetsk National Technical University»
Shybankova Square 2, 85300, Krasnoarmiysk, Donetsk region, Ukraing;
91.Irishka@mail.ru; poshuk-doc@yandex.ua

Carbon foams are widely used in various industries: petrochemical,
aerospace, power engineering. Synthetic and natural polymers are the basis
for carbon foams. However, search of cheaper polymeric materialsisrelevant
nowadays.

Due to the specific physical and chemical properties and structure coal
tar pitch has a set of properties that correspond to amorphous polymers.
Strengthening of polymer properties by modifying coal tar pitch results in
improved rheology. The modified coal tar pitch (MCTP) can be used as a
polymeric material for preparing hydrocarbon foams.

Temperature and pressure have the greatest influence on the structure
and properties of obtained foams. The structure of solid hydrocarbon foam
has been made in different ways. The properties of modified pitch have been
anayzed. Chemica blowing agents (CBA) can be used for foaming modified
coal tar pitch. The mechanism includes several stages: digtribution of blo-
wing agent at modified coal tar pitch, uniform distribution of dissolved gas at
the system, nucleation of gas bubbles, fixing of the structurefilled with gas.

Solid hydrocarbon foams are perspective composite materials. That is
why, it is expected to conduct research of the development of carbon foam
samples from modified coal tar pitches according to the following scheme:

]
- Production of
Modified Shredding P
MO products

Figure 1. The scheme for preparing hydrocarbon composite filled with gas (HCFG)
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STUDY OF PHYSICAL AND COLLOID-CHEMICAL
PROPERTIES OF POLYMERIC REAGENTS
OF "M-PAA" SERIESAND THEIR APPLICATION
IN PETROCHEMISTRY

N. Dzhakipbekova, S. Sakibaeva, G. Bymbetova, E. Dzhakipbekov, A. 1sa
M. Auezov South-Kazakhstan Sate university, 160019, Shymkent, Kazakhstan;
dzhaki pbekova@mail.ru

The aim of this sudy is to search for the best basic technology to
replace polymeric reagents of "M-PAA" series and their application in petro-
chemistry. We studied conducting polymers — acrylic polyelectrolytes. Po-
lyelectrolytes include high molecular weight compounds containing macro-
molecules and ionogenic groups. Polye lectrolytes can be of natural or synt-
hetic origin. Among natural compounds, the most known are: proteins, nuclec
acids and polysaccharides such asalginic acid, heparin and the like [1].

Polyelectrolytes are: the firs sample is a hydrolyzed polyacrylamide
modified by sulfanol (S-PAA), the second sampleis ahydrolyzed polyacryla-
mide modified by monoethanolamine (MEA-PAA), the third sample is a
hydrolyzed polyacrylamide modified by hydrogen peroxide (HP-PAA) .
They were synthesized on the basis of polyacrylamide in the medium of
sodium hydroxide in the presence of modifiers. The size of HM surfactant
macromolecules in the adsorption layer varies in the row: S-PAA> MEA-
PAA> HP-PAA and is respectively 550 A%, 333 A%, 15 A%, The thickness
of the adsorption layer decreases from S-PAA to HP-PAA. Adsorption
characteristics indicate that the obtained series of water-soluble "MEA PAA"
polymers possess both polyelectrolyte and surfactant features, which make
us, expect their effect on disperse systems.
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NOVEL POLYMERSWITH STYRYLQUINOLINE
CHROMOPHORES
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The popularity of investigations for new materials with photochemical
properties can be explained by searching the solution problems creation
nanomaterials with potential application in such fields as optical devices,
photonic circuits, and environmental sensor aswell asin medical diagnostics.
Intense researches have been carried out in connection with the creation
practical optical devices that have not the deficiencies of conventional
technologies [1]. Families of styrylquinolines are interesting due to their
photochemical and photophysical properties [2]. The photochromic
transformations are always accompanied by changes in physical properties.
There are changes in dipole moment and in the geometrical structure at the
molecular level, etc. Light-induced transformations from one structure to
another have been studied with many organic compounds.

The common structure of synthesized polymers represented bel ow:
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The styrylquinaline derivatives were synthesized and their structures
determined by UV- and HNMR- spectroscopies. The polymerization was
carried out in DMF with AIBN as initiator. The products of polymerization
were characterized by HNMR, GPC, DSC. It was found that optical activity
of styrylquinoline fragments is maintained in the polymers thereby
photochemical properties of new polymers with styrylquinoline fragments
will be according the properties of styrylquinoline compounds.
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OBTAINING OF FOAMED POLYURETHANE
MATERIALSWITH APPLICATION OF CELLULQOSIC
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The following paper presents a way of synthesis and characteristics of
rigid pol yurethane foams obtained from biopolyol as aresult of a liquefaction
of cellulosic biomass with glycerol fraction. The rigid polyurethane foams
were obtained by a single step method from a two-component system with
theratio of NCO to OH groups equal 2:1. Participation of the new biopolyol
in relation to the content of the commercia polyol amounted to respectively
from 25 to 75% wt. The resulting systems were characterized in terms of
physical, mechanical and thermal properties aswell as microstructure. Based
on these results, the effect of the new biopolyol content on properties of rigid
polyurethane foams was determined.
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COMPOSITESON THE BASISOF STRAW

Eliza Markarashvili
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Novel composites on the basis of dry straw and different organic and
inorganic binders have been obtained in the spatial moulds. Polyethoxisilane
of two tipes (PhES-50 and PhES-80), polyethylene, colophony, wood glue
and liquid glass were used as binders, concentrations of which varied in
region 3-15 wt%. Spectroscopical investigations by method FTIR have
shown a presence of some chemical bonds between components of the
composites in result of reactions between active groups of the ingredients.
These bonds may be the main reason of improving of physical mechanical
and thermal properties of composites and their water resistance. Composite
microstructure of the samples was studied by NMM-800RF/TRF type of
optical microscope. It was shown that the composites are a multiplicity
component systems, but does not show a pronounced binder in the form of
insertion, which indicates that the optimum temperature of sintering is
selected. In composites the gaps and cracks do not observe.

For composite materials made on the basis of straw and different har-
deners and additives scanning €l ectron microscopic and energy dispersive X-
ray micro-chemical spectral analysis have been carried out.

It is established that these properties in general depend on the
concentration of the binders. It is shown that the maximal values of the noted
parameters for the composites appearance at relatively low concentrations of
binders. Especialy in case of PhES-50 and PhES-80 improved properties of
composites are reached already at theyr 3-5 wt%. With rather high values of
these parameters are characterized the composites, containing polyethylene
and colophony due to their good wettability and composites containing 2-4
binders ssimultaneoudly. The experimenta results show that at right selection
of the used ingredients and their concentrations the materials with rather high
exploitation properties may be riched.

Acknowledgements.

The financial support of the Georgian Nationa Science Foundation Grant #STCU
5892 is gratefully acknowl edged.

149



ONE STEP SYNTHESIS OF OXIDIZED FORM
OF NH2/NH,; CAPPED ANILINE PENTAMER
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We have worked out a new and useful method of synthesizing N,N’-
disubstituted quinonediimines using oxidative condensation of p-phenylene-
diamine(PPDA) in organic medium [3]. Because the oxidative condensation
reaction of PPDA proceeded by a step-growth polymerization mechanism,
the molecular mass of the obtained compound can be regulated by varying
the PPDA/potassium peroxydisulphate molar ratio. Particularly, N,N" —bis(4'-
aminophenyl)-1,4-benzoquinone diimine was the main product of the
condensation of PPDA using molar ratio PPDA/potassium peroxydisulphate
4:1. The other —insoluble in methanol fraction, was formed as aresult of the
reaction, aswell. Thiswork has been focused on investigation of the structure
of this compound. According to scheme of the reaction, 1,4-di[N(4-
aminophenyl)-1',4-  benzoquinonediimine-N'-yllbenzene — pentamer of
aniline with capped NHy/NH; groups, expected to be formed.

KZSZOS

Using UV, PMR and IR spectra methods we prove the structure of this
compound. It was worth to mention, that this compound had not been synthesized
yet and only one possible five-step, complicated method for its synthesis on the
base of the reaction of p-phenylenediamine and 4-brom-N-diphenylmethy-
leneaniline was proposed in literature [1]. As there is posdbility of sdf
condensation of terminal amino groups with quinonediimine groups, acetylation
of obtained pentamer was carried out to obtain more stable compound. Electric
conductivities of as-syntheszed and doping with iodine compound were
investigated and compared with that of pernigraniline
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MAGNETIC FesO4 NANOPARTICLES: SYNTHESIS,
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Surface modified iron oxide magnetic nanoparticles (MNPs) are the
kind of novel functional materials, which find broadening application as the
systems of magnetic separation and delivery in catalysis and biotechnol ogy.
The purpose of this research was to obtain polymer microcapsules with the
paraffin core filled with MNPs, which can be perspective carriers of
immobilized enzymes. This article presents the results of the comprehensive
studying that includes: 1) the synthesis of Fe;O, nanoparticles that are coated
with oleic acid; 2) the microencapsulation of formed Fe;O, MNPs into
paraffin core using synthesized heterofunctional acrylic copolymer and
identification the effects of this process on characteristics of the final
magnetic microcapsules; 3) the studying properties of formed microcapsules.

The synthesis of MNPs was carried out at the optimal conditions using
co-precipitation technique of crystalline salts FeCl;-6H,0 and FeSO,-7H20 in the
presence of ammonia solution and the modification of obtained nanoparticles was
performed with oleic acid. The dispersion of the obtained MNPs was prepared in
ethyl acetate and applied in the microencapsulation. Using the deve oped
“extraction-coacervation” technique Fe;O, MNPs were encapsulated into the
paraffin core and covered with the heterofunctional copolymer shel. The
microgpheres were obtained with the Srictly spherical shape and porous shell.
The influence of dirring rate and temperature to the particle size and shdl
gructure of MNPs were gudied. The increasng of the girring rae at the
microencapsulation leads to the decreasng of the number-average and the
welght-average particle size and the pol ydi spersity index. Also, the microcapsule
surface porodity decreases with girring rate increase. The presence of the
encapsulated Fe&;0, MNPs into microcapsules was identified by X-ray scattering,
magnetic and magnetic visua analyses. The X-ray scattering anaysis confirmed
the presence of paraffin in synthesized microcapsules. The microcapsules with
encapsulated MPNs possess magnetic properties after treatment with the water
solution of HCI that proves the tight encapsulation of the modified magnetic
nanoparticles of magnetite into the paraffin core.
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REACTIVE PROTIC IONIC LIQUIDSWITH TWO
DIFFERENT TYPES OF BASIC CENTRES
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3The L.M.Litvinenko Institute of Physical Organic and Coal Chemistry of the NAS
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1-((3-(1H-imidazol - 1-yl)propyl )amino)-3-butoxypropan-2-ol (I, Fig.1)
comprising two basic centers of different basicity which are imidazole and
aliphatic amine was obtained by reaction of butyl glycidyl ether with 1-(3-
aminopropyl)imidazole. Further partial (50 %, 1l-a 11-b) or complete (111)
neutralization of the obtained compound with ethanesulfonic acid resulted in
reactive protic ionic liquids (ILs) containing hydroxyl groups. Also ILs with
one type of basic center with two types of counterions (IV, V) were obtained
on the base of acylated derivative of (1).
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Figure 1. Shem of the ILs synthesis

The identification of synthesized compounds was carried out using
IR- and 'H NMR spectroscopy. It was found that formation of multi-center
hydrogen bonds with rapid proton migration between these centers according
to mechanism of intramolecular and intermolecular transfer occurs in bulk of
the IL containing partially neutralized basic centers (11-a, 11-b). Viscosities of
the ILs range from 1.1 to 6.1 Pas and their conductivity values are from
2.8:10° t0 8.35-10° SYcm at 20 °C under anhydrous conditions. The obtained
compounds are of interest as monomers for the synthess of polymeric
anaogs of ionic liquids.
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COMB TYPE ORGANOSILOXANE POLYMERSON
THE BASISOF POLYMETHYLHYDROSILOXANE
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In the literature is extensive information about side-chain methylsi-
loxane polymers with various organic nature branching fragments which are
used as solid polymer e ectrolyte membranes as an electro storage devices in
Lithium elements. Polysiloxanes having sde acrylate and methacrylate
groups depending on the length of the side ester fragments can also reveal
liquid crystalline properties, but in another hand, by their hydrolysis can be
obtained corresponding water-soluble organosilicon acids and salts, as well
asamatrix for obtaining organo/inorganic polymers.

The hydrosilylation reactions of a,w- bis(trimethylsiloxy) methylhy-
drosiloxane (PMHS) (n»35) with acrylate and methacrylate in the presence of
platinum hydrochloric acid and platinum on the carbon Pt/C have been
investigated at various temperatures. It was established that complete hydro-
silylation of all active °©Si-H groups do not take place and various-linked
oligomers are obtained. For hydrosilylation reaction the reaction order, rate
constants and activation energies were found. The structure of synthesized
oligomers was determined by FTIR and NMR spectral data. For oligomers
with long side groups by NMR spectra data the existence of conformers was
confirmed. For synthesized oligomers gel permeation chromatography,
differential scanning calorimetric and wide-angle X-ray roentgengraphic
investigation has been carried out.

On the basis of synthesised oligomers solid polymer el etrolyte memb-
ranes have been obtained via sol-gel processes of oligomer systems doped
with lithium trifluoromethylsulfonate (triflate) or lithium bis(trifluoro-
methylsulfonyl)imide. For solid polymer eectrolyte membranes the depen-
dence of ionic conductivity as a function of temperature and salt
concentration has been investigated.
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MODIFIED MONTMORILLONITE IMPACT
ON THERMAL PROPERTIES OF RIGID
POLYURETHANE FOAMS
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The paper presents the study of thermal properties of rigid polyuretha-
ne foam nanocomposites filled with montmorillonite (MMT) modified with
organophosphorus flame retardant compounds. Rigid polyurethane foams
were prepared by one-step with the ratio of NCO to OH groups equal 2: 1.
The obtained therma properties of the materias were examined using TGA
and DMA techniques. The obtained systems were also characterized by
mechanical properties under static conditions and by their physical
properties.
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NEW HIGH IMPACT POLY(PHENYLENE OXIDE)
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Poly(phenylene oxide) PPO exhibits a high strength, excellent heat
resistance, the high glass trandtion temperature (210°C), and good
dimensional stability. However, disadvantages such as natura brittleness,
poor processability and solvent resistance limit its broader application.

In this paper, the new trends in poly(phenylene oxide) (PPO)
modification were disscused. Blends of polyamide 11/poly(phenylene oxide)
(PA11/PPO) toughened with ethylene-n-octene copolymer (EOC) grafted
with glycidyl methacrylate (GMA) were prepared via melt blending in co-
rotating twin-screw extruder. Morphology, mechanical, therma and
rheological properties were studied. The compatibilizing effect of functio-
nalized elastomer on the PA11/PPO blend was proved by SEM analysis and
confirmed by the significant improvement in the notched Charpy impact
strength. Good toughness was resulted from the very small particle size and
fine dispersion of the modifiersin the PPO/PA11 matrix.
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NOVEL INVERTIBLE AMPHIPHILS CONSISTING OF
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The routes of tailored synthess of novel polymeric surfactants
combining hydrophobic and hydrophilic blocks of comb-like oligomers (CLO)
were developed. Subsequent assemblage of novel amphiphils conggts of the
synthesis of hydrophobic and hydrophilic CLO with end reactive fragments and
ther further using as elementary blocks for assemblage of block-copolymers.
We studied two main approaches of designing such surfactants. At the firgt
stage CLO containing side monosubstituted PEG or per-fluorine alkyl branches
as well as reactive end groups were synthesized via controlled solution
polymerization of corresponding macromers in the presence of functional
(peroxide, epoxide, amino etc) cumene derivatives as chain transfer agents. A
set of water soluble and insoluble CLO of variable lengths of backbone and
side branches containing different reactive end fragments were studied usng
analytical techniques. The developed reactive CLO were used as dementary
units for congruction of block-copolymers via two main routes: 1) using
oligomers with end peroxide groups as macroinitiators for controlled
polymerization leading to the formation of block-copolymers (Fig.1,a); 2) using
oligomers with epoxide (amino, hydraxyl, etc) end groups as reagents for non-
radical reactions for attachment of the blocks (Fig.1,b). Combination of blocks
and combs of hydrophilic and hydrophobic nature assured surface activity of
synthesized polymers and the ability to form direct and reverse micdle-like
structures of different architectureand size

_Block A ..BlockB__ o Block A '3 b Bk B

o
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Fig. 1 The genera scheme of block-copolymers design
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The neutralization of harmful waste in oil and gas industry is hard
problem. The water used in this industry contain some organic compounds
such as alcohols, hydrocarbons etc. One of useful method for their removal
can be the photocatalytic decomposition (or oxidation).process. In the other
hand most of known photocatalysts have high activity under UV-irradiation
and low effective at visible light. The second problem is connected with
participation of the external surface on this process only and porous bulk
compounds have low activity per sample mass which accompanied by their
low mechanical stability. That determine a creation of supported catalysts but
the support must be thermal and mechanical stable. The best supports are
metal foil or ceramic composites but their low specific surface and absence of
pores create the problems with active component strong layer obtaining.

In this sudy the low temperature implantation method which shown the
possibility of grong layer obtaining [1,2] was used for preparation of Ti-
containing nanolayers on gainless ged and Ti-Zr-O ceramic. The XRD thin
layer, SEM and XPS methods show that the formation of TiOWN, nanolayers
(100-200 nm) with different values of x and y in dependence of post-treatment
temperature on surface of these supports was observed. It was established that
photocatalytic activity these samples in methanol, phenol and benzene (low
concentration) total oxidation in water strong dependence from x/y ratio.

Acknowledgments. The study was realized with financial support of NASU Program
“New materials and chemica reagents fundamenta problems” (Project N 20-15)
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OJEPKAHHSA EIIOKCU-BYTEHAIOJIBHUX ITVIIBOK
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B poboti BuBUEeHa MOXJIMBICTH (POPMYBaHHS €MOKCH-OYTEHII0IbHIX
IUTIBOK Ha OCHOBI MPOMUCIOBOI enmokcuiaHoi cmoimu EJ[-20 i 2-Oyren-1,4-
miony (BJ1) B mpucyTHOCTI MOMU(}IKOBAHOI TiPONEPOKCHAOM TPET-OyTHITY
cmonu EJ1-2011. 3aTBepmkyBadeM ciayrysas nomierniennomiamin [1ETIA.

Mornekyna cmonu EJ[-20I1 MicTuTh N1abiiabHI MIEPOKCHIHI TPYIH, SIKi
31aTHI npy HarpiBanHi 10 373K po3kianaTucs 3 yTBOPEHHSIM BUIBHHX pajivKa-
JiB. Monekyna 2-6yren-1,4-niony (BJ1) kpiM HeHaCHYEHOTO MMOJIBIHOTO 3B'SI3KY
MICTUTh JBl KiHIEBI TiIAPOKCHJIBHI Ipynmu. Taka CIIONyKa CyMIIIAaeThesl 3
enokcuanoro EJ[-20 i mepokcuanoro EJ[-20I1 yrBOproroum omHOpigHI
cymii.

3aTBep/PKeHHS] KOMITO3MIIN TPOBOJIMIIM, CIIOYaTKy NpW KIMHATHIN
TemriepaTypi BOpomoBX 24 rox, a moriM mpu HarpiBanHi 373K—403 K
1545 xs.

PesysnpraTn mocimipkeHb CBiqUaTh MPO TeE, IO BMICT Tenb-ppaxiii B
KOMITO3MIIISIX 1 TBEPAICTh OTPUMAHUX MONIMEPHHUX IUTIBOK 3aJIEKUTH BiX
kitekocTi MoaudikoBanoi cmomu EJI-20I1, mpoMuCIOBOi €MOKCHIHOT CMOTA
EJ1-20 1 O6yrenmiony B/l, a Takox 4yacy i TeMnepaTypu CTpyKTYpyBaHHS.

HaiiontumanpHimow komnosuiieto Oyna Bubpana, ae Bmict E/I-20,
EJI-2011, B/ cknamae 90:10:10 mac. gact. LlsT KOMIO3UINS B MOTAIBIIOMY
Oyna BUKOpPHCTaHa JUlIsi BHMBYEHHS BIUIMBY Y D-ONpOMIHEHHS Ha BMICT
MIPOCTOPOBO-3MINTHX TPOAYKTIB B YTBOPEHHX ITOJNIMEpHHX ILTiBKax. OTpu-
MaHi pe3yJbTaTH BKa3ylOTh Ha Te, IO y (opMyBaHHI NMPOCTOPOBO-3UIUTHX
TUTIBOK B KOMITO3MIIi MPUAMAIOTh y4acTb K Monekynan cmonu EJI-20, tax i
EJI-2011. TIpu B3aemonii cmomu EJ[-20 i EM-20IT 3 IIEITA yTBOpIOETHCS
TPUBUMIPHHH TOTIMED, JI0 IKOTO B PE3YJbTATi PO3KIaLy MEPOKCHIHUX TPYII
EJ1-20I1 npumieruniooTbess MOJIEKYJIH TiIpOKCHIBMICHOTO Npoaykry bBJI.
OO0uzBa 1i mpouecH BiOYBarOThCS MapajeiabHO 1 TPU3BOAATH 10 BUCOKOTO
BMICTY HEpO3YMHHUX IIPOIYKTIB BxkKe 3a 4-6XB.

CyMilni B SKUX MPOMHKCIIOBA EMOKCUIHA cMoia 4acTkoBo (1o 10 mac.
yacT.) 3amiHeHa Ha momubikoBany cmony EJ/I-20I1 mossoise dhopmysatu
IUTIBKH, SIKI XapaKTepHU3YIOThCS Kpallol MIIHICTIO, XIMIYHOIO CTiHKiCTIO,
MaIOTh OIJIBIITY TBEPAICTb 1 Kpally CTiHKIiCTh JI0 /1ii BOJIOTH.
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CHUHTE3 TA BJIACTUBOCTI I'IIPOT'EJIIB
HA OCHOBI AKPUWIAMIZAY

H. Bykapmux, O. Illleguyx, M.9ooim, C. boposa, B. Toxapee
Hayionanwruii ynisepcumem «JIvsiscoka nonimexnixa», chobit@polynet.lviv.ua

OcTaHHIMU POKAMH B CBIiTi IPOBOAATHCS iHTCHCHUBHI JOCHIPKCHHS 3 CHH-
Te3y 1 BUBYEHHS BJIACTUBOCTEHN IMOJIIMEPHUX TiAPOreNiB Yepe3 MepCreKTHBHICTh
ix 3acTtocyBaHHs B 0aratbox ramyssx. @i3nko-XiMiuHi Ta MEXaHIYHI BIACTUBOCTI
TiZIPOTeiB, a, 0TXKe, 1 chepr TX MOKITMBOrO BUKOPHCTAHHS BU3HAYAIOTHCS TIPHPO-
JIOI0 TIOJIMEpY, CTYIIEHEM CTPYKTYPYBaHHS, CITIBBIIHOIICHHSM IOJIIMEpP : BOMA.
Tomy oznepskaHHs Ta JIOCHI/DKEHHS BIUIMBY Pi3HHX (PAKTOpIB HA XapaKTEPHCTHKH
TIOJTIMEPHHUX TIAPOTENTiB € BAXKIIMBUM 1 aKTYaIbHIM 3aBJIaHHSIM TIOJIIMEPHOI XiMil.

Jlana pobota mpucBsYeHa JOCTIPKCHHIO MPOIIECIB OICP KaHHS Ta BJIaC-
TUBOCTCH 3IIUTUX IMOTIMEPHUX TiJPOTENTiB Ha OCHOBI (DYHKIIIOHANBEHHX TiApO-
¢inpHEX KoronimMepiB. CHHTE3 3IMMTHX TiAPOreNliB MPOBOIMIM PAJIUKAIHHOIO
KoroJiMepu3ariero akpmwiamiay (AxkAm) 3 akpwioBowo kuciororo (AK) abo
numerwiamiHoerwiMerakpuiarom (IMAEM). [pu kononimepusanii AKAM Ta
AK sk iHIIIaTOp BUKOPHCTOBYBAJIM IEpCyib(aT aMOHil0, KUK PO3UUHSIIH y
BozHiK Qasi. [Tpu xomonimepusarnii AkAm ta JIMAEM sk iHiliaTop BUKOpHC-
toByBain JIAK, sikuii po3umHsUIM y opraHiuHii ¢aszi. s oxepxaHHS 3IIMTHX
TiZIpOTeNiB BUKOPHCTOBYBaIM CTpyKTypytoumii areHT N,N'-merunen-Oic-akpu-
namin. JlocmipKeHHS! KiHETHKH CHHTE3Y 3LIMTHX TiJpOQiIbHHUX KOIOTiMEpiB
CBIJ[YaTh, IO KOIOJIMEpH3alis iae 3 J0CTaTHhO BHUCOKOIO HIBHIKICTIO 1 10
BUCOKHX KoHBepciii (97-99 %), a BBeneHHS B PeakiliiHy CyMIlll 3LIMBAHOYOrO
areHTy HECYTTEBO BIUIMBAE HA IIBHJIKICTh KOIOTIMepH3arlii.

PaykanbHOIO KONOMMEpH3aIi€ro TipodinbHIX (PYHKIIOHATBHIX MOHO-
MEpiB y BOJHOMY CEpEOBHINI OYyJI0 OTPMMaHO MPOCTOPOBO 3IIUTI MOJIMEpHi
rigporeni. JIoCipKeHHs] KIHSTUKM KOMOJMIMepHu3anil CBiT4aTh, 0 MIBUAKICTH
nporiecy st napu AkKAM/AK npuOIM3HO Ha MOPSAZOK BHIIA, HDK JUISA [Apy
AxAM/[IMAEM. 3a HIBUIKICTIO i CTYIIeHEM HAOpSKAHHS OTPUMAHI Tiaporei
MOXYTh OYTH BiJJHECEHI JIO0 CyrepaOCcopOyrOUYMX MONIMEPIB 1 IIi MapaMmeTpu 3a-
JIeKaTh BiJ] IPUPOIH KOIIOIIMEPHOro KapKacy Ta CTyIeHs 3mmBanHA. Otpumani
CTPYKTYPOBaHI TiJIporeii € BUCOKOEIACTHYHUMH, NPYKHUMH MatepiajlaMy, sKi
JIO TOT'O 3K XapaKTepH3YIOTHCS JI0CTaTHHO BUCOKOIO MinHicTio. [1py ibomy, micis
3HSTTS HABAHTAXKCHHSI 3pa3KH ITOBHICTIO BiJTHOBITIOBATU ()OPMY Ta PO3MIpH, 11O
BKa3ye Ha (opMyBaHHS MIIHOI CITYAaCTOI CTPYKTYPH, SIKa HE PYHHYETHCS TpH
HaBaHTA)KEHHSIX.
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CEJIEKTUBHA KOITIOJIIMEPU3AIIIA
BI® YHKINIOHAJIBHUX MOHOMEPIB SIK METO/I
CUHTE3Y AJIKEH-®YHKIIIOHAJI30BAHUX
IHOJIIMEPIB

JI. Bpemik, O. Hixkonacsa, B. Cupomamnuxos
Kuiscoruti nayionanvnuti ynieepcumem imeni Tapaca Illeguenka
8yn. Bonooumupcorka 60, 01601, Kuis, Yrpaina; Ivretik@gmail.com

Ha npuxnagi xomonimepusanii Maneimizo-, HUTpaKOHLTIMIO-(eHi-
METaKkpuiaTy Ta AESKHX IMMETAaKpHIOUIFHHX MOHOMEpIB IOKa3aHo, IO
KOIOJIIMEpH3allie€l0 MOHOMEPIB 3 PI3HOAKTUBHUMH MOABIHHUMH 3B’ SI3KaMH 3
MOHOMEpaMH Pi3HOI MOJISIPHOCTI MOXKHA CHHTE3YBaTH KOIMOJIIMEPH 3 PI3HUMHU
TOABIMHUMU 3B’ sI3KaMH y OIYHHX JaHIforax. TeopeTHyHe MOJIbHE CIiBBiIHO-
LIEHHS METaKpWJIATHUX Ta IUTPAKOHUTIMIHUX JIAHOK Y TEPIIOIiMepi MOXHa
pO3paxyBaTH, PO3MNIAIAI0YN KOMOITIMEPHU3AIliio 0i(hyHKITIOHATHPHUX MOHOME-
piB 3 OpYrUM MOHOMEpPOM SIK MOTPiiHYy [1], BHKOPHUCTOBYIOUYM PpiBHSIHHS
®dopnaiica-Yemina-IIpatica.

TeopernuHi pO3paxyHKH Y3rO/KYIOTbCS 3 EKCIePUMEHTAIbHUMHU
JIAHAMHU:. TIPOBECTH KOMOJIMEPU3allilo CTUPOIY 1 MayeiMinopeHiIMeTaKpu-
JIaTiB JIMIIE 110 MaJeiMiIHOMY NOABIHHOMY 3B’ SI3Ky He BIaeThcs. HaToMicTs,
npu koronimMepusanii 3 N-QeHinmaneiMiioM KonomiMepu MICTATh B OI4HUX
JIQHITFOTaX BUKJIFOYHO MAJCIMiIHI MOMBIMHI 3B's3ku. sl KomomiMepu3ariii
JMMETaKpWIOUIBHUX MOHOMEpIB 13 CTHPOJIIOM Y3TOPKEHICTh Ppe3yNbTaTiB
TEOPETUYHHUX PO3paxyHKiB IO/I0 BMICTY BIJIbHUX METaKpWJIATHUX Ta MeTa-
KpWJIAMITHHUX TTOJIBIMHUX 3B’ SI3KiB B HUX € MPUOIM3HOIO; TEOPisl BKA3YyeE JIUIIIC
Ha 3/IaTHICTh JO MEpPEeBaKHOI KOMOJIIMepHu3allii 3a y4acTi0 METaKpHJIaTHUX
TpyN Ta IiABUIIEHHS CEJIEKTUBHOCTI B pa3i 301IbIIEHHS! BMICTY CTHPOJIEHOTO
KOMOHOMEPY Y BHXiJIHIi MOHOMEpHIH cyMili.

References

[1] Bperik JI.O., Hikonaesa O.A., B.B. 3arHiii, I'ymentok JI.H., CupomsitHikoB B.T :
Ykp. xiMmokyp., 2012, 78, Ne 3-4, 59.
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OCOBJIMBOCTI TEXHOJIOT'Ti OEPKAHHS
METAJIOHAIIOBHEHHUX COPBIIMHO3JIATHUX
I'TAPOI'EJIIB

A. Iaiioyk, O. I'puuyenko, X. beonvoecwvka, 0. Cydepaax
Hayionanvnuii ynigepcumem «/Ivgiscoka nonimexmixka»
eyn. C. banoepu 12, 79013, Jlvsis ,Yrpaina; a.gaiduk92@gmail.com

MeraioHaroBHEH1 Tifporesi MposBISIOTH crenu(ivdHi BIACTHBOCTI,
SIKI MOXYTh 3MIHIOBATHCh 3aJIEKHO BiJl BMICTY BOJIOTH, THCKY, TEMIIEpaTypH
Ta pPH cepemoBuia, Mo BiKPUBAE HOBI MOKITUBOCTI X BUKOPUCTAHHS.

[TpUHIMITOBO HOBMM METOJIOM OIepKaHHs KOMITO3ULIITHUX MeTaIoHa-
MOBHEHNX MONIMEPHUX TiJPOreJeBUX MaTepiajliB € Ofep>KaHHS YaCTHHOK
MeTaiy Ha CTaJii CHHTEe3y HolliMepy.

Mertoro gaHoi poOOTH OYIIO JOCIIUTH OCHOBHI TEXHOJIOTIYHI 3aKOHO-
MIpHOCTI OJIep>KaHHS METaJOTiIPOreIiB Ha OCHOBI KOIOJIMEPIB 2-TiPOKCi-
erunmerakpuwiaty (CEMA) 3 monigininmiponizonom (ITIBIT) meromom cymic-
HOT'O TPOLIECY OJIep’KaHHS YaCTHHOK METally IIiJ] 4ac CHHTE3y KOIIOoJiMepy.
Opneprxannst yactuHok Metanis (Cu, Ni, AQ) 3milicHIOBaIM XiMiYHHM BiJHOB-
JIGHHSIM 3 1X coredd. JlociTHUM METOIOM BCTaHOBJICHI ONTHUMAaJIbHI CKJIaH
OKHCHO-BITHOBHHX CHCTEM, BHKOPHCTaHHS SKHX Jaj0 3MOTY O/IepXKYyBaTH
YaCTMHKM METaJIeBOr0 HAllOBHIOBAa4Ya 3 Harepex 3aJaHiMH pO3MipaMH,
JIICIIEPCHICTIO Ta CTPYKTYPOIO. PerymoBaHHAIM KOMIO3HIIHHOTO CKJIAdy Ta
YMOB TPOBE/ICHHSI MPOIIECY NOCATHYTO CHIBMIPHICTH IIBUAKOCTEH Iepediry
MIPOIIECIB MOJIIMEPO- Ta METaJOyTBOPEHHS. P03po0IieHi moigiMep-MOHOMEpHI
KOMITO3HITiT 3 KOMOIHOBAaHUMH 1HIIIFOBAIbHUMH CHCTEMaMHU, TTOJIiMEPHU3aIlis
SIKMX BiZIOYyBA€THCSI 3a KIMHATHOI TEMIIEPATypH 3 BHCOKHM E€K30TEpMIYHHM
edekroMm. BeraHoBneHo, 10 TeMIeparypa, A0 SKOi HarpiBaeThesl peaxiiliHe
cepeqoBHUINE BHACHIJOK €K30Tepii, € JOCTaTHBOIO I mepediry XimiuHol
peaxuii BiIHOBJIEHHS METaIy.

OnpanpoBaHa TEXHOJIOTISI € OCOOJIMBO aKTyalbHOIO SIK 3 MPAaKTUYHOI,
TakK i 3 HAYKOBOI TOYKH 30Dy, OCKUIBKH J]a€ MOXKJIMBICTb ITiJ1 9ac JOpMyBaHHS
TOIMEPHOI MaTpUIli OTPUMATH YAaCTUHKH METally HaHO- Ta MiKpOpPO3MIipiB,
JIOCSITHYTH Kpalloro, piBHOMIPHOTo X PO3IIOITY Ta OAEp)KaTh MaTepiai 3
130TPOMHUMH BJIACTHBOCTSIMH.
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K BOITPOCY BBIJIEJIEHUS JUOKCHUJIA KPEMHUS
13 PUCOBOM LIEJYXHA

Tampana I'puonesa, Anexcandp Kpasuenxo, Baoum bapckuil,
Hamanva I'ypeeuna
T'BY3 «¥Yxpaunckuii 20cy0apcmeeHHblLL XUMUKO-IMEXHONO0SUYECK UL YHUBEPCUMEm»
np. F'acapuna 8, [{nenponemposck, Ykpauna,
tasya.gridneva@gmail.com, kravshenko@drpm.dp.ua, barsky vadim@mail.ru

B pabore myTeM MakCHMAallbHOTO W3BJIEUEHHS YIIIEPOICOAEPIKAIUX
KOMITOHEHTOB TIOBBIIIANN COJEPYKAHUE JUOKCHAA KPEMHHS B TBEPIOM
OoCcTaTKe pHUCOBOU Imenyxu. PucOBas 1Ielyxa COCTOMT W3 JIMTHUHA,
LEJUTFONIO3bI U 30JIbHOM YaCTH, OCHOBHBIM KOMIIOHEHTOM KOTOpoit (85 — 90%
MAacc.) SBIISIETCS TUOKCH] KPEMHUS.

CopmyrpoBaHa MMIIOTE3a O MEXAHU3ME U3BJICUCHUSI YITIEPOICOIEPKa-
IIMX KOMITIOHEHTOB M3 PHCOBO# IETYXH KHIKUMHU dKCTpareHTaMu. B coorBerct-
BUM C JTOW TMIIOTE30M MOMOOpPaHBI DKCTPArEHTHI: TS WM3BJICYEHUS JIMTHHUHA
STUIIOBBIA crupT ¢ jobaBkor or 0,5 mo 2,5 % macc. CONSAHON KUCIOTHI, JUIs
W3BJICUEHUS 1IEJUTFOJIO36I PACTBOPBI CEPHON KUCIOTHI. OIKCAHHBIEC BBIIIE SBIE-
HUS, IPOMCXOIAIIIE OHOBPEMEHHO BO MHOYKECTBE TOUEK 00beMa TBEP/IOH yac-
THIBI, O0JIEMYalOT MACcCOMEPEHOC B CUCTEME TBEPIOE TENO-KHKOCTD, «Pa3phiX-
JSI1» MaKpOCTPYKTYPY YAaCTHIBI M TOBBIIIAS COJEp)KAHWE B HEH JTHOKCHIA
kpemuwst. ChopMysupyeM B Ka4eCTBE MOJIENU MPOIIEcCa ypaBHEHUE, YCTaHABIIH-
BAlOIee CBsI3b CTENEHH W3BJICUEHHS YIIIEPOJICOMEPIKAIIMX KOMITOHEHTOB
OJIHOBPEMEHHO OT BCEX TEXHOIOTMYECKUX (DaKTOPOB M OINpPEEIUM OCHOBHBIE
mapamMeTpel a, b, C.

BeiTekarompe 13 MpeaiokeHHOro MeXaHu3Ma MPOIECChl U3BICUCHUSI
JIUTHUHA U IIEJITFOJIO3bI YKa3aHHBIMHU SKCTPAreHTaAMU OIHUCAHbI YPABHEHUAMHU

a a
JJIs1 TUTHUHA Y = bO + — % » AUl OCJUIIOJIO3bI y=

1+bxe” & 1+bxe

HaiijieHbl 3aBMCMMOCTH TIapaMeTpoB @, b, C oT Temmeparypsl M Jyn-
TCJIBHOCTU Tpolecca. KaK MOKAa3bIBAIOT JKCICPUMCHTAJIbHBIC [TaHHBIC,
Hpe):[J‘IO)KeHHHﬁ MCXaHU3M Mponecca U €ro pe3yjbTaTbl aICKBATHO ONHWCHI-
BAarOTCd 5TUMU YPAaBHCHUSAMMU.

JIOCTHTHYTBIE PE3YIBTATHI MOCIYKUIH OCHOBOM JuIsl pa3paboTku 3-X
CTa/MIHOrO TMpolecca, BKIIOYAIONIET0 W3BJICYCHHE JMTHUHA, LEIUIFOI03H,
CKUTAaHUE HCU3BJICUCHHBIX YIJICPOACOACPKAIIUX KOMIIOHCHTOB C IIOJYy4YC-
HUEM JTUOKCHUAa KPEMHUA.
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PIBUKO-XIMIYHI BIACTUBOCTI MEMBPAH
JJIA ITAJIMBHUX EJIEMEHTIB

Xpucmuna Jlemuooea*, Oxcana Jemuuna', Ipuna €suyx”,
Tanna Pomamokz, 3enosin Koeanv’
*Biooinenns ®XTK IOOXB in. JI.M. Jlumeunenxa HAH Yipainu
eyn. Hayxosa 3a, 79053, Jlvsie, demchynaoksana@ukr.net
2HY «JIviscoka nosimexuika», éya. C. Bandepu 12, Jlvsis, 79013

[IporoHompoBiiHi MeMOpaHH € KIIOYOBHUM €JIEMEHTOM IaJIWBHHUX
€JIEMEHTIB, TOMY MaTepialid JJIsl iX BUTOTOBJICHHSI TIOBMHHI BOJIOAITH TIEBHU-
MU (Di3UKO-XIMIYHAMHU BJIACTUBOCTSIMH, 30KpPEMa, BHCOKHMHU MPOTOHHOIO
MIPOBIJIHICTIO 1 TepMocTiliKicTio. CHHTE3 OpraHo-HeOpraHiYHHUX MeMOpaH
(OHM) BinOyBaBCSI METOIOM paJAUKAIBHOI (POTOIHIIIIHOBAHOT MOTiMEpH3aIil
CyMillli aKpUJIOBUX MOHOMEPIB: aKpHJIOHITPUITY, aKpUJIaMiJly 1 Kali€Boi coii
Cynb(OIpOIiIaKpuIaTy 3a HasIBHOCTI 30JIb-T€JIb CHCTEMH
TEOC:C,Hs0OH:H,O (20 Bar. %). IlpoToHHAa MPOBIAHICTH CUHTE30BAHUX
MeMGpaH € 10cTaTHBo BUCOK00 — 10°—102 Cwm/em (Puc. 1).

Temperature (°C)
80 70 60 50 40 30

100 r} .. [ ® > .| 100
3 [ ] [ ]
5 ° [
2 104 L e +10
©
proton conductivity @ 95% r.h ]
® Sample 4.20 |
® Nafion 115 |
1 T T T T T 1
28 29 33

30 31
1000/T [1/K]
Puc. 1. TemneparypHa 3aJIeKHiCTh IPOTOHHOI TTpoBixHOCTI OHM

IIpoBeneHi TepMorpaBiMETpUYHUH 1 AN EpeHNIIHHO-TEPMIYHIN aHaTi3

OTPUMAHOr0 MaTepiajly MiATBEPAWIN HOro BHUCOKY TEPMOCTIHKICTh, SKa Y
3HAYHIN Mipi 3JIEKNTH BiJ] BMICTy HEOPTaHIYHOT'O KOMITOHEHTY.
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HOBI IUTIOKAPBAMATMH 9,10-AHTPALHEHAIOHY

Bixkmop 3eapuu, Bonooumup Jlynin, Mapuna Cmacesuu
Hayionanvnuii ynigepcumem «/Ivgiscoka nonimexmixka»
eyn. C. banoepu 12, Jlvsis, 79013 maryna_s@inbox.ru

JlutiokapOamaTy IIMPOKO BHKOPHICTOBYIOTECS B SIKOCTI  TIPHCKOPIOBadiB
BYJIKaHi3alii y BUPOOHHUITBI TYMH, KOJIEKTOPIB MpH (ioTallii pya, a Takox
SIK TIPOTH33UPHI 1 MPOTU3HOCHI Npuca Ky 1o MacTwit. Kpim Toro, cepen mrio-
KapOaMaTHHX TTOXIHUX BHSIBJICHI CTIOTYKH 3 BUCOKOF) aHTHOKCHJIAHTHOFO, (DYHTIIHJT-
HOIO, aHTHOAKTEPiaTbHOIO aKTUBHICTIO. TakoX TX BUKOPHUCTOBYIOTH B aHAJI THYHIN
Ximii a71st Bu3HaUeHHs KaTioHis [1-3].

3 METOI PO3IIUPEHHS PSIy MUTIOKApOAMATHUX MOXITHUX Ta TOLIYKY
HOBHX CIIOJYK 3 IPAKTUYHO KOPUCHUMHM BJIACTUBOCTSIMH, IIKABUM € HAIPSIMOK
¢yskiionamizaii M ¢gparmentom 9,10-aHTpaneHAioOHIB, MOXiAHI SKOro, B
CBOIO 4epry, BiIOMi IIMPOKHM CIIEKTPOM 3aCTOCYBaHHS Ta IIPOJOBXKYIOThH 3a-
BOMOBYBaTM HOBI Tanmy3i BukopucranHs. Hosi muriokapbamarn 9,10-anTpa-

LICHIIOHY OYJTH OJIeprKaHi 32 HACTYITHOKO CXEMOIO:
o NH,

Rl _ _ _ . _ _ _ |
C‘O JsL R,=R, =H, NRFN:E:L§(10), R =R, =H,NR,=N_ 01y
R =R, —H,NR=N ) (12)
o 7 IR, =Ry 4
S & Ry = H, Ry~ NHCHj, NR, = NEt,; (13); R, = H, R, = NHCH;,
2

Ry
NR,=N ©0(14); R, =H, R,= NHCH; NR, = :> 15);
6 O‘O ,=N_004; R-H R, 5 NR=N_) (15)
Ry =R, =H(l); R,= H, R, = NHCH; 2); R, = H, R, = 4-HN-CgH,CH;, NR, = NEt, (16);
o R

R, = H, Ry=4-HN-CH,CH, (3); Ry =H, R, =4 HN-CeH,CH;, NR,=N_0(17);
Ry = Br, Ry = 4-HN-CgH,CH; (4); R; = H, Ry = 4-HN-CgH,CH;, NR = 8);
R, = Cl, R, = 4-HN-CH,CHj (5) 1024 N

R, = COOH, Ry=H (6) Ry =Br, Ry = 4 HN-CgH,CHy, NR, = NEty (19

O NH, o S R = Br, Ry = 4-HN-CgH,CH;, NR,=N_ 0 (20);
Q S—( R, = Br, Ry = 4-HN-CH,CH;, NR, = N:> @1y
O‘O RN . NRy R, =COOH, R,=H,NR, = N/& @2);
)‘S 4 O R;=COOH,R,=H,NR;=N 0 (23);

5 Ry = COOH, Ry=H,NR, = =\ (24)
NHy O 1= COOH, Ry~ MR, = =) (245
; 2527

r\
NR, = NEY, (25 NR, =N_ 0 26); NR, :N:> @n

o
NH, o
O‘O — - *STNR‘ R, =H, NR, = NEt, 28); R; = H, NR,:N:O @9);
R; O‘O i R; =H, NR, = N:> @0);
o R
0

R, =Cl, NR, = NEt, (31); Ry = CI, KR, = N:o (2%
8,9 Ry =CI,NR, = N:> @3%
Ry=H(@®); Re=Cl(9) 29-33

JlocmipkeHHST aHTHOKCHIAHTHOI aKTUBHOCTI CHHTE30BaHHX JUTIOKap-
0amartiB TIOKa3aJy, IO OJIEPKaHi CIIOMYKU MPOSIBISIFOTH aHTHOKCUIIAHTHY IO, a
JIesIKi TICPEBUIIYIOTh 32 IUM ITOKA3HUKOM BiJIOMHI aHTHOKCHIAHT «TpOIIOKC».
OnepxaHi pe3ynbTaTd MOXYTh CIYXKHTH MAIPYHTSIM UL  TOAAIBIINX
JIOCITIDKEHb IIOJI0 MOXKJIMBOTO iX BHKOPHCTAHHS B SIKOCTI TPOTH3aIUPHUX i
TIPOTH3HOCHUX TIPHUCAJIOK IO MACTHII.
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CHUHTE3 TA 3BACTOCYBAHHA
I'’JPOKCUJI-AKPUJIIOBUX OJIIT'OMEPIB

Ocman Igawikie', [Tvomp Epyofct)mkz, Auex Hamecnin®,
Onena Acmaxosal, Muxaiino l_’;pamuuakl

! Hayionanvnuii ynisepcumem «/Ivgigcovka nonimexnixa»,
eyn. Cm. Banoepu 12, 79013 Jlvsie, Yrpaina; mbratychak@gmail.com
2 foancwia nonimexuixa, yr. Hapymosuua 11/12, 80233 [dancvk, Honvwa

OutiromepH, sIKi y CBOIH CTPYKTYpi MICTATh pi3Hi 32 NPUPOAOIO0 PeaKIiifHO-
3/IaTHI TPYNH, 3HAXOMATH 3aCTOCYBAaHHS SIK 3B’ SA3YIOUi arcHTH MiX KOMIIO-
HEHTaM{ PI3HOMAaHITHHX TOJiMepHHUX cymimed. [Ipuy yomy, Ha ocoOIHMBY
yBary 3aciIiyrOBYIOTh CIOJYKH, IO MICTATh (DYHKIIIHHI TPYINH, SKi 37aTHI B
mporieci (opMyBaHHS BHPOOY pearyBaTd sK 3a paJuKalbHUM, Tak 1 3a
KOHJICHCAIlIMHUM MEXaHi3MaMH.

CTpyKTypy TiIpOKCHII-aKPHIIOBUX OJIIFOMEPIB MOXKHA TPEICTABUTH TaK:

CHy
0 0 —
n
OH CH; OH o

BuBueHO OCHOBHI 3aKOHOMIPHOCTI MPOIIECY CHHTE3Y T'iIPOKCHI-aKpH-
JIOBUX ojiiromepiB. CHHTE30BaHO, a TAKOX ITJTBEP/PKEHO CTPYKTYPY TaKUX
crnionyk 3a gornomoroto 14 ta SIMP criekTpockomiyHUX METO/IiB aHaIi3Yy.

3 BukopucranHsaM [Y-cmekrpockomii BHBYEHO XiMi3M (hOpMyBaHHS
MOJTIMEPHUX TTOKPUTHh HA OCHOBI JiaHOBOI enokcuanoi cmonu EJI-20, 4,4701-
nudeHiMeTaH iizoniaHaTy, TPUETHICHTETpaaMiHy, a TaKOK CHHTE30BaHUX
oJIiromepis.

BcranoBieno napamerpy NpurotyBaHHs i popMyBaHHS eOKCHYypeTa-
HOBHX CYMIIIICH 33 y9acTIO CHHTE30BaHUX oJiromepiB. OTpuMaHi MaTepiain
XapaKTepU3yIOThCS BUCOKMMH (Di3MKO-MEXaHIYHUMH BIIACTUBOCTSIMU Ta pe-
KOMEHJIOBaH1 Il OTPUMAaHHS Ha X OCHOBI 3aXMCHHX ITOKPHUTD 110 METaTy Ta
CKITY.
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3AKOHOMIPHOCTI MOIUPIKYBAHHSA
HEHACHUYEHUX ITOJIIECTEPIB
MMOJIBIHUIXJIOPUAOM B TIPUCYTHOCTI
JIECTEP®TAJNATHUX ITVIACTU®IKATOPIB

Hiana Kampyx, IOpiii Jlapyk, Boaooumup Jlesuybkuii
Hayionanvnuii ynigepcumem «/Ivgiscoka nonimexmixka»
Kaghedpa ximiunoi mexnonozii nepepobxu niacmmac
na. Ce. FOpa 3/4, JTveis; SamoiliukD@gmeail.com

Henacudeni momiecTepHi CMOIM IIMPOKO BHKOPUCTOBYIOTHCS JIJIS
BHTOTOBJICHHSI MaTepiajiB i BUPOOIB Pi3HOMaHITHOTO MpPU3HAYEHHS, 30KpeMa
MOJTIMEPOETOHIB, IITYYHOrO KAaMCHIO, HAJUBHHUX IIiJUIOT, Pi3HOMAaHITHUX
TIacT, JIaKiB, eMajiel, 0 XapaKTepH3YIOThCSl BUCOKMMH are3iiHIMH BIIACTH-
BOCTSIMH, XIMIYHOIO CTIHKICTIO Ta CTIHKICTIO /0 aTMOC(EpHOro BIUTUBY.
[opsia 3 M, U yCyHEHHS! HEOJIIKiB, SKi MpUTaMaHHI MaTepiajaM Ha Oc-
HOBI HEHACHYEHHX IOJIECTEPHUX CMOJI, 30KpeMa KPHUXKICTh, ycajKa, Heloc-
TaTHS CTIHKICTH JIO IIEPEMiHHAX HABAHTAXKEHb, iX IMiIIAF0Th MOTU(IKYBaHHIO
JIOAaTKaMH Pi3HOI MPUPOJIH, 30KpeMa HOJIiIMEPHUMH.

Jlis BcraHoBNeHHs (hi3MKO-XIMIYHMX 3aKOHOMIPHOCTEH MOIUQIKy-
BaHHS HCHACHYCHHX IIOJIECTEPIB IMOJIBIHIIXJIOPHIOM MPOBENCHI BiCKO3H-
METpUYHI, TepMoMexaHiuHi, [Y-CIeKTPOCKOMIYHI i ONTUYHI JOCIIKCHHS
MOJM()IKOBAaHUX KOMITO3MIIIi HAa OCHOBI HEHACHYEHHX ITOJIIECTEPHUX CMOII
mapok Estromal 11LM—-02 i Estromal A023.

BusiBneHo, mo Moau(ikyBaHHS ITONIECTEPIB IMOJMIBIHUIXJIOPUIOM Y
MIPUCYTHOCTI JiecTepdTaiaTHOro IIaCTU(IKATOPA CYIPOBOIKYETHCS PSIOM
(i31KO-XIMIYHUX TIPOIIECIB, HAMBAXJIMBIIIMMH cepel] SKUX € HaOpsKaHHS i
yacTkoBe po3unHeHHs [IBX y ctuponsHOMY po3unHi mostiectepy i MmiacTu-
¢ikaropi, au¢y3isi KOMIOHEHTIB CUCTEMH, OCA/PKEHHS MOJIMEPHHUX Makpo-
Mosekyn. [lepebir nux npomeciB B 3Ha4YHIA Mipi BU3HAYAETHCS XapaKTEPOM
MDKMOJIEKYJISIPHUX 1 MDK(a3HUX B3a€EMOJIM 3a y4acTIO BCiX KOMIIOHEHTIB,
HacaMIepe], MakpOMOJIEKYN MOMiBIHIJIXJIOPUIY, Ta HPU3BOAUTH 10 BiT4yT-
HUX MOP(OJIOTIYHUX 3MiH Y MOJNIECTEPHIN MaTpHIIi.

Bcranosieno BB BMicTy MoaudikaTopa — MOMIBIHUIXJIOpURY i
mractTudikaTopa — MUOYTII(TAIATY HA TEPMOMEXaHIYHI BIACTUBOCTI MaTe-
piaJiiB Ha OCHOBI HEHACHYEHUX ITOJIIECTEPHUX CMOII.
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OJEPKAHHSA BYT'JIEBOAHEBHUX CMOJI
3 IIOBIYHUX ITPOAYKTIB HA®TOIIEPEPOBKHN

Hapia Kiuypa
Hayionanemnuii ynieepcumem «/Ivgiscoka nonimexmika»,
IXXT, kagpedpa TOII, eyn. C. banoepu 12, Jlvsis,

[MpoGnema yrumizamii BiaxoaiB HahTOXIMIYHUX Ta HaTONEPEpOOHUX
TIPOLIECIB MONPH 3MEHIIEHHS BUPOOHWITBA HIKYMX OJie(iHIB aKTyallbHa.
Binrak, morpeba IiecpsMOBAaHOTO BUKOPHCTaHHS (PAKINH PiIKUX TPO-
nyktiB mipomi3y (PIIII) eTrneHOBHX BUPOOHHIITB, IO MiCTATh YAMAIY Killb-
KIiCTh peakIlifHO3TaTHUX BYTJICBOMHIB. [le moTeHIiiiHa CHpOBUHA IS BUPOO-
HUNTBA aTiQaTHYHNX, ApOMAaTHYHHX Ta KOOJIFOMEPHHX BYIJIEBOJHEBUX
oJIliroMepiB, 1HTEpeC 10 SKMX 3yMOBJICHHH, MEPI 3a BCe, HAIBHICTIO JOCTYTI-
HOI CHPOBHMHHOI 0a3W Ta IOPIBHSAHO HU3BKOIO COOIBApPTICTIO O/EPKAHUX
NIPOAYKTiB. BBeZeHHs B CTpyKTYypy oniroMepy (GyHKIIOHAJTILHUX IPYI, CyTTE-
BO TOKpaiye (Hi3MKO-XiMIYHAX XapaKTEPUCTHK 1 PO3IIMPIOE raiy3i iX 3acTo-
cyBaHHs. CyTTEBHM HEOTIKOM CHHTE30BAHUX CMOJI € T€, 110 BOHU MICTSTh
JIMIIe HeHacu4eHi 3B s3ku. KpiM 1poro depes pi3HOMaHITHICT CHPOBHHHOI
0a3u Ta yMOBH IPOBECHHS IIPOLECY IMiPOJIi3y, MMOCTA€ MUTAHHS BU3HAYCHHS
BIUIMBY CUPOBUHH, IO BiJPi3HAETHCS 0araTOKOMITOHEHTHUM CKJIaJIOM Pi3HUX
3a OYZI0BOIO 1 PeaKIlifHO0 3ITATHICTIO CIIONYK.

OO0’ extamu fociipkens Oynu onedinBmicHi ppakuii Co PIIIT Oensu-
Hy, a Takox ¢pakuis Cs i komOiHoBaHa dpakuist Cs g [Iponec 3aitficHioBanu
4...8 romun npu Ttemmeparypi 433...473 K, KoHIeHTpalii MepoKCHUIHOTO
iniriaropa 0,02...0,08 mone/i. Y pe3ynbraTi NPOBEIEHUX EKCIIEPUMEHTAITD-
HUX JOCII/PKEHh BCTAHOBJICHO, 0 HEHACHYEHICTh BUXITHOI (pakilii mae
YUMaNdil BIUIMB Ha CHHTE3 CMOJM. Ha OCHOBI NpOBEIEHUX IOCIIIKEHBb
BH3HAYCHO ONTHUMAJbHI YMOBH IpoIlecy omiromepusanii 3 ¢gpakimii Cg i Csg
PIIIT GensuHy, 1010 BIUTUBY KOHIIGHTpAIlii iHII[iaTOpa Ta KOMOHOMEPY, TO
HalKpalle 3apeKOMEeHIyBaIn cebe aKpuiIoBa KHCIOTa Ta MaJeiHOBUM aHTia-
pua. OcHOBHI (i3UKO-XIMI4HI XapaKTEPUCTHKH MOKPAIYBAIHCh, III0/I0 KOIBOPY,
TO CMOITH Ha 0CHOBI (pakitii Cs Gy Maibke mposopi 5 ... 15 mr /100 em®, s
Cs9—15... 20Mr J/100 em®, a s Co 25 ... 40 mr J,/100 e’
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TEPMOJNHAMIYHI HAPAMETPHU PO3UUNHEHHSA
APNJI®YPAHOBHUX ITOXITHUX B AIIETOHITPUJIT*

Poman Koc', Ana Yemeepacyx*, Andpiit Mapwanex', Anopiii Baxyﬂa2
1Haui0HaJ1bHuL7 yHigepcumem «/Ibgigcvka nonimexnixka»
na. Ce.FOpa %, 79013, JIvsie, Vkpaina; phys.chem.lp@gmail.com
2 Tvsigcokui HayionanbHuu yHisepcumem im. leana @panka
eyn. Kupuna i Megoois 6,79005, Jlvsis, Ykpauna

ApwidypaHoBi MOXiIHI HaNEXaTh 10 KJacy reTepOUUKIIYHHUX CIIOo-
JyK, SIKI OJJHOYACHO MICTSATh apwiIbHUHN Ta (pypanoBuii ¢pparmMentu. Taki cro-
JIYKH BOJIOAIIOTH IIUPOKHM CHEKTPOM BJIACTUBOCTEH, 3aBISIKH SIKUM 1X BUKO-
PHUCTOBYIOTH Y XiMI4HIl MPOMHUCIIOBOCTI, SIK MoAnGiKytodi areHTH. bimbmricts
XIMIYHUX PEaKIliif 3 JOCTIPKCHUMHU PEUYOBUHAMH, BiIOYBAIOTHCS Y CEPEIOBH-
i PO3YMHHHKA, TOMY JaHi TEMIIEPAaTypHOI 3aJIe)KHOCTI PO3YMHHOCTI pevo-
BUH B alleTOHITPWIi, OyayTh HEOOXimHI Ul onTHMi3amii MpoIeciB CHHTE3Y,
OYHCTKH Ta MepepoOKH pedOBUHH.

Pozuunenns 5-(2-nitpodenin)-¢pypan-2-kapbanpaerina  (I), 5-(2-
HiTpodeHin)-pypan-2-kapoonosoi kucnotu (II), 3-[5-(2-Hitpodenin)-pypan-
2-]-mponenoBoi kucnoru (III), 5-(2-witpodenin)-pypan-2-okcuma (1V), 2-
iano-3-[5-(2-uitpodenin)-2-pypun]-2-nponenamina (V), eTunoBoro ecrepy
2-uiiaHo-3-[5-(2-niTpodenin)-2-dypan] axpunosoi kuciaotu (VI) B auerowi-
Tpuii 3ailicHIOBaNu 3a MeToaukoro [1]. ExcriepiMeHTasbHI qaHi 00poosiin
METOJIOM HaWMEHIIMX KBajpaTiB 3a YHi()ikoBaHOIO (DOPMOIO DIBHSHHS
Mpeninrepa: INN,=—AgH/RT +AgS/R. TemnepaTypHuii iHTepBai 3a sIKOro
BH3HAYAIIM PO3YMHHICTh Ta CKJIA/IOBI PIBHSHHS IPECTaBIICHI y TaOIuIIi.

Tabnuys 1
TepmonuHaMiuHi MapaMeTpH PO3YMHHOCTI AOCTIKYBAHMX CIIOIYK Y alleTOHITPHIL
PeuoBuna Tewmm. inT., K Kﬂi]l:/oll;_(').}'lb il de;g;i_K

I 276,0-322,1 34,54+0,54 90,4+1,8

11 300,9-321,8 24,33+0,98 27,1432

11T 279,3-322,6 25,06+0,37 35,6+1,2
[\ 294,2-312,1 23,16+0,42 46,6+1,3

V 295,0-326,1 34,7+1,3 42,0+£4,0
VI 292,5-318,9 36,63+0,79 73,0£5,6
References

[1] Cobeuko U.: Bomp. xum. u xum.texuonoruu, 2014, 5-6, 48-52.
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JOCIIIKEHHA EOEKTUBHOCTI IHTEPKAJIAIIIT
MOHTMOPHWJIOHITY NOJIIBIHIVIIITPOJIIJOHOM

Bonooumup Kpacincokuii*, Bikmopin Aumoniox*, Tomaus I'y apéauz,
Jloomuna /[, le€606a3
YHY «Ivsiscwra nonimexnixa», Jvsis, Yrpaina;, Vkrasinsky82@gmail.com
2 /io6rinceka nonimexuixa, Jio6ain, Honwwa;, t.garbacz@pollub.pl
STexuiumui ynisepcumem Kowwwe, Kownye, Crosawuuna; ludmila.dulebova@tukesk

B nanmii wac ocHOBHY yBary B 00JlacTi CTBOPEHHS IIapyBaTo-CH-
JIKaTHUX TIOJIIMEPHUX HAHOKOMIIO3UTIB MPUAIISIOTH JOCSTHEHHIO BUCOKOTO
piBHs ekcdomiamii HaHOPO3MIPHMX YACTHHOK B IOJIMEpHIH MaTpuil, IO
BH3HAYa€ JIOCSITHEHHS BHCOKHMX €KCIUTyaTalliiHUX BiacTUBOcTed. Tomy
aKTyaJIbHOIO ITPO0IIEMOI0 € Mif0ip epeKTUBHUX OpraHOMOAN(DiKaTOpiB MIapy-
BaTOr0 CHJIIKATy, IO 3a0e3MeYyI0Th BHCOKY a/re3iro HaroBHIOBadYa 3 IOJi-
MepHOIo MaTtpuiero. OfHIM 3 BUKOPUCTOBYBAHHUX ITIIXOIB JIO MOKPAIIEHHS
TEpPMOAMHAMIYHOI CYMICHOCTI HENOJIIPHOI'O MOJIMEpy 31 MIapyBaTUMH CH-
JIiKaTaM¥ € BBEJCHHS MOJIMEPHOT0 MOJSIPHOTO MozudikaTopa.

PoGota npucesiueHa qociipKeHHI0 e)eKTUBHOCTI 1HTEepKaIsIii MOHT-
mopwionity (MMT) moniBininmiposigonom (TIBIT). Jlnst gocimimkeHs BUKO-
pHUCTOBYBaJM peHTreHorpadidHuii 1 nudepeHmiiHO-TepMiYHUIA aHalli3u, a
TAKOX METOJ eKCTPaKIIii.

Buxonsuu 3 pe3ynbTaTiB MpOBEJSHUX JOCIIIKEHb, MOXKHA CTBEPIDKY-
BaTH Mpo nepedir Gizuunoi B3aemoii Mixk Makpomosnekyitamu [IBIT Ta MMT
3a YMOBH 3MIIIyBaHHS iX BOJHHMX PO3YMHIB B YIBTPa3BYKOBOMY TIOJIi yac-
toroto 22 kI'n. IIpo me cBiTUMTH 3HAYHO BUIA TEPMOCTIMKICTh OEepKaHUX
KOMITO3HTIB NOpiBH:HO 3 yrcTuM [1BI1, a Takox peHTreHorpadiunuii i aude-
PEHLIHO-TEpMIYHHI aHaIIi3} Ta BUX1J 301b-(paKLii.

Ha#i0inpin BUTIMHOIO 3 €KOHOMIYHOI Ta TEXHOJOTIYHOI TOYKU 30pY €
kommozuuist ckirany MMT:IIBIT = 1:5. Po3pobieny MOHTMOPHIIOHIT-TIONI-
BIHUIITIPOJIZIOHOBY CyMilll MO)KHA BHUKOPHCTOBYBAaTH SIK MOAW(IKATOp st
TIOJISIPHUX Ta HETIOJSIPHUX ITOJIIMEPIB, @ TAaKOXX BOJOPO3YNHHUX MOIIMEPIB.
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HAHOCTPYKTYPOBAHI HOJIITYPETAHOBI CUCTEMMU —
HNEPCIEKTUBHI AHTUKOPO3IIMHI MATEPIAJIA

Hinna Jlackosenxo, €ezen Jleveoes
Incmumym ximii gucoxomonexynsipuux cnonyk HAH Ykpainu
Xapxiscoke woce 48, Kuis, Ykpaina; nillalaskovenko@gmail .com

JlakodapOoBi Ta ToNiMepHi MOKPUTTSI BUKOHYIOTh 3aXHCHI (YHKIIi Bix
pYHHYBaHb I[IHHUX MPUPOJHHUX T4 CHHTETHYHHX MarepiajiiB i, B TEpIIy 4epry,
MeTatiB. BcTaHOBNIEHO, IO TNpH TPUITMHEHHI BUKOPHUCTAHHS JIaKo(hapOOBUX
MarepiaJliB BTpaTa MeTaily BiJ Kopo3ii nepeBuinuia 6 ix BUpoOHUITBO. [Ipod-
JIeMa 3aXHCTy METANIB Bifl KOPO3il CTae OLIbII FOCTPOIO B 3B'I3KY 3 BUUEPIAaHHIM
TIPUPOJHUX Py 1 3a0pyJHEHHSM HABKOJMIIIHHOIO CEPEIOBHINA, IO ITiJICHUITIOE
XiMIYHY KOpo3ito. B 1aHoMy IOBiTOMJIEHH] HABOJATHCS PE3YIIBTATH JIOCIIKEHb
CHHTE3Y, BJIaCTHBOCTEH 1 3aCTOCYBaHHSI HAHOCTPYKTYPOBaHHX ILTiBKOYTBOPIOIO-
yux noiiyperaniB [1]. Jlnst mpoBemeHHs Momudikamii momimepiB, 30Kpema,
cituactux momyperaniB (ITOY) Ha OCHOBI mosieTepiB i apOMATHYHOrO MOJTii-
3oliaHaTy OyB BHKOPHCTaHMH HAHOCTPYKTYPOBAaHHMI OJNWUIOMEp, OTPUMAaHUH 3a
3011b-TeJIb METOIOM [2]. PeHTreHo-CcTpyKypHUM, (DYHKIIOHAIBHIM, JepiBaToOrpa-
(IYHAM aHANIi3aMH BCTAHOBJICHO, IO OJNIrOMEPU HAHOCTPYKTYPOBAHI, TEMIIe-
patypa posm'skuieHns 110-130 °C, temnepatypa noyatky posknaganss (5 %) —
300 °C. Taxi omiromepu 6ii abo 371eTKa KPEMOBI TOPOIIKH, J0OpEe PO3UMHHI B
OUITBIIIOCT] OPraHIYHUX PO3UYMHHHUKIB. 32 paXyHOK BUCOKOI PO3UMHHOCTI 1 TEXHO-
JIOTIYHOI TEMITEpaTypH pO3M'SKILIECHHS ONirOMEPH MOXKYTh NMPAKTUYHO BUKOPHC-
TOBYBATHCSI B SIKOCTI MoauikaropiB monimepos. [Ipi BBeaeHHI B HONMEpHY
MAaTPHIKO HAHOCTPYKTYPOBAHOTO KpemHikBMicHoro omuromepay (TEOC —
®TEOC) B kimbkocti (0,1-0,5)% 3miHIOI0TECS (Di3UKO-XiMidHI Ta (i3HKO-
MEXaHIYHI BJIACTUBOCTI MOMIMEPHOI TUTIBKHU: 30UTBITYIOTHCS aAre3is I0 METATy,
BiJIHOCHA TBEPJICTh 1 MIIIHICTh IUTIBKU TP PO3TATYBAaHHI, 3aXHCHI BIACTUBOCTI.
Taki MonmuGikoBaHi MmoniypeTaHn MOXKYTb OYTH PEKOMEHIOBaHi SIK aHTHKOPO-
31iHI OKPUTTS, TEPMETHKH, MaTepiay CrieliaTbHOro NpH3HAYEHHS.

References

[1] Tepemwenko T. A., JTackoBerko H. H. TToniMep-HeopraHiuHa KOMIO3HIIIS 3 ypeTaH-
BMicHOIO a3oro. // YkpanHckuid xumuueckuii sxypHan.-2003.- Ne 10.- C. 119-123.

[2] Ky3nenosa B.II., JlackoBenko H.H., Omenbyenko C.M.OpraHo-HeOpraHH4YecKue
MOJTMMEPBI, CHHTE3 H cBoiicTBa.// KOMIO3HIMOHHBIC, TOIUMEPHBIE MaTepHalbl. —
2000. - Ne2. - C. 87-91
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BIIJIUB TPUPOIU METAJIY HA OCOBJIUBOCTI
CHUHTE3Y I BNACTUBOCTI HOJIMEP-CHJIIKATHUX
KOMIIO3UTIB

Anopin Maciok, Xpucmuna Jlesuyvka, Bonooumup Jlesuybkuii
Hayionanvnuii ynigepcumem «/Ivgiscoka nonimexmixka»
eyn. C. banoepu 12, 79013, Jlvsis, Yrpaina, masyukas@gmail .com

®iznune Moau(iKyBaHHSI BUCOKOMOJIEKYISIPHUMH CITOTYKaMH HaIloB-
HIOBa4iB /ISl TIOJIIMEPHUX KOMIIO3UTIB € OJHHUM 3 IPIOPUTETHUX HAIpPSMiB
TEXHOJIOTIT MOJIIMEPHHUX Ta KOMITO3MLIHHMX MaTtepiaiiB. HalBaxiuBimmmu
XapaKTepUCTUKaMH MOAN(IKOBAHUX JAPIOHOANMCIEPCHUX HAIOBHIOBAYiB €
(i31KO-XiMi4HI BIaCTHBOCTI IXHBOI MOBEPXHI, VISl JOCTIDKEHHS SIKMX Hai-
O1JIBII YaCTO BUKOPHUCTOBYIOTHCS METOAN CKaHYBAJIbHOI €IEKTPOHHOI MiKpO-
ckomii, IY cnekrpockomii Ta MeTOmH, sIKi 0a3ylOThCS Ha BHUSBIICHHI 3aKOHO-
MipHOCTEH COpOIIii KUCTOTHO-OCHOBHUX 1HJUKATOPIB HATIOBHIOBAYAMU.

VY naHiii poOOTi BCTAHOBJIEHO BIUIMB MPHUPOIM 1 BMICTY HOMIMEPHUX
Momudikaropie (MOTiBIHIIOBOrO CIIUPTY 1 MOMIBIHINITIPOMIIOHY) T4 OCa/PKyBayiB
(xtopumu Ba, Cu, Co, Ni, Zn, Fe) Ha 3akOHOMIPHOCTI CHHTE3y METaJIOBMICHUX
nosimep-cunikatHux koMrosutie (IICK) Ta Ha BIacTHBOCTI iXHBOI MOBEPXHI:
MTUTOMY IDTOMTY i KUTbKICTh aKTUBHUX IICHTPIB. BUSIBIEHO, 110 3HAYECHHS TUTOMOL
IUIOII TOBEPXHI Ta KUIBKOCTI aKTUBHHMX IIEHTPIB BIiHOCHO METHJIEHOBOI'O
CHHBOTO CTAHOBJISITH 61-78 M%/r Ta 80-9910° Mons/r BifoOBiTHO 1 3aNE)aTh Bix
npupoau moaudikaropa. Y 1el ke yac, KUIbKICTh akTuBHUX IeHTpiB [ICK
smenmyetbes y pagi NiZ> Zn?*> Fe®*> AI**> Cu?*> Co?*> Ba?'. Yacrunku
KOMITO3UTY 0€3 MojiMepHOro Moan(ikaTopa XapaKTepU3yOThCsS MOHOITHIC-
TIO 1 TXHi# po3mip € Oinbmm Ha 20-30 %, Hixk MOH(]IKOBaHUX.

Copouiitna 3patHicTs [ICK 3a51€XuTh 1 BiJl IPUPOAN KUCIOTHO-OCHOB-
HOro iHaukaropa. Sk s MoauikoBaHUX MartepiaiiB, Tak i He Moaudiko-
BaHMX, HAHOLIbIIa AaKTUBHICTH MPOSBISIETHCS 100 METUIEHOBOI'O CHHBOTO
Ta JiaMaHTOBOI'O 3€JICHOr0, a HalHWK4Ya — OPOMKPH30J0BOrO IMYpITypHOTO,
0 OOYMOBJICHO XapaKTEpOM MIXMOJEKYJIIPHUX B3aeMOJid 3a Oe3moce-
penHpoi ydacti QyHKUiHHHX Tpyn Moau¢ikaTopa i iHAWKATOpa, MIO TAKOX
miarBepmkeHo Y crekTpocKomiyHUMH IOCI IPKEHHSIMH.
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KJEMOBI KOMITO3ULIi HA OCHOBI
MOJIIBIHIJIOBOT'O CIIUPTY 3 HOKPAIIIEHUMHU
EKCILTYATAIIMHUMM XAPAKTEPUCTUKAMMH

HOpii Menvnux, IOpiii Knum, Bonooumup Cxkopoxooa
Hayionanvnuii ynigepcumem «/Ivgiscoka nonimexmixka»
eyn. C. banoepu 12, 79013, Jlvsis, Yrpaina; yuriy.ya.menyk@Ilpnu.ua

Po3pobnennst HOBHX Ta MoAM(iKyBaHHsS BiJOMHX KJIEHOBHUX KOMIIO-
3 Ha BOMHIM OCHOBI € aKTyaJbHOIO NPOOJIEMOIO XiMii Ta TexXHOJOril
MOMIMEPHUX Ta KOMIO3ULIHHUX MarepianiB. SIK OCHOBY JUIS NMPUTOTYBAaHHS
KJICEBHX KOMITO3MIIIH BUKOPUCTOBYBaH mofiBininoBuit cnupt ([IBC) mapku
Sundy PVA 088-20 3 BHCOKMM BMICTOM alleTaTHUX rpym. JlocmimkyBann
BIUIMB HAITOBHIOBAaUiB Ha BONOPO34MHHI KieloBi kommnosuuii [IBC 3 meroro
HanpaBJIeHOT MOUQIKaIlii TX TEXHOJOTIYHUX 1 aTe3UBHUX BJIACTHBOCTEH. Sk
Mou(DiKyBaJbHI JOAATKH OYyJiM BUKOpPHCTaHI MOIM(]IKOBaHWH BOAOPO3UMH-
HUHA KpOXMaJib 1 MiHepaJIbHI HAIOBHIOBAaYi — MOHTMOPHJIOHIT Ta BOJIACTOHIT Y
kinekocTi 0,5...5 % mac.

JlocnmipKeHHsIMA  BCTaHOBJIEHO, IO JIOJAaBaHHS /10 BOJOPO3YMHHHX
KJelioBux kommno3uiiid Ha ocHOBiI IIBC MiHepanbHHMX HAINOBHIOBAauiB 3MEH-
mrye yac cxorurroBanHs 3 160 ¢ go 120...130 c, mpu upomy B’ SI3KICTb 1 TEKy-
YiCTh KOMIO3UILIN 3MiHIOEThCSl He3HayHO. 3amiHa yactiHU [IBC Ha Taky x
KUTBKICTh KPOXMaJTto 3MeHInye vac cxomtoBanas 1o 130...150 ¢, ognak mig-
BUIIYe B SBKiCTh 3a Bpykdimpmom kommosuniii i3 47 kllax mo 70 xllax,
MIPUYOMY aATe3WBHI MIIHICTh TAaKMX KOMIO3UINA Maike HE 3MiHIOETHCS.
KneeBi xommnos3umii, o MiCTITh SIK HAaIIOBHIOBaY HAaHOYACTUHKH MOHTMOpPH-
JIOHITY, BiJ[3HAYAIOTHCSI ITiIBUIICHOIO aJINe31€10 0 Pi3HUX ITOBEPXOHb. 30Kpe-
Ma, Ul TIOPUCTUX AEPEB’STHUX MOBEPXOHb MINHICTH MiJI Yac 3CYBY TaKHX
KOMITO3HIiH miciist HanoBHeHHs 3pocTtae 3 8...9 MIla no 11...15 MIla.

Po3po0iieHI HAMOBHEHI KOMITO3HIIIT € TEXHOJOTIYHIMH 1 BiJ[3HAYAIOTh-
csl BHCOKOIO ajre3i€ro. BUKOpPHCTaHHS y KOMIIO3HWINSIX BOAOPO3YHMHHOTO
KPOXMaJII0 JIO3BOJISIE PETYIIOBATH TEXHOJOTIYHI XapaKTepHCTHKH KIIEIB,
3MEHIIYIOYN TPH I[bOMY BMICT MOJIMEpY B HHUX 0O€3 3HIDKEHHS aJire3MBHHUX
BJIACTHBOCTEH. A BBEJEHHS B KOMIIO3MINI cremialbHUX MiHEepaJbHUX
(HaHO)HAMOBHIOBAYIB MPUBOAUTH MiJBUIICHHS iX aJr€3UBHUX BIIACTHBOCTEH
0e3 3HAYHOI 3MIHU TEXHOJIOTIYHOCTI.
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METAJIIBALIIA ITIOJIMEPIB XIMIYHUM
BITHOBJIEHHSM B PO3YNHAX

Bonooumup Mopascexuii, Ipuna Tumxie, Ilempo boonapuyk
Hayionanvnuii ynigepcumem «/Ivgiscoka nonimexmixka»
eyi. C. Banoepu 12, JTvsie; vmoravsky@gmail .com

BukopucranHs TonepeqHbO METaNi30BAaHOI IONTIMEPHOI CHPOBHUHH
JIO3BOJISIE OZIEPKATH MaTepiajik 3 TEIUIO- Ta EJEKTPONPOBIAHUMH BIACTUBOC-
TssMu. Taki MaTepiain XapakTepu3ylThCs PIBHOMIPHUM PO3IOAITIOM HAaroB-
HIOBaua B TOJIIMEpHIA MaTpHii 1 HWKYUMH 3HAYEHHSMH KPUTHYHOI KOH-
LIEHTpallii HallOBHIOBAYA.

Meroro nmaHoi poOoTH OyJIO JOCTIAWTH 3aKOHOMIPHOCTI MeTaji3aril
TIOBEPXHI MOJTiBIHUTXJIOPHAHOrO IUIACTUKATy B PO3YMHAX XIMIYHOTO MiZHEHHSI.

Jly1s1 BUBUEHHSI BIUIMBY IIUIBHOCTI 3aBaHTA)KEHHS BHXIJHOI CHPOBHHH
Ha INBWJAKICTH Ta €(QEeKTHBHICTh OCa/DKEHHS Mixi Oyno 37ificHEHO psif
JIOCII/DKEHb 3 PI3HOI0 TOYaTKOBOIO KIJIBKICTIO TpaHys IOJiMepy, IUIOIa
aKTHBOBAHOI MOBEpXHi rpaHyn B 1 1 posumny cknagana Bix 80-10° 1o
480-10° M2 OpepxaHi pe3y/bTaTH CBiI4aTh, IO LIUIBHICTH 3aBAaHTAXCHHS
Ma€ CYTTEBWI BIUIMB, SK HA MIBUIKICTh BiJHOBJICHHS Miji, Tak i Ha e]ek-
TUBHICTH 1i OocajykeHHs. [3 30LIBIIEHHSAM IIUIBHOCTI 3aBAaHTAKEHHS IIBHII-
KiCTh BIJHOBJEHHSI Mijli CyTTE€BO 3pocTae, B Ilel dYac, SIK e(pEeKTUBHICTh
0Ca/KEHHSI 3MEHIIYETHCSI. Takok BUCOKa MOYATKOBA IIBWAKICTH PEakIlii y
BUNAAKy OUTBIIMX IIIIBHOCTEH 3aBaHTaKeHHS OOYMOBIIIOE — IIBUJIKE
3HIKEeHHST pH po34nHy Ta 3HaYHE CIOBUILHCHHS PEAaKIlii BiTHOBICHHS Mifi.
CyTTeBHH BIUIMB Ha IMpOIEC MeTallizalii Mae Takox novyatkoBuid pH pos-
YHMHIB XIMIYHOTO BiJHOBJICHHS. BUKOpHCTaHHs po3uMHIB 3 modaTkoBuM pH
Bue 12,5 3a6e3neuye BUCOKY IIBUJIKICT MPOIECY, i HE3HAYHE, IO CIIPHSE
OiJbII OBHOMY Iepeliry peakiii, i SK HacliJoK, CIpHs€e BHIIINA epeKTHB-
HOCTI BIJIHOBJIEHHS M.

TakuM 4MHOM, BUKOHAHI JOCII/KEHHS JIO3BOJISIIOTH BCTAHOBUTH OII-
TUMaJIbHI YMOBH Ta €(EKTUBHO BIUTMBATH Ha IIPOLIEC BiJHOBIICHHS Mifi Ha
aKTHBOBaHIN MOJIMEpHIN MOBEpXHI B pO3YMHAX XIMI4HOI Merasizarii. 3mi-
HIOIOYM INBUJAKICTH Ta €(QEeKTUBHICTh OCA/PKEHHS MiAl Ha MOJIMepHil
TIOBEpXHI MOXKHAa KOHTPOJIOBATH BMICT METaly B IOJIMEPHUX KOMITO3UTAX,
0 OfiepKaHi 3 TAKUX MaTepialiiB, a 3HAYNTH 1 BIUTUBATH Ha iX BIIACTUBOCTI.
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MHNOMIKOHAEHCANIIA I'VAHIIUH I'TIPOXJIOPUAY
TA TEKCAMETUWIEHAIAMIHY B IIPUCYTHOCTI
OPI'AHIYHUX KHCJIOT

Okcana Hat)moxal, Tapac Husicnuk 2, Jlioomuna @edoposa !
*Kuiscvruii HayionanoHuu yHieepcumem imeni Tapaca Llleguenka
8yn. Bonooumupcora 64, Kuis, oksananadtoka@ukr.net
ZHauiOHanme? mexHiyHuu yHisepcumem Yxpainu «Kuigcvokuil noaimexHivHui
incmumym», eyn. Ilepemoeu 37, 03056, Kuis

Po3mmpenHs 3acrocyBaHHsI MOJIIMEPHHUX MaTepialliB i pe4OBHH B IPO-
MHCJIOBOCTI Ta MOOYTI BHKJIMKA€ HAyKOBY 1 NMPAaKTUYHY 3aliKaBJICHICTh MH-
TaHHSM BJIOCKOHAJICHHS IMPOMYKTIB TOJIiMepH3alii BiAMOBIAHO O Tpen sB-
JICHUX BHMOI Ta BHMBYEHHS 3aKOHOMIpHOCTEH ISl IMiAOOPY ONTUMAalbHUX
METO/IIB CHHTE3Y IONIMEPIB.

[onirexkcamerunenryanigua ([ITMIY) € BimoMHM aHTHCENTHYHUM
npenaparoM [1], mpoTe moci MOCTaE MUTAHHS ONTHUMI3alil coco0y CHHTE3Y
TIOIMEPHOT'0 MPOAYKTY 3 BIJIIOBIJHOIO MOJIEKYJSIPHOIO Macoi Ta HU3bKHM
BMICTOM BHXIJHUX PEYOBHH. SIK BiZIOMO, MEPIINHA YNHHUK CYTTEBO BIUTHBAE
Ha OlOLUIHI BIACTUBOCTI IOJIiMepa, a APYrui — Ha po3IHMpPeHHs cdhepu Horo
BHUKOPHCTAHHS, OCKUIBKM PEareHTH T'yaHIIMH TiJpOXJIOPH] Ta TeKCaMEeTHII-
€HJ[laMiH, Ha BIAMIHY BiJl IPOAYKTY MoOJiMepH3alii, € TOKCHYHUMH peyo-
BHUHAMH.

Bymo pospobmeno meron cuHtesy I[II'MI'X Ta Horo moximHUX, B
SIKOMY TIONIKOHJICHCAINI0 COJi TYyaHIMHY 3 JiaMiHOM 3JiHCHIOIOTH SIK B
MIPUCYTHOCTI OpTraHiYHOi KUCIIOTH SIK KaTralli3aTopa, Tak 1 B NPHCYTHOCTI
HEOPTaHIYHOI COJi MEePEeXiHOr0 METaiYyHOro eixeMmeHTa. Jlo ckiamy Takux
coneii BXOHMIN KOMILIEKCOYTBOpIOrodi Katiorn Zn®*, Cu?*, Ni%*, Co?, Cr¥,
Ti** ta anionn CI” Br', 1 SO,*, NOy..

Byno orpumano Ta oxapakrtepruzoBaHo ¢paxuii rizpoxiopury [II'MT,
a TaKOX JOCHI/DKCHO iX OIONUIHY aKTHBHICTh IIOJO CTAHJIAPTHHUX BUIIIB
MIKpOOpPTaHi3MiB.
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CUHTE3 TA JOCJIIIKEHHA METAKPUJIOBUX
IMOJIMEPIB 3 XIPAJIBHUMHU TA ®OTOXPOMHHUMU
BIYHUMU ®OPAI'MEHTAMU

Haoia Hazapenko, /Iloomuna Bpemik, Oxcana Haomoka
Kuiscoruti nayionanvnuti ynieepcumem imeni Tapaca Illeguenka
8yn. Bonooumupcora 64, Kuis, oksananadtoka@ukr.net

HoBi HayKoBi HanpsIMKH B TaiTy3i XiMii Ta (hi3MKH BUCOKOMOJIEKYIISIPHUX
CIIOJTYK OXOILTIOIOTH MPOOJIEMHU JU3aiiHy, CHUHTE3y W JOCHI/DKEHHS TaK 3BaHHX
«pO3yMHHX» MaTepiajiB (Smart materias), kepoBaHUX Ha MOJNEKYJIAPHOMY i HaI-
MOJICKYJIIPHOMY DIBHSX IIiJi BIUTMBOM TEMIIEPATypy, MEXaHIYHOI 0OpOOKH,
ONPOMIHEHHS CBITJIOM PI3HOI JIOBKMHH XBHJII, JIii MArHUTHOTO 1 €IEKTPUYHOIO
nonst  Tomo. Taki CHCTEMH peai3yroThesl 38 PaxyHOK OaraTo(yHKIiOHAJIEHIX
TIOJTIMEPIB, IO MICTSTh OiUHI 3aMICHUKH, SIKI HECYTh II€BHE (YHKI[IOHAJIbHE Ha-
BaHT)XEHHS. 30KpeMa XipajbHi ()parMeHTH iHIYKYIOTb YTBOPEHHS CITipaJIbHOI
HaJIMOJIEKYJSIPHOI CTPYKTYpH (X0NiecTepuyHol, XipanbHoi HemataHoi N* a6o
XipanpHOi cMekTHYeuHoi SMC* Me3obhasu). OYHKIOHATBHI (POTOXPOMHI IPYITH
HaJIal0Th MOKJIMBOCTI KEPYBATH HaIMOJIEKYJISIPHOIO CTPYKTYPOIO Ta ONTUYHUMHU
BJIACTHBOCTSIMH CHCTEM IIiJT JIIEF0 CBITJIa Pi3HOI JOBKHUHH XBHII.

B wmamiii po0OTI TpenCTaBICHO CHHTE3 HOBUX XipaJbHUX Ta
(hOTOXPOMHHX METAKPUIIOBHX MOHOMEDIB Ta MONIMEPiB EBHOI OY0BH.

OH
HO H,N
OOy Sy
| I I

Sx ¢doroxpomHi OiyHi Tpynmu OyJa0 CHHTE30BAHO HHU3KY CIIOJNYK Ha
ocHoBi a3o06en3omy (I). Xipansuumu gparmentamu Oyinu CHHTE30BaHI HAMU
noxiaHi rinpokcuernwibensony (II) Ta aminoerun6ensomny (IIT).

Binomi npuHIUITY (hOTO peryIoBaHHs KPOKY CITipajIi Ta JOBKHHH CEJeK-
TUBHOTO BIZIOWTTS CBITJIa 3aCHOBaHi Ha 3MiHI T€OMETPii XipaIbHOrO (hparMeHTa
[1]. Cunre3oBani OaratodyHKIOHATBHI MaTepiany 37aTHI (OTOIZOMEpH3yBa-

¢oTo iHmyKOBaHa 3MiHA 3aKPYUYBaIBHOI CHIIM TAKUX (DparMeHTiB.
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JOCJIIKEHHSA TEPMO-MEXAHIYHUX
BJIACTUBCTEM 3IIATOTO MOJIAKPHJIAMIITY
C®OPMOBAHOTO I AIEIO MOCTIMHOTI' O
EJEKTPUYHOI' O ITOJIA

Jlioomuna Open, Banepiii /lemuenxo, Jlapuca Koopina, Cepziii Paooe
Incmumym ximii gucoxomonexynsipuux cnonyk HAH Ykpainu
Xapriscoke woce 48, 02160, Kuis, Yrpaina; ord-ludmila@mail.ru

Brme  mocrtifinoro  enextpuunoro mons ([TEIT) wHa BmactuBocTi
TOJTiENIEKTPOJTITHUX TeNiB (HaOyXaHHS i CTUCHEHHS, JIeOpMallifo Ta KOIHBAHH)
aKTUBHO BMBYAETHCSI OCTaHHIM 4acoM. Bimomo, mo momiMepHi refi B po34mHi
Ha0yXaroTh 200 CTUCKAIOTHCS TP 3MiHI Temriepatypu, pH, ckiamy po3uuHy abo
iOHHOTO CKJIaJy, IHTCHCHUBHOCTI CBITJa, a
Takox i BrumsoM I1ETL.

Byno BuBueno gito ITEIT na Tepmo-
MEXaHiYHy MOBEAIHKY IIOJiMEpiB Ha OCHOBI
akpriaminy (AA) i MeTuneH-0ic-aKpriaminy
(MBAA). Tlome nisyo Ha TemboBi IUTIBKH

npoTsAroM 3 TOA., HOro Halpy>KeHICThb CKIa-
AR mana E=1"10° B/m, mpu 1poMy [OBEPXHIO
IUTiIBKM OPIEHTYBAIIM MEPIICHIUKYISPHO (T10-
MepevyHe MoJie) Ta MapaielbHO (MO3MOBXKHE

Puc. 1. TepmomexaHiuHi KpHBi
3paskiB [TAA, orpumanmx

3a BizcyrHocri (1) Ta mig giero Mojie) HANpsSMKY CHJIOBMX JIHIH o,
nonepedroro (2) Temrieparypa cranoBiia 352 °C.
Ta no3nosxHboro (3) MEL TepMoMexaHiuHi JOCIIPKEHHs MO~

MEPHHX CHCTEM BHKOHYBAJIU METOJIOM IIeHe-
Tpalii B peXHMi OJHOBICHOTO mocTiHOro HaBantaxkeHHs (¢ = 0,5 MIla) Ha
ycraHoBui YUIT-70M. AHaii3 TepMOMEXaHIYHMX KPHBHUX 3pa3KiB IOJIaKpui-
aminy (ITAA), otpumanux sk 3a BigcyrHocTi Ta min mieto ITEIT (puc. 1, kpusi 1
Ta 2, 3), mokasas, 1o 3pasky, chopmoani min miero TTETI, xapakTepusyroThest
3HAYHO BUIIIUMH 3HAYEHHSIMHU BETMUUHU Ty., HiK y BUXigHOro ITAA.

Brutus ITEIT mo3HauwBes ¥ HA BETMYUHI BiTHOCHOI AedopMartii TOCITi/I-
XKyBaHUX moyiMepHux cucteM: [1AA, cdopmoBaHMil TiJ i€l ITONEPEYHOr0
ITEIT xapakTepr3yroThCsi 3HAYHO HIDKYOIO BITHOCHOIO JiehopMaltiero — Ha ~18 %,
a Mo31OBXKHBOr0 —Ha ~7 %, Hix [TAA, oTpuManuii 3a BiICyTHOCTI OIS

Takum unnoM, min xieto TTEIT popmyeTbest GibIn BIOPSIKOBaHA CTPYK-
Typa [TAA, sika MeHIII 31aTHA J0 BiTHOCHOI tedopmartii.
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IMPUILIEIVIEHI KOITIOJIIMEPH XITO3AHY
I TOJITAKPUJIOBOI KUCJIOTH TA pH 3AJIEXKHI
T'IIPOT'EJIT HA IX OCHOBI

Mapia Caeka, Onvea bByoiweecoka, Cmanicnae Boponos
Hayionanvnuii ynieepcumem «/Ivgiscorxa Ilonimexunixa»
eyn. C. banoepu 12, 719013 Jlvsis, Yrpaina; budish@polynet.lviv.ua

IIpu cTBOpeHHI HOBUX MONIMEPHUX MartepialliB HalOaKaHIMMM IIIs-
XOM € BHKOPHCTAaHHS MaTepiajliB MPUPOTHOTO MOXOKEHHS, A0 SKUX BiJHO-
CAThCS TONiCaXapuau, 30KkpeMa, xito3an (Xit). Taki MaTepiaau BUKOPHCTO-
BYIOTh y MENUIIMHI, (apMarlii, KOCMETOJNOrii Ta IHIIUX Tamy3sX. 3aBIsSKA
MIPUCYTHOCTI y MipaHO3HOMY LUK aMiHOTPYNH XIT PO3UUHSETHCS Y BOJHUX
pO34YMHaX KUCJIOT, a HOro MakpoOMOJIEKyJla MpEICTaBIsie€ COOOI0 TOJIKaTIOH,
KOH(opMallis SIKOTO 1 PO3UMHHICTD 3aJIeXKHUTh Bl pH BOJHOTO cepenoBuIIa.

PaaykanbHOIO NPHUIIETIIEHOI0 KOMOIIMEpHU3alli€l0 aKpHIIOBOT KHCIIOTH
(AK), rigpokciermnapunary (IEA) i XiT y BOAHOMY CepelOBHIIN 3a iHiMio-
BaHHS OpraHiyHUMH repokcuaaMu ta 60 “C ofepkaHO NpHUILEIIIeH] KOIOi-
Mepu Xit-AK-T'EA. Tlicns ounineHHs BiJl 3aJMIIKOBHX MOHOMEpIB KOIIOJIi-
Mmepu XiT-AK-I'EA y BomHOMY cepenoBuIlli (hOpMyBaiH Tiporens.

Cryninp HaOpsikaHHST KceporeniB y Boai cranouth 500012000 % B
3ajiexHocTi Bia BMicTy XiT 1 dhparmenti noii(AK-I'EA). Tlokazano, 1o 3a-
JISKHICTh CTYIICHS HAOPSKaHHS KCEPOTESN0 BiJl MO0 CKJIATy Ma€ CKJIAaTHHN
xapakTtep (37eOiNBIIOr0 — EeKCTPEeMalbHHIA), HI0 3YMOBJICHO OJHOYACHOIO
TIPUCYTHICTIO aMiHOTPYI ()parMeHTiB XiTo3aHy Ta KapOokcuipHUX Tpyn AK i
3anexxuts Bix pH cepenosuia.

Opnepxani kceporeni XiT-AK-I'EA Oynu HarmoBHEHI BOJOPO3YHHHUMHU
pEYOBHMHAMH, 30KpeMa, OApBHHUKOM MajaxiTOBUM 3€JIeHUM Ta aMiHOKHCIIO-
TaMH abcopOyBaHHSIM 3 BOJHOrO cepefoBHIIa. [lokazaHo, 110 BUBIJIbHEHHS
LIMX PEYOBHH 3 HAIIOBHEHHMX KCEPOTelNliB Ma€ eKCTpeMajbHY 3aJIeKHICTh Bil
pH BomHOrO cepenoBHIa; MaKCHMalbHE BUBIJIBHEHHS CIIOCTEPITa€ThCs MPH
pH 1,5 ta mpu pH 11,0, a minimansae — npu pH 6,0.

[pencraBneni rigporeni MOXyTb OyTH BHKOpHUCTaHI sk pH-3anexHi
abcopOenTtH ist abcopOyBaHHS 1 BUBUIBHEHS BOJOPO3YMHHHUX PEUOBUH NP
CTBOPEHHI TEpaneBTUYHUX CHCTEM JOCTaBKM JIKAPCBKUX IIpernapatiB Ta
010JI0T1YHO-aKTUBHUX PEYOBHH Yy (apmarlii Ta KOCMETOJIOT1.
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CHUHTE3 TA EJIEKTPOOIITUYHI BJIACTUBOCTI
IMOJIMEPIB TA TIOJIMETAJIOKOMIIJIEKCIB
HA OCHOBI HOXITTHUX A3OBEH30.J1Y

1. Casuenko, M. /lasuoenxo, JI. Onvxosux
Kuiscoruti nayionanvnuti ynieepcumem imeni Tapaca Illeguenka,
Kageopa Ximii UCOKOMONEKYIAPHUX CROTYK,
8yn. Bonooumupcuoka, 60, 01601, Kuis, Vrpaina; iras@mail.univ.kiev.ua

Cepell HAyKOBUX HAIpSIMKIB, 110 PO3BUBAIOTHCS B raiy3i (POTOXPOMHHUX
MaTepialliB 3HA4YHE MiCIe TOCITAI0Th JOCTI/PKEHHS, SKi CIPSAMOBaHI HA CTBO-
PEHHS Ta BUBYEHHS (DOTOAKTHBHUX MOJIIMEPIiB, 30KpeMa azonouimepis. Ocobiu-
BICTIO a30IONIMEPIB € Te, IO Mij JI€F0 JIHIWHO MOISPU30BAHOTO CBITIA, SKE
TIOTJIMHAETHCS a300€H30JIbHUMU TPYIaMH, B HHUX 3’ SIBJIIETHCS] HABEACHA TTOJISPH-
3allist, 3MiHa SIKOi MOYKJIMBA B 30BHIIIHBOMY eleKTpraHOMY moii. Lli BmactuBocTi
a30MoTiMepiB  JTO3BOJISIOTH CTBOPIOBATH HOBI Marepiajii: CepefoBHINA IS
3aIUCy TOJSAPU3AIHHUX TOIOTpaM 1 OpIEHTAINi PiIKMX KPHUCTANTIB, EJIEKTPOOII-
THYHI MOJIYJISITOPY, MaTepiaiy 3 HENiHIHHO ONTHYHMMH BJIACTHBOCTSIMH, SIKi
MalOTh IIMPOKY 00J1aCTh MPaKTHYHOro BUKOpucTaHHsl [1-3].

Hamu cuHTE30BaHI HOBI MOHOMEPH, METAIOKOMIUIEKCH 3 KOOAJIbTOM
1 moMiMepu Ha OCHOBI MOXiJHMX a300eH307y. 3arajbHa (opmyna HOBHX
TIOTIMEpiB HACTYITHA
CHs;

o€
OO

ne R=S0sH, COOH
Puc. 1. bynoBa onepkaHux croiyk noBenaeHa gaanmu [IMP- Y®- ta [U-
CIEKTPOCKOIT1.

JlocmipKeHo CTIeKTpH NMOTJIMHAHHS 1 IPOITyCKaHHS JITHIHHO MOJspu-
30BaHOIO CBITJIA JIO 1 MiJ| Yac BKIJIIOYEHHS 30BHIIIHBOTO EIEKTPUYHOIO IOJIS
TUTIBOK MOJIMEPHUX Matepialis.
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T'IIPOT'EJIEBI TPAHYJIbHI TEPAITEBTUYHI
CHUCTEMH 3 PEI'YJIbOBAHUM BMICTOM
JIKAPCHKOI CYBCTAHIII

Hamania Cemenwk, Onena Kozym, Anacmacin /lyoa,

Bonooumup Crxopoxooa
Hayionanvnuii ynigepcumem «/Ivgiscoka nonimexmixka»
eyn. C. banoepu 12, 79013, Jlvsis, Yrpaina; natsemenyuk@yahoo.com

JlocmipKkeHo 3aKOHOMIPHOCTI Ta BCTaHOBJIEHO ONTHUMAajbHI yYMOBH
ofiep )KaHHs TiIpOresieBUX IPaHyIbHUX CHCTEM KOHTPOJIHOBAHOTO BUBIJIbHEH-
HSl CYCIIEH3IHHOIO KOIMOoJIiMepH3alieo 2-TiJpOKCieTHIMETaKpuiIaTy 3 IOJi-
BiHimipomionoM. ['igporenesi cucremMu oiep>KyBau JIBoMa criocodamu. 3a
nepumM  (IBOCTaAiiHUM) CMOCOOOM CYCHEH3IHHOI —KOMOMiMEpHU3alli€ro
OJIep )KyBaJIU TPaHyNbHI Tiporei, siKi MOTIM HACHYYBAaJIH JIIKAPCHKOIO peyuo-
BHHOIO 3 11 BOTHHUX 200 CIIUPTOBUX PO3UHHIB. 32 IPYTUM CITIOCOOOM IMOTiMEp-
Hi YaCTHUHKHU OJIEPXKYBAJIM B OJIHY CTaJiI0 CYCIEH31HHOI0 KOMOJIIMEpHU3alli€lo
2-TipOKCIETHIIMETaKpHUIIATY 3 MOMIBIHUIITIPOJIIIOHOM Y IPHUCYTHOCTI JIKIiB.

JIBocTaziifHuii MeTo OAepX aHHS T'paHYJIbHHUX IPOJOHIATOPIB JIIKIB
Mae TOW CYTTEBHUU HEIOMIK, IO COPOIliiiHA 3/IaTHICTh TiIPOTrelliB OOMEXeHa 1
3a3suyail He nepesunlye 0,01 r ikapcekoro 3aco0y Ha 1 r momimepy. Tomy
aBTOpaMH 3alpOIIOHOBAHO OJHOCTAJIMHUK CrIoci0, KMl ependavyae cuHTE3
TpaHyJIbHAX KOIOJIMEpPIB y NMPHUCYTHOCTI JIiKiB. SIK Jikapchki 3acobu Oynu
BHUKOPHUCTAHI TIOTPHUA30JIiH, OMENpa3oil, 130Hia3WJ, aMJIOAUIIHY OEH30ar.
BukoHaHi MOCTIDKCHHS BIUIMBY JIKIB Ha CYCIICH31MHY KOITOJIMEpPU3aIlito
KOMITO3MIIH, @ TAKOXK Ha TPaHYJOMETPUYHUX CKJIAJ MOTIMEPHUX YaCTHHOK.
JlonaBaHHs B IIOJiMEP-MOHOMEPHY KOMIIO3HUINIO JIiKIB IPU3BOJIUTH M0
3MEHIIICHHS Po3MipiB moiiMepHux vactuHok 3 0,5...1 mm g0 0,2...0,4 mm.
Haiimenmni 3a po3mipamMu YacCTMHKH Of€p>KaHi y HPUCYTHOCTI 130Hia3uIy
(0,2 mm), a HafiomHOpiAHILI [] 32 BMICTY Y KOMITO3HIIii OMENpa3oiy.

3anpornoHoBaHUi METOJ A€ 3MOTy Ha MOPSJAOK 30UIBIINTH BMICT
JIKapChKOi cyOCTaHIii B MOJIMEpHIH MaTpHIi i BiIKPUBAE IIMPOKI MOXKIIU-
BOCTI HaIlpaBJEHOI 3MiHM IIBUAKOCTI Ta TPHBAJOCTI BUBIJIBHEHHS JIKIB y
CepeTOBUIII ii.
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PO3POBKA TA JOCJIKEHHS ®OTONOJIMEPHUX
AJITESUBHUX HAHOMATEPIAJIIB
JJISI TEXHOJIOT'TH ITOJIIT PA®II
I IPUJIAJIOBY 1YBAHHSI

Banenmuna Cucwk, Bacuns I'panuax, Bonooumup I'puwenko,
Ilempo /lasuckuba
Incmumym ximii gucoxomonexynsipuux cnoayk HAHY,
Xapxiscoke wioced8, Kuis; Sisyuk-valentina@yandex.ru
Inemumym ¢hizuunoi ximii HAHY, Hayxu 31, Kuis; granchakvm@ukr.net

[poBenena po3poOka HAHOKOMITO3UIIMHHUX are3UBHUX MatepiaiiB Y-
3aTBEPIUKEHHS [UTsl ONlepKaHHsI 3aXHCHUX MOKPHTTIB, 1H(pOpMaIiiHUX 300pa-
JKEHb JUISl TEXHOJIOTIH nomirpadii Ta npunago0yyBaHHs. 3aCTOCYBaHHS TaKnX
MarepiaiiB JIO3BOJISE 3a JIOMOMOIOI0 aKTHHIYHOrO BUITPOMIHIOBAHHS BHUKOHY-
BaTH KOHCTPYIOBaHHS CTPYKTYPH MOJIIMEPY, BKIIFOYAI0UH B TIOJTIMEPHY MATPHIIIO
TIEBHY KUIBKICTh CTPYKTYPOBaHHMX KpeMHIHOpraHiuHMX (h)parMeHTiB, 3 IOJaib-
MM (GOpMYBaHHSIM HAHOPO3MIPHHUX CUCTEM i3 33JaHUMH BIIACTUBOCTSIMH.

VY IOCKOHAJIEHHSI TEXHOJIOTIYHOTO TIPOLECY OJEp KaHHsS TOMIMEPHUX
MarepiasiiB i3 BHCOKMMH aJre3iiHIMH BJIACTUBOCTAMH 1O PI3HUX MaTepiajiB
(momimepHi TUTIBKY, KpeimoBaHuil Mamip, KAPTOH, KepaMika, METAIlH) TOB'sI3aHe
i3 cuHTe30M (poToroniMepr3aniifHuX CHCTEM Ha OCHOBI ypeTaHaKpHJIATIB 1
€ITOKCIaKpHIIATIB, BUCOKOS(EKTUBHHX (POTOIHIIIIATOPIB, KPEMHIHOPTaHIYHNX OJTi-
TOMEpHUX MOAM]IKaTOpiB. 3acTOCyBaHHS MOIU(DIKATOPIB JO3BOJISE 3MIHIOBATH
CTPYKTYPY KOMIIO3MI[IHHOIO Matepiajly Ta peryJroBaTH BIACTHBOCTI MOJiMep-
HOT'0 TTOKPHUTTS Bi/ITOBITHO 10 HOT0 MPHU3HAYESHHS.

JHocmimpkeno ¢oroximivHi, (i3MKO-MEXaHiYHi, aJIre3iifHi BIACTHBOCTI
MonudikoBaHUX (OTOANIe3NBHUX MaTtepialliB, iX eKCIUTyaTalliliHi XapaKTepHc-
TUKHM TIPY 3aCTOCYBaHHI B Tojirpadii B mpoliecax O3M00TCHHS JIPYKOBAHOL
TIPOJTYKIIii, TAKYBaHHS, a TAKOK B MIKPOCTICKTPOHIIIl JUTS CKJICFOBAHHS ONTHIHUX
BY3J1iB IPHJIa1iB BUCOKOI TOYHOCTI.

Po3pobiieni Marepiany 3aMiHSIOTH JIOPOTI IMIIOPTHI aHAIOTH, € KOHKY-
PEHTOCTIPOMO’KHUMH, IIIMPOKOTO CIIEKTPY 3aCTOCYBAaHHS, YCYBAarOTh i1CHYOYI
HEZONIKY, € OUIbII JIEMIeBUMH, €Hepro30epiralounMy, 3a0e3MedyloTh BHCOKY
SIKICTB Ta JIOBFOBIYHICTB MPOTYKIIil.
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OJIEP’KAHHS (KO)OJITOMEPIB HA BA3I
BYT'JIEBOJHEBOI ®PAKIIII Co JUCHEPCIMHUMHU
METOJIAMH

Poman Cyomenwvhnuii, Oxcana Opoouyk, Ynana @yu, Mukona Llana,
Bacununa Jlyyie
Hayionanvnuii ynigepcumem «/Ivgiscoka nonimexmixka»
eyn. C. banoepu 12, 79013, Jlvsis; roman.o.subtelnyi @l pnu.ua

JI71st IpOMUCTIOBUX METOJIIB 1HIIIHOBAHOI OJTirOMEpU3aIlii BYTJICBOTHE-
BUX (pakiiii XapakKTepHUMH €. BUCOKa Temmeparypa peakiii (453...473 K),
3HayHa TpuBaiicth peakii (6...8 rom.), cKIamHICTh BHIUICHHS MiTbOBUX
MPOYKTIB, TOCTaTHHO BHCOKe iX 3abapsienns (40...100 mr 15/100 mi), mo
ICTOTHO BIUTMBAE HE JIMIIIE HA BIACTHUBOCTI, a i Ha cO0IBapTICTh KOONIrOMepy.
YacTKOBO YCYHYTH X MPOITOHYETHCS HIISIXOM HPOBEAECHHS KOOJIiroMepusaii
¢paxkiii Cg y mucnepciiinomy cepenoBuini (Boia), a came eMyibCiliHOI Ta
CyCNeH31iHOI 13 BUKOPHCTaHHSIM PO3YMHHOTO y MOHOMeEpI iHilliaTopa.

EmynbciliHy KooJiroMepusaliito MpoBOJMIN 13 BUKOPHCTaHHSIM BOJO-
PO3YMHHKX iHiIiaTopiB (mepcyabdar Kamito, MEePOKCH BOIHIO) i3 BUKOPHC-
TaHHSM aHIOHOAKTHBHUX Ta HEIOHOTEHHHX eMyJsbraropis 1-ro poxy.

CycnensiiiHa Kooiromepusaniss BiOyBa€ThCsl y KparulMHaX MOHO-
Mepy y SKHX PO3UMHEHHWH iHiliaTop (mepokcun OeH301my, TiApomepOKCHT
130MpoMinOeH301y), K CTabii3aTop CyCneH3ii BUKOPHCTOBYBAIU MOMiBiHi-
JIOBUH CHPT.

Kooniromepuzanito npoomunu npotrsirom 1...3 ron y mdiamasoni
temrepatyp 323...353 K, npu 1boMy OCHOBHHM OCHOBHHUMH CMOJIOYTBOPIO-
BaJILHUM KOMIIOHEHTAMH € CTHUpeH Ta Horo noxifdi. [1ig yac omiromepusarii
onepkyeMo (KO)oiroMep B pO3YHMHI BYIJIEBOHIB, IO He OEpyTh ydacti B
peaxiii (Kcumonu, AuiuKiIoneHraaien). Onepikani IPOIYKTH OACPKYIOTHCS 3
BuxoaoM 18...23%mac., nokasuukom konbopy 20-30 mr 1,/100 mi1, Moneky-
nsipHOr0 Macoro 550-800.
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ENNOKCUDEHOJIBHI HOKPUTTS 1JIA 3AXUCTY
METAJIEBUX BUPOBIB BIJI KOPO3Ii

HOniana Cysoposa, Onez Yepearkos, Mapuna Audpianosa
JIBH3 «Yxpaincokuil depacasruil XiMiko-mexHon0eiunull yHisepcumenm
eyn. l'acapina 8, 49005, Juinponemposcok, Yrpaina; andriianova@ukr.net

EnoxcudenonsHi KOMITO3MIIT ITMPOKO BUKOPUCTOBYIOTHCS ISl OJlep-
JKaHHS TOKPHUTTIB CIIeliajJbHOro npusHadeHHs. OnHI€0 3 HaHBaXKIMBIIINX
rajmy3eil X BHUKOPHUCTaHHS € CTBOPEHHS 3aXHCHUX IOKPHUTTIB METAIEBUX
TIOBEPXOHB BiJ| pyHHIBHOI JIi1 KOPO31HHO-aKTHBHUX CEPEOBHIII, MEXaHIYHOIO
BILIMBY Tom1o. KpiM Toro, BOHM XapaKTepHU3yIOThCS BUCOKMMH ITOKa3HUKAMU
MEXAaHIYHOI MII[HOCTI, ajare3ii, BOJ0- 1 XIMCTIMKOCTI.

Panime Hamu Oya0 po3poOIEHO METON CHHTE3Y IUTIBKOYTBOPIOBAYiB
Ha OCHOBi OyTaHOJII30BaHMX MPOJYKTIB KOHJeHcamii nudeHutoamnponany ta
dopmanbaeriny (BAPO), MoaubikoBaHUX TPUTIILIEPUIAMH TBAPUHHOTO a060
POCIIMHHOTO MOXOKeHHs [1].

Meroro jgaHoi poOoTH Oyllo JMOCHiDKEHHS (Di3UKO-MEXaHIYHUX
XapaKTEePUCTHUK TUTIBOK OKPUTTS HA OCHOBI €ITOKCH(EHOIbHUX KOMIIO3UIIIH,
orpuManux nuisxom cymimenas bI®O0 Tta enokcuanoi cmonu EJT-20.

Bcranosieno, mo orpuMaHi KOMIO3UIIii IpH KiIMHATHIM TeMneparypi
3/aTHI YTBOPIOBATH IUTIBKM TOKPUTTS 3 BHCOKHUM KOMILIEKCOM (Di3HKO-
MeXaHIYHHX BJacTUBOCTEH (TBepAicTh A0 0,6 yM.Ox., eNacTHYHICTh MOKPUTTS
— 1 MM, BHCOKa aJre3is 10 METANIB Y TOMY YHCII 1 JI0 aMOMiHIEBUX CIUIABIB).

3rilHO aHWX TEPMOrpaBIMETPHUYHOrO aHaii3y po3poOJeHi IUTiBKO-
YTBOPIOBaYi Mpare3fatHi npu temmnepartypax mo 175 °C. 3a pesymbraTamu
TIPUCKOPEHHX JIOCIIDKEHb BCTAHOBJIEHO, 1110 OTPUMAaHI MMOKPUTTS XapaKTepH-
3YIOTECSI BiIMIHHUME atMocdepo- i ximcrilikicTio. Lle no3Bose ix pexomeH-
JlyBaTH SK JaxkogapOOBHH Martepian Juisd 3aXHCTy BHPOOIB 3 MeTaliB Ta
AIFOMIHIEBHX CIUIABIB Bifl KOPO3ii.

Jliteparypa
[1] CysopoBa, 0. A. TIoKpuUTTS Ha OCHOBI HPOAYKTIB KOHJICHCAIii AU(EHIIoN-
nporany Ta (GopMmanbaeriay s 3axucty MertaniB Bia koposii / 0. A. CyBoposa,
O. B. Yeppako // ®izuko-ximiuHa MexaHika marepianiB. IIpoGnemu Koposii Ta
MpOTHKOpo3iifHOro 3axmcry wmarepiamiB. — 2014. — T. 1, Cmen. Bum. NelO. —
C. 361-367.
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OCOBJIMBOCTI TEPMOCTIMKOCTI OPTAHO —
HEOPT'AHIYHUX KOMITO3UTIB HA OCHOBI
CUCTEMMU MI'®-9 -TEOC

T'anuna Xosaneus', Onena Maxioo*, Bikmopin I(ouy&eﬁz,
IOpiii Meoseoescorux’

Y Biooinenns gizuxo-ximii zoprouux konanun IOOXB in. JI. M. Jlumeunenxa HAH
Ykpainu, eyn. Haykosa 3a , 79060, Jlvsie, Vrpaina; khovanets_galyna@ukr.net
2 Hayionanvnuii ynisepcumem «/Ivgigcovka nonimexnika»
eyn. C. banoepu 12, Jlvsie, 79013, Vkpaina

Ii6puani oprano-neopraniuni kommosutu ('OHK) e mepcrnexrus-
HUMHU 3aBJSIKM CBOIM YHIKaJbHUM XapaKTEepUCTHKaM, MIO 3a0e3IedyloThCs
TIOETHAHHSM OpPTaHIvyHOI Ta HEOPraHIYHOI CKIIaJOBUX CHCTEMH. 3MiHA YMOB
MIPOBECHHS CHHTE3Y Ta CIiBBITHOIIEHHS OpraHiYHOl 1 HeopraHiyHoi (a3 nae
MOXIIUBICTh PETYNIOBAaHHS BJIACTUBOCTSIMU KOMITO3UTIB. TEPMOMEXaHIYHH-
MH, TEIUIO(I3MYHUMH, ENIEKTPHYHUMH TOIIO.

BrumB BMicTy HEOpraHiyHOro KOMIIOHEHTa Ha TEPMOMEXaHiuHi Ta
tepmiuni Bractusocti 'OHK, oneprkanux in Situ 301b-Trelib METOAOM, IIPOBO-
JAITM JUTE KOMITO3MTiB Ha ocHOBI cucteMu MI'®-9-TEOC B mmpokomy
Jliarnas3oHi 3MiHM CKJIaJy OpraHiqyHOl Ta HEOPraHigyHOI CKIIaJJOBUX.

JlocmipKeHHsT TIPOBOJWIIN METOAOM TEPMOrPaBIMETPHYHOIO aHAJII3Y,
SIKWI TIOJISITA€ Y BHMIpi BTPAT BarW 3pa3koM y Mipy Horo Oe3mepepBHOIO
HarpiBaHHs, Ta METOJOM TEPMOMEXaHIYHOro aHali3y, MO0 BigoOpaxkae Io-
BE/IIHKY KOMITO3UTIB B YMOBaX BIUIUBY TEMIIEpaTypH Ta MEXaHIYHOrO HaBaH-
TaxkeHHs1. Onep>kaHi JaHi OKa3aiy, 1110 BBEAECHHsS HEOPraHivHOTrO HANOBHIO-
Baya TEOC y matpuito nonimepy MI'®-9 cnipusie 3pocTaHHIO TepMOCTa01ITb-
HOCTI MaTepiaiy. 3anexHicTb TepmocTiiikocti Big BMicty TEOC € cknanHoto,
[0 OB’ SI3aHO i3 ()aKTOPOM CTPYKTYpPH YTBOPEHOTO KOMITO3UTY. 3a YMOBHU
YTBOpPEHHS CIa0KMX BOJHEBUX 3B SI3KiB MK OPTraHIYHMM Ta HEOpPTraHIYHHM
komrtoneHTamu cucreMu MI'®@-9-TEOC Moxe BUHUKHYTH CTPYKTYpa, B SKil
OpraHiuHi MOJEKY/JIH BKJIIOYEHI Yy HEOpraHiyHi CITKU Tellio, M0 (GOpMYEThCS,
a0o, HEeopraHiyHi MOJEKYJIM YM IX arjioMepaTtu 3axOIUIeHI B OpraHiuHi
MakpocTpyktypu. Cepen nociipkeHux 3paskis 'OHK kpammMu nokaszHuka-
mu Bosogie xkommnosur MI'®-9: TEOC = 90:10 %o00., mis sKOro
XapakTepHE BHCOKE 3HAUEHHS MOAYJS BHCOKOEIACTUYHOCTI Ta Ii/IBUILEHA
TEPMOCTIHKICTh B MOPIBHSHHI 3 1HITMMHU KOMITO3UTAMH.
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CHUHTE3 TA JOCJIIKEHHA
IOJIKAPBOKCHUJIATHUX JEEMYJIBI'ATOPIB

Deodip Qlonkol, 3inoeiit IJleuubKuﬁZ, Anopiu I Jla()iﬁl,
Hocun Amuuwun®, Mapma Jlapyx*
! Hayionanvnuii ynisepcumem «/Ivgigcovka nonimexuixka»
eyn. Cm. Banoepu 12, 79013, JIwsis; fedir.i.tsupko@lpnu.ua
2 HBK «TAJIMYHUHA», eyn. Cmpuiiceka, 443, 82106; Jlpozobuy; renatm@ukr .net

INonixapOokcuiaTHI MOJNIMEPU HA OCHOBI aKPHJIOBUX MOHOMEPIB, IO
MICTATh B MaKpOMOJIEKYJI OOKOBI MOTIOKCINIPOMiNIEHOB] (pparMeHTH MOXYTh
3aCTOCOBYBATHCH SIK JI€EMYJIbTIaTOpU CHPOIl HA(TH Ta IHIINX OpPraHo BOASHUX
EMYJbCIH.

Hamn po3pobneni Meroau CHHTE3Y HOBHX — BOJOPO3YMHHHX
MOMIKapOOKCUIIATIB, IUIIXOM KOMOJIMEepHu3alii y BOAHOMY CEpeJOBHIII
AaKpWJIOBOI KHCIIOTH 3 MOHOAKPHJIATOM IONIMPOIMIJICHITIKOII0 Ta HOro
(hTaeBoro i MeNETHOBOI'O €CTEPiB, TAKOI OyIOBU:

—[—CH,—CH—],—[—CH,—CH—],—
C==0 C(O)OH
O-(CH,-CH(CHa)-0-)¢-R

ne R: —H, a6o —C(0O)—C¢H,—C(O)OH a6o —C(O)—CH=CH—
C(O)OH,
a: 10-20 % mon.

Puc. 1. [TomikapOoKcHIIaTHI IeeMynbraTopu

Po3po0ieHi MeTOIM CHHTE3Y HE BUMAraroTh CKIIAIHOTO O0JIaJHAHHS 1
JIO3BOJISIFOTH  OTPUMYBATH IOJIIKApOOKCHIIATH 3aJaHOi MOJIEKYJISPHOI Macu
(3-10 Tmc) 3 mOCTYNHOI NPOMHCIOBOI CHPOBUHHM 0€3 BUKOPUCTAHHS
OpraHiYHUX PO3YMHHHKIB.

ITpoBeneni BUMpoOyBaHHS CHHTE30BAHUX ITOJIIKApOOKCHIIATIB, SIK Je-
EMYJIBraTopiB CTIMKUX Ha(TO-BOJHUX EMYJIbCiH, TTOKA3ad, IO 33 KOHIICHT-
pauiii 50-100 r Ha TOHY cyMmilli BOHM 3HayHO €(EKTUBHIIII 3a IIMPOKO
BKHBaHi neemynbraropu Juconssan 28301 /1-701.
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JOCIIZKEHHSA TENNVIOPI3NYHUX
BJIACTUBOCTEH OPT AHOILJIACTHUKIB
HA OCHOBI TEPMOIIVIACTIB

0. Huzginuesa, B. Kunpuu
JIHinponempoecokuii 0epiicasHuil acpapHo-eKOHOMIUHUIL YHIGepCUment,

eyn. Bopowunosa 25, 49600, Juinponemposcok; diso@i.ua

BimoMo, mo OiTBIIiCTE JeTaiel By3JiB MallliH Ta MEXaHi3MIB 13 TOJTi-
Mmepraux kommosuti (1K) mpaioroTe B yMOBax HecTaliOHAPHHUX TETUIOBHX
nomiB. [Ipu poOoOTi B yMOBaX BUCOKMX HaBaHTa)KEHb 1 IIBUAKOCTEH KOB3aHHS
Y BY3JIax TepTs BiOYBA€ThCsl CYTTEBE TEILIOBUALIEHHS, IO MPU3BOIUTH 10
Pi3KOro 3pocTaHHs KoedillieHTa TepTs i 3HONIYBaHHS IUIACTUKIB. BHACIiIOK
MaJIoi TerIonpoBiAHOCTI moBepxHs BUp0oOiB i3 [IK mBuako HarpiBaeThes, Mo
NIPU3BOJNUTL IO BHBEAEHHS 3 Jany Jneraied. Tomy IpakTHYHA ILIHHICTH
Bupo06iB i3 ITK icTOTHO 3aNeXuTh BiJ X TEMI0(I3UYHUX XapaKTEPUCTHK [mH-
tomoi Temwtoemuocrti (C,) i koedinienra remronposigHocTi (| )], a BuBUeHHA
3aKOHOMEPHOCTEH 3MIiHM 1 pErymioBaHHS TEIUIO(PI3UUYHUX BIACTUBOCTEH €
BEJIbMH aKTyaJIbHUM NPaKTHYHUM 3aBJIaHHSM.

3 MeTol0 BUBYEHHS TEIUTO(I3MIHMX BJIACTUBOCTEH OYIW AOCIIIKEHHI
temmneparypti 3anexHocti C, i | OIl Ha OCHOBI TEPMOILIACTUYHUX B’ SKY-
yux: nomiaminy-6 (ITA-6), cymbdapuny (C®), momikapbonary (ITKP) Ta
nomiapunaty (ITAP), apMoOBaHHX MONIreTePOAPHICHOBUM OpTraHiYHUM
BOJIOKHOM Y KiibKocTi 25 mMac. %. BcranoBieHo, 1m0 BKaszaHi TemtogizniHi
TIOKA3HUKH CYTTEBO 3aJIEKaTh BiJ MPUpoaAN TepMmoruiacty. Haibinpmn BUCOKI
3Ha4yeHHs C, B inTepBani Temnepatyp 323-448 K matots OII Ha ocHOBi ITA-6
(1,5-3,9), mesnauHo BinpizHAIOTECA 3HaueHHA C, I CKIanHUX moniedipis
IIKP i TTAP (1,33-2,17 ta 1,26-1,94 BignosinHo), a C, OIl Ha ocHoBi CD
3HaxomuThes B Mexkax 1,18-1,72 x/[x/mons X K. MinimaneHi 3HaveHHs |
matoth OIT Ha ocHogi ITA-6 (0,26-0,30), makcumanbui — OIl Ha ocHoBi CD
(0,61-0,63), a mans OIl ma ocuoBi momiedipuux B’ spkyuux I[TIKP i TTAP
3HaxomaThed B Mexax 0,46-0,33 i 0,29-0,31 Br/mXK BimmosigHo. Takum
YMHOM, B 3aJIOKHOCTI BiJ mpupomu TepMmoruiactuyHoi Martpuni OIT B
TIOPSIKY ITOKPAIeHHs! TeIUIO(iI3MYHNX BIACTHBOCTEH MOJKHA PO3TAIIyBaTH Y
HACTYITHHH psA: Cylbapui > nojikapOoHaT > moniapuiaT > nojiamia-6.
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JOCIIIZKEHHSA TPUBOJIOTTYHUX
BJIACTUBOCTEH OPT AHOILJIACTHUKIB
HA OCHOBI IIEHTAIIVIACTY

0. Yuzginyesa l, 0. Knimenko l, K. Bapnan 2
1}]Hinp0nemp060bkuﬁ 0epIICasHUILL A2PAPHO-eKOHOMIUHULL YHIgepCUment,
eyn. Bopowunosa 25, 49600, Juinponemposcok; diso@i.ua
Zﬂninponempoecwuﬁ HayioHanwbHil yHisepcumem imeni Onecs 'onuapa,
np. lacapina 72, 49010, /{ninponemposcok

3 METOI0 MOKpAIEHHs] TPHOOJIOTIYHUX BIIACTUBOCTEH MPOCTHH mostiedip
MEHTAIUIaCT apMyBald opraHiuaumu BojiokHamu (OB) Teprmon Ta noma y
kimbkocTi 15 mac. %. Busuennst BBy nutomoro Tucky (P) Ha xoedirieHt
TepTs 3pa3KiB MeHTamiacty i opranorwiactukis (OIT) Ha #oro ocHOBI, MoKa3as,
10 JUIst BUXiHOTO ToiMepy B iHTepBaii P = 1.26-1.36 MIla koedimieHT TepTs
3menmryBaBcs Bif 0.52 1o 0.47, Toxi six st Ol 1110 MiCTHTB TEpIIOH, KOEDII[iEHT
Tepts 3HaxomuBes y Mexax 0.38-0.24 i 3nmzuBcst Ha 27-54 % y nopiBHSHHI 3
noniMepauM B’ spkyunM. Koeoitient teptst OIl, 1o MICTHTH BOJIOKHO JIOINa,
3MIHIOBABCS B 3JISKHOCTI Bii yMOB NpoBezieHHs pociikens Bif 0.48 mo 0.41, a
3paszku OIl Oynu npanesnataumu npu P = 1.26-1.49 MITa. BuzHaueHHs iHTCH-
CHBHOCTI JiiHiltHOrO 3HOmIyBaHHs Oll, 1mokasaio, 1o Mpu 3pOCTaHHI MUTOMOIO
ticky Big 1.26 mo 1.36 MIla 3HOC meHTariacTy 30UIBIIMBCS OLTBII, HIX Y
2.5 pazis, a ipu P > 1.4 MI1a criocrepiraBcst KatacTpoghidHIA 3HOC 3pa3KiB MOJTi-
Mepy. OpraHomIacTiK Ha OCHOBI BOJIOKHA JIONA, MOYaB iIHTEHCHBHO 3HOIIYBa-
tuck nipu P > 1.5 MIla, a Haiibimbem 3HOcocTiKuMu Oymu 3pasku OI, mo
MicTUTh BOJOKHO TepiioH. [Ipu HaBanTaxeHHsx 1.26-1.81 MIla 3Hoc OIl nHa
OCHOBI TeplioHy OyB HecyTTeBUM 1 ymme npu P > 2.5 MIla cnocrepiranocs
3Ha4YHE 3POCTAaHHS IHTEH-CUBHOCTI JIIHIHHOrO 3HOIIyBaHHs 3paskiB. Lle MokHa
TOSICHATH TUM, IO B IIMX YMOBaxX B 30HI TEPTsS PO3BHBAETHCS TEMIIEpATYpa,
OM3bKa JI0 TEMITEPATYpH pO3M’ SIKIIIEHHS TUIACTUKIB. BinOyBanock cxorumoBas-
HSI 3pa3KiB 3 TMOBEPXHEIO CTAJIGHOIO KOHTPTLNA, IO TPU3BENO A0 3pOCTaHHS
koedirieHTa TepTs 1 iHTeHCH(IKaLii npouecy iX 3HomryBaHHS. Takum YMHOM,
Kpalmii KOMIDIEKC TPUOOJIOriYHIUX BIacTUBOCTEH Manu 3pasku OIl Ha OCHOBI
BOJIOKHA TEPJIOH. Byllo OTpUMAaHO B3HOCOCTIHKHIA Martepiai, SIKAH MOXe
nparroBaty pu P < 2 MIa, Mae HU3BKUI KOSQIIIEHT TEPTH, IO JTO3BOJISE PEKO-
MEH/IyBaTH HOT0 JUIsl 3aCTOCYBaHHS y By3J1ax TEPTs MallH i MEXaHi3MiB.
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OJAEPXXAHHA IVIACTU®IKATOPIB I3 BIIXO/IIB
CIIMPTOBOIO BUPOBHUIITBA

M. Yooim, IO. Ilanuenxo, B. Bacunwvee
Hayionanvnuii ynigepcumem «/Ivgiscoka nonimexmixka»

CriupToBa NPOMUCIIOBICTE YKpaiHU SIBISETHCS OJHIEI0 3 HAaWOIIbII
PO3BHHYTHX Taily3eil XxapuoBoi mpomucioBocTi. Ha choromHimmHii geHbp He
BHpillIeHa Tipo0iieMa YTHIi3allii TAKOr0 MPOIYKTY CIIUPTOBOTO BUPOOHUIITBA
sk cuymHa omist. [l{opoky B Ykpaini npu BUpOOHHITBI crupTy ii yTBOpIO-
€TbCs OJIM3BKO 2 THC.TOH.

Meroto wi€i poboTH Oyllo MOCHIIHKEHHS MOXKIMBOCTI MEpEepOOKH
BIJIXOJIiB CIIMPTOBOI'0 BUPOOHUIITBA JIIS OJlepKaHHA IUtacTudikaropis. Jis
IILOr0 BUBYABCS Ipolec ectepudikarii cuBymHOI omii (TajgeBuM aHTigpu-
nmoM. Ilpu BukopucranHi sk katamizaropy H,SO, cmocrepiranach Oinbina
IIBUJIKICTh peakiii, Hik npu BukopucranHi H3PO,. Ane Hemomikom ii
BHUKOPHCTaHHs 0YyJI0 3HaYHE OOBYIIIEHHS (hTaJIeBOrO aHT1APUIY.

Jlis miaTBepKeHHs IUIacTH(IKYIOUMX BIACTHBOCTEH OTPHUMAaHOI Cy-
Minn (TanaTiB BUKOPUCTOBYBABCSl eKCTpy3iitHMi tutacromip tumy «ANPT».
Busnaueno, mo npu jgomaBanHi g0 [IBX cymim ectepiB criocTepiraeThes
spoctanis y 14 (mpu 20%,,.) Ta y 10,5 (mpu 10 %,,) pa3iB mokasHHKa
Teky4octi. OTprMaHi TepMOMeXaHiYHI KPHBI CBiA4YaTh, IO MpH 301IbIIEHH]
BMicTy miactudikaropa B [IBX 306inmpmiyerbest Horo mactuunicts. Tak,
BH3HaueHa Temneparypa ckiryBanHs [IBX 6e3 mmactudikaropa ckiana 356K,
nipu BukopuctanHi 10 % nactudikaropa — 343 K, npu 20 % — 333 K.

TakuM YMHOM, y pe3yJbTaTi NPOBENEHHX JOCTIDKEHb IO0Ka3aHO
MOJKJIMBICTh BUKOPUCTAHHS CUBYIITHOI OJIii JUIS CHHTE3Y IIacTH(IKaTOpiB Ha
ocHOBI Qranati. [locmimkeHo ocobIMBOCTI Tpoliecy ecTepudikarii cuBy-
HOI oIii Ta BIUIMB KaTasli3aTopiB Ha HOro mpoTikaHHsA. MeTonoM ra3opiinH-
HOi xpomatorpadii Ta [Y-cmekTpockomii BH3HAYCHO HASBHICTH Yy CKJIaji
OJIep)KaHOrO TPOAYKTY (TajnaTiB CHHUPTIB, SIKI MICTUTh CHBYIIHA OJIisl.
JlocmimKeHHSIM TeMIlepaTypy CKJIYBaHHS 1 IOKa3HHMKa TEKY4YOCTi PO3IUIaBy
BCTAHOBJICHO IJIACTU(IKYIOUi BIACTHBOCTI OTPUMAHOr0 MpPOJYyKTy. Tak, mpu
BHUKOPHCTaHHI oJiepkaHoro miactugikatopa y kinekocti 20 Y%mac. cymin,
TeMIeparypa CKiyBaHHS 3MmeHmmiach Ha 23 °C, a IOKasHMK TEKydoCTi
postuiaBy 30ibIUBCS y 14 pasis.
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HNEPOKCHUIHI ®EHOJI-@OPMAJIBAEI'TTHI
OJIITOMEPHU SAAK JOAATKH 10 BITYM-
MOJIMEPHUX CYMIIIER*

Onena uwax*, Nanuna 3y6ul<2, Muxaiino bpamuuax®, Apuna Typao*
1Haui0HaJ1me? yHigepcumem «/IbgigcvKa nonimexnixa»
eyn. C.Banoepu 12, 79013, JIvsis, Ykpaina; oshyshchak@gmail.com
2Vuisepcumem Binocmoky, eyn. I'vpmosa 1, 15-399 Binocmox, Homwiya

MonudikoBani QeHoa-hopMabIeriiHI ONIroMepH, SIKi MICTATh Y
cBOI# cTpykTypi mepokcumdi rpymu ([IODO), mpu HarpiBaHHI 70 TeMIe-
parypu Buie 393 K po3kiiafaloThesi 3 yTBOPEHHSIM BUIBHHUX PaJHKaiB, SKi
BHACJIIOK peKOMOiHaIil B3a€MOJIIOTH SIK 13 KOMIIOHEHTaMH OiTyM-TIOmi-
MepHOI cyMilIi, Tak i MiX co0O00 3 YTBOPEHHSIM HPOAYKTIB OUIBII CKIIaHOT
OynoBu.

Cunre3 [IODO mpoBoawIn B TPUTOPIOMY PEaKTOpi, 00JagHAHOMY
MEXaHIYHOI0 MIIAJIKOIO 13 3aTBOPOM, 3BOPOTHIM BOJSIHUM XOJIOAHMIBHUKOM
Ta TEpMOMETpOM. BuXinHI Ta IONMOMiXHI PEYOBHHH: (EeHOII-POpMalIbIeri-
HUH OJIirOMEpU HOBOJIAYHOT'O THITY, 130MPOIUIOBHI CIIHUPT, TiPOKCH Kaifo,
MEPOKCUIHUI ojTiroMep (MTEPOKCUIHA TOXijHAa ernoKcuaHoi cmonu EJI-24),
TOJYOJ, OLITOBA KHCIIOTA.

Birym-moniMepHi cymimi onep)kyBaidM IUIIXOM JoxaBaHHs [1ODO
NPpY TIOCTIHHOMY MEpEMIIyBaHHI JI0 HArpiToro 10 IEBHOI TeMIepaTypu
6iTymy. CyMiIll rOTyBaJIH Ha JIAOOPATOPHIM YCTAaHOBIN B METAJIIYHIi €EMHOCTI,
o0najHaHii TEPMOMETPOM, DEryasITopoM HarpiBy Ta Mimankorp. Cymim
BUTPUMYBAJIM TP MOCTIHHOMY IIepeMilllyBaHHI 3a 3a/JaHoi TeMIIepaTypu
MIPOTSITOM MEBHOIO Yacy.

ExcriepumenTasnbHi pe3ynbTaTd JaioTh MOXKIIMBICTH 3alpOIOHYBATH
Taki yMOBM BHKOpHCTaHHs ojiromepy. BMicT— 1 mac. yact. va 100 r Gitymy,
Temnepatypa npomecy 463 K ta tpusanicts 1 roguna. Otpumani 6iTyM-1omi-
MEpHi CyMillIi y MOpiBHSHHI 3 BUXiJTHUM OiTYyMOM XapaKTepU3YIOThCSl 3HAUHO
BHIIIOIO Q/IT€31€10 Ta JYKTHIBHICTIO.
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BIIJIUB CKUIAY TA METOAY ®OPMYBAHHA
HA ®I3UKO-MEXAHIYHI I TPAHCITIOPTHI
XAPAKTEPUCTHUKHA KOMITO3UIIMHNUX
I'TAPOI'EJIEBUX MEMBPAH

Tanuna Auyavuax, IOpiit Menvnuk, Bonooumup Ieuk, Onez Cybepnak
Hayionanvnuii ynigepcumem «/Ivgiscoka nonimexmixka»
eyn. C. banoepu 12, Jlvsis, 79013, Vipaina; yuriy.ya.menyk@Ilpnu.ua

Komrmozumiiizi nomiMepHi MeMOpaHy, sIKi OZIEpXKYIOTh METOZIOM (ha30Boi
1HBepCii, XapaKTepu3yIOThCS 3HAYHOIO TOBIIMHOIO IIIJIFHOTO PO3LTIOBAIEHOIO
mapy Ta aCUHMETPUUHICTIO CTPYKTYpH. AJBTEPHATHBOIO € CTBOPEHHSI KOMITO3H-
LIHUX TONIMEPHUX MEMOpaH i3 CENIEKTUBHHMM IIiIJIbHUM PO3/ITIOBATEHIM
1apoM.

SIK migKmaaKy BHKOPHCTOBYBAJIM TifporeseBi MeMOpaHH Ha OCHOBI
P1AKOCTPYKTYpOBaHHUX KOIIOJIMEPIB TiJPOKCIETHIMETAKpHIIATY Ta MOJIBiHIJI-
miponigony (IIBIT) mo ckiaay skumx Ha cramil monmiMepu3allii J0JaTKOBO
BBOIMIH TonieTunenraikoib ([TET-400). MomudikyBaHHs rigporeis 3iiic-
HIOBAJIM HAHECEHHSIM (YJIBTPa)TOHKUX IUTIBOK i3 MYPaIIMHOKHCIUX PO3YHHIB
MoaudikyBagpHux cymimed nomiaminy-6 (ITA-6) 3 TIBII koHTakTHUM
METOJIOM 13 TIOBEPXHi piiKoi opraHiuHOI (azu.

BcranoBieno, mo mijx 4ac MoaudikyBaHHsS TiIpOreiIeBHX MeMOpaH
tonkumu ITA-6-TIBIl miBkamMu 3pocrae iXHA MinHICTh. 30Kpema
KOMITO3MLIiIHI MeMOpaHH, MOIU(IKOBaHI MOTIMEPHOI0 CYMIIIIIO Ha OCHOBI
noiaminy 6, sika Mictate 5 % mac. TIBII 3pocrae X MilHICTh PH MPOPHBI 3
0,83 MIla no 1,12 MIla i BizHOCHE BHIOBXXEHHS B MOMEHT pO3pHBY 3 65 %
1o 87 %. BuseneHo, mo BBeneHHs 10 ckiany rigporeniB [1ED He 3Hmkye
MiIHOCTI MeMOpaH, a komnosuiiitai [TET-BMicHHX MeMmOpaHu Bij3Haua-
I0ThCS BHIOI0 OCMOTHYHOIO MPOHUKHICTIO JUIS HATpil0 XJOpULY, HIXK
MeMmOpanu Ha ocHoBi konomimepiB I'EMA-IIBII, npudomy iXHs NpOHHK-
HiCcTB 3pocTae 3a 30inpmenHs BMicty I1BI1 y MmogudikyBanpHUX cyMmimax.

JocmimxeHns miaTBepty eekTuBHICTh MOAU(BIKYBaHHS Tiqporese-
BHX MEMOpaH ITPOHUKHUMHU TOHKHUMH IOJiaMiTHUMH IUTiBKaMy. BapitoBaHHS
KOMITO3HIIIHHOTO CKJIQAy TIAPOresIeBOro Ta MOMU(PIKYBAIBLHOIO IAPIB JI03-
BOJISIE HAINpPABJICHO DPEryJIOBaTH MIIHICHI 1 TPaHCHOPTHI XapaKTEPHCTHUKU
CHHTE30BaHUX KOMITO3HIIHHNX MOJIMEPHUX MEMOpaH.
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