XV Polish — Ukrainian Symposium

Theoretical and Experimental Studies
of Interfacial Phenomena
and Their Technological Applications

August 28-31, 2018
Lublin, Poland



Ministerstwo Nauki
i Szkolnictwa Wyzszego

Organizacja konferencji: XVI Polish-Ukrainian Symposium on Theoretical and
Experimental Studies of Interfacial Phenomena and Their Technological
Applications - zadanie finansowane w ramach umowy 515/P-DUN/2018 ze
srodkow Ministra Nauki i Szkolnictwa Wyzszego przeznaczonych na dziatalnosc
upowszechniajqcq nauke

Edited by: E. V. Aksenenko, R. Leboda, B. Charmas and
Yu. |. Tarasevich

Scientific Reviewer: J. Narkiewicz-Michalek

ISBN 978-83-60988-26-8

© Faculty of Chemistry UMCS
Printed by Bema Graphics S. C. - https://www.bema24.pl

Lublin 2018


https://www.bema24.pl/

Honorary Committee:
Professor Stanistaw Michalowski,

Rector for the Maria Curie Sktodowska University in Lublin
Professor Anna Derylo-Marczewska, Dean of the Faculty of Chemistry,
Maria Curie Sktodowska University in Lublin

Scientific Co-Chairpersons of the Symposium:

Dr. hab. Barbara Charmas

Faculty of Chemistry, Maria Curie-Skfodowska University

Dr. hab. Jadwiga Skubiszewska-Zigba

Faculty of Chemistry, Maria Curie-Sktodowska University
Full Member of NASU, Professor Mykola T. Kartel

O. Chuiko Institute of Surface Chemistry NASU
Corresponding Member of NASU, Volodymyr V. Brei

Institute for Sorption and Problems of Endoecology NASU

Scientific Committee members:

Prof. B. Bfazejowski (Poland)

Prof. B. Buszewski (Poland)

Prof. S. Chibowski (Poland)

Prof. J. Choma (Poland)

Prof. A. Dgbrowski (Poland)

Prof. A. Derylo-Marczewska (Poland)
Prof. B. Gawdzik (Poland)

Prof. A. Gierak (Poland)

Prof. M. Glikin (Ukraine)

Full Member of NASU
V. Goncharuk (Ukraine)

Prof. V. Gun’ko (Ukraine)
Prof. W. Janusz (Poland)
Prof. Ya. Kalychak (Ukraine)
Prof. 1. Kocemba (Poland)

Full Member of NASU
V. Koshechko (Ukraine)

Dr. hab. R. £yszczek (Poland)
Prof. J. Narkiewicz-Michatek (Poland)

Organising Committee:

Prof. M. Nikolenko (Ukraine)

Prof. A. Nosal-Wiercinska (Poland)

Corr. Member of NASU S. Orlyk (Ukraine)
Prof. L. Patrylak (Ukraine)

Dr. hab. B. Podkoscielna (Poland)

Prof. T. Rakyts'ka (Ukraine)

Prof. W. Rudzinski (Poland)

Prof. J. Ryczkowski (Poland)

Prof. J. Rynkowski (Poland)

Prof. H. Sobczuk (Poland)

Prof. S. Soloviev (Ukraine)

Dr. hab. M. Sprynskyy (Poland)

Prof. M. Soltys (Ukraine)

Full Member of NASU V. Strelko (Ukraine)
Prof. V. Tertykh (Ukraine)

Corr. Member of NASU V. Turov (Ukraine)
Prof. A. Voelkel (Poland)

Prof. M. Wisniewska (Poland)

Corr. Member of NASU V. Zazhygalov
(Ukraine)

Dr. hab. Barbara Charmas (Chair), Dr. hab. Jadwiga Skubiszewska-Zieba,
Dr. Eugene Aksenenko (Secretary), Prof. Jolanta Narkiewicz-Michalek,
Dr. Ewa Skwarek, Dr. Dariusz Sternik, Dr. Konrad Terpilowski,

mgr. Karolina Kucio



Powdered delivery composites based on bee pollen and kaolin clays
V.V. Paientko, E. Skwarek, D. Sternik, V.l. Kulikouskaya, O.l. Oranska,

Yu.l. Gornikov, A.K. Matkovsky, E.M. Pakhlov, V.M. GUN'KO ........c.cceevriiriiriininninniennenn, 112
Influence of the substituent on furanose ring puckering. A molecular dynamics study
K. Panczyk, W. PIAZINSKI .......coooiiiiiieiceee e 113

Influence of magnetic field on adsorptive and electrokinetic properties of an interface:
SiO/polymer in non-aqueous solution (ethanoic alcohol)
JL PAKOWSKI ...ttt n e 114

Influence of modification by Zr and La on the porous characteristics of in situ synthesized
FCC catalysts

L.K. Patrylak, O.P. Pertko, D.V. MOIOUYI ....cccccovviiiiiiiiiiiise e 115
The use of natural sorbents to remove copper ions from aqueous solutions

A. Pawlowska, P. HUCKO, Z. SAAOWSKI ........ccccoeiiiiiiiiic e 116
Polyester geotextiles for landscape design

L.V. Pelyk, V.0O. Vasylechko, O.V. KyryChenko ..........cccoeiiiniiiiniiiiieieseeieieies 117

Surface properties of egg white isolate/gelatin mixed gels deposited on PET support
activated by cold plasma

S. Peréz Huertas, K. Terpitowski, M. CROAKOWSKI .......ccevveiiiiiiiniiiicieicesiese e, 118
Surface properties of gelatin gels deposited on solid supports

S. Peréz Huertas, K. Terpitowski, L. Hotysz, M. ChOOKOWSKI .......cccovvvrvnireiinininininnns 119
The electro-surface properties of modified titanium dioxide in its aqueous suspensions

R.S. Petryshyn, M.M. Soltys, Z.M. YaremKO ..........ccccriviiiiiiiiiiiiiiie i 120
Biopolymers — characterization, modification and chosen applications

B. POAKOSCICINA ...ttt ettt et st sre e s re e 121

Synthesis and study of porous structure of polymeric microspheres based on S,S'thiodi-4,1-
phenylenebis(tiomethacrylate)

B. Podkoscielna, B. Gawdzik, P. Podkoscielny, K. Nieszporek ...........c.cccceuvnvnininncns 122
The application of chlorinated phenol derivatives for the synthesis of polymeric ion

exchangers

B. Podkoscielna, D. Kotodynska, B. Gawdzik, Z. HUDICKI ..........c.ccooovviirvnniiniiniininnnns 123
Synthesis and characterization of hybrid polymeric microspheres with Tb(I11) complexes

B. Podkoscielna, R. Lyszczek, [Yu. Bolbukh|, J. Nowak, A. Lipke .......cccccovoinniiininennnne. 124
Adsorption of nitroaromatic compounds by carbon nanotubes from aqueous solutions

P. Podkoscielny, K. Nieszporek, J. NieSZPOTEK ..........ccccoociivuiiiiiiiiiiiiiiiic e 125

Column, kinetic and isotherm studies of C.I. Acid Red 18 on anion exchange resins from
aqueous solutions

E. Polska-Adach, M. Wawrzkiewicz, Z. Hubicki, P. Telenga ........ccccocevvivnnivienvnennne. 126
Conversion of D-fructose into ethyl lactate over SnO,/Al,O3 catalyst

SV PrUAIUS, V.V BIEI it 127
Cyclosporine A — behaviour within model biomembranes

K. Przykaza, M. Jurak, A.E. Wigcek, A. Gozdecka, K. Wozniak .........c.cccccovevnvvivninnnn. 128

viii



Polyester geotextiles for landscape design
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“lvan Franko National University of Lviv, Kyryla & Mephodiya Str., 6, 79005 Lviv, Ukraine; *Poltava
University of Economics and Trade, 3 Koval St., Poltava 36014, Ukraine.

Geotextile materials are more commonly used in road construction, though they are also often
applied in landscape architecture design. Geotextiles are put inside various earthwork
structures (terraces), slopes, declivities, drainage systems, etc. These materials prevent mixing
of different material layers, strengthen loose ground, protect hydraulic systems from physical
and mechanical destructions, restrain the growth of plants roots and weed germination. Inside
the soil, geotextiles are affected by dampness, temperature changes, soil pH, vital activities of
microorganisms and animals, they resist the pressure of layers with different fraction sizes.

Use of polyester fibers makes it possible to produce geotextile materials with certain wear
resistance properties. Fibers are specified by good mechanical properties, though they can be
hydrolyzable. So, it is necessary to determine soil pH. Taking into account that soil is a
culture medium for microorganisms growth and their vital activities, it is essential to examine
geotextiles resistance to bio destructors activity. Testing in natural environment was
performed by digging non-woven textile fabrics into the active soil for 12 and 24 months.

Damage of fabrics integrity with plants roots was analysed after 12 and 24 months of load
on the materials. Signs of microbiological destructions were found on the fibers (local
thickening, cracking, horizontal splits). Damages characterized by thickening had recesses as
well as swelling in some areas. These changes in polyester fibers macrostructure can be the
result of microorganisms generation on certain areas. Culture media for active spread of micro
destructors are dyes, saturating composites, that produce surface damages, which is partly
loosened by microorganisms.

For non-saturated geotextile non-woven fabrics, having been in soil for 12 months, the
number of mesophilic aerobic and optionally anaerobic microorganisms increased to 1.2x10°
colony forming units per 1 gram, during 24 months they increased to 7.8x10° and to 7.9x10°
colony forming units per 1 gram for materials saturated by acrylic polymer binders. In total,
after testing in natural environment, the share of microbiological destruction by bacteria was
99.9%, and by fungi and yeasts — only 0.1%.

These signs of microbiological destruction do not crucially affect the indicative values of
physical and mechanical properties of geotextile non-woven materials. Thus, after 12 months,
the growth of critical durability by 3% over the length and by 20% over the width was
observed. After 24 months, the critical durability of these materials reduced by 8% over the
length, but there was the growth over the width due to the increase of surface density and
thickness as a result of considerable colmatation with soil particles. Saturated geotextile non-
woven material under study was characterized by the reduction of critical durability by 18%
over the width. The value of relative stretching at the moment of tearing also decreased after
12 and 24 months of natural testing. The process of colmatation of geotextile non-woven
materials also affects their porosity that, in its turn, depends on their nature, fibers location
and fixation, thickness, surface density, and fibers processing. So, the largest value of the
porosity of non-processed geotextile non-woven materials is 93.64%, and for thermoset,
calendered is 86.91% at an average. Thus, during active usage, geotextiles are affected by
number of factors that lead to value changes of physical and mechanical properties as a result
of destructive processes.
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