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Uniwersytet Medyczny w Lublinie 
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15:00-15:10 

Komunikat 4: 

Koncepcja opracowania nowej gamy produktów ekstrudowa-

nych z dodatkiem wybranych owoców i warzyw 

Uniwersytet Przyrodniczy w Lublinie 

15:10-15:20 

Komunikat 5: 

 zeolitowo

Dr Lidia Bandura 

Politechnika Lubelska 

15:20-15:30 

Komunikat 6: 

 alginowym 

Mgr Dorota Filipiuk 

15:30-15:40 

Komunikat 7: 

Zastosowanie interaktywnej maty edukacyjnej sMArT by KK 

w zabawach dzieci w wieku 6-10 lat 

Politechnika Lubelska 

15:40-15:50 

Komunikat 8: 

nia -  stosowania w 

Centralny Instytut Ochrony Pracy  Ba-

dawczy, Warszawa 

15:50-16:00 

Komunikat 9: 

 ochrony 

Mgr Krzysztof Makowski 

Centralny Instytut Ochrony Pracy  Ba-

dawczy, Warszawa 

16:00-16:05 PRZERWA 
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PANEL KONFERENCYJNY IV 
14 X 2021, godz. 16:05 17:05 

uczelni 

16:05-16:15 

Komunikat 1: 

 hydroksyapa-

 

Mgr Adrianna Biedrzycka, Ewa Skwarek 

Uniwersytet Marii Curie-  

16:15-16:25 

Komunikat 2: 

Filmowa 

w  jonów 

metali 

Dr Marzena Adamczyk 

Uniwersytet Marii Curie-  

16:25-16:35 

Komunikat 3: 

adsorbenty substancji 

organicznych i nieorganicznych  mechanizm i kinetyka pro-

cesu 

 

Uniwersytet Marii Curie-  

16:35-16:45 

Komunikat 4: 

Konwencjonalne a cyfrowe wykonanie ruchomych 

protetycznych  h  

 

Uniwersytet Medyczny w Lublinie 

16:45-17:05 

 1: 

Nowe kierunki zastosowania biopolimerów 

 

Lidia Bandura 

Politechnika Lubelska 
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1. Agnieszka Szmagara

Miody: do wyboru do koloru. Porównanie spektrofotometrycznych metod ozna-

czania barwy miodu

2. Agnieszka Skalska

kowarstwowej

3. Agnieszka Szwed

4. Agnieszka Brochocka

5. Andrzej Leniart

6. Aneta Tor

 rozdmuchiwaniem swobodnym 

7. Aneta Tor

8. Anna Kiczor

Metody otrzymywania kropek kwantowych

9. Barbara Burnat

Metoda zol

nych

10. Dmytro Vlasyuk

11. 

woltampe-

rometrii 

12. 

nego 
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13. Ewa Skrzypczak Pietraszek

lum

14. Ewa Skwarek

Analiza widm ATR FTIR profesjonalnych i nieprofesjonalnych tuszy do tatuow-

ania

15. Ewa Skwarek

trokinetycznych kompozytu hydroksyapatyt/kaolinit

16. Ewelina Stelmasiewicz

17. Grzegorz Wójcik

Sorpcja jonów wanadu(V) i chromu(VI) z roztworów wodnych

18. 

Akumulacja kwasów fenolowych w elicytowanych kulturach in vitro trzech od-

mian hodowlanych Hypericum perforatum L.

19. Izolda Kasperek

Zachowania zdrowotne seniorów

20. 

Zastosowanie elektrochemicznie aktywowanego czujnika sitodrukowanego w ana-

lizie ryfampicyny

21. Joanna Lupa

Wysoko porowaty tlenek ceru(IV) modyfikowany kobaltem jako katalizator w re-

formingu parowym etanolu

22. 

Zastosowanie interaktywnej maty edukacyjnej sMArT by KK w zabawach dzieci

w wieku 6-10 lat

23. 

Synteza i badania starzeniowe usieciowanych kompozytów opartych na akrylanie

2-

24. Karolina Pietrzak

25. Karolina Wojtunik Kulesza
3+

penów  metoda FRAP
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26. Katarzyna Szewczuk Karpisz 

rydu pochodzenia bakteryjnego 

27.  

 

28. Katarzyna Korulczyk 

Zastosowanie interaktywnej maty edukacyjnej sMArT by KK w zabawach dzieci 

w wieku 6-10 lat 

29. Krystyna Wnuczek 

Badania spektroskopowe do potwierdzenia budowy alifatyczno-aromatycznych 

dioli 

30.  

Oznaczanie nikotyny i jej metabolitów  kotyniny i trans- -hydroksykotyniny 

w -DAD 

31. Krzysztof Makowski 

 

32. Marcin Groszek 

organicznych opartych na bazie kwasu 

4,4'-stilbenodikarboksylowego (H2SDC) 

33. Mariola Brycht 

kowanej borem na oznaczanie fenheksamidu 

34. Marta Goliszek 

sorpcyjnych 

35. Marlena Martyna 

 

amalgamatu srebra (R-AgLAFE) 

36.  

-cyclodextrin modified zeolite materials for tetracycline removal 

37. Monika Ostapiuk 

  

38. Monika Raczkiewicz 

aktywnych (ACs) 
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nych substancji leczniczych 

40. Piotr Nowicki

Bylica pospolita

41. Renata Markiewicz, Beata Dobrowolska

biofeedback 

42. Robert Komornicki

Biodegradowa

43. Sylwia Kapinos

44. Sylwia Kapinos

45. Szewczyk Agnieszka

dzaju Ruta 

w dwóch typach bioreaktorów: Plantform® i Rita®

46. Tomasz Baj

ceutycznych o

47. 

Natural hydrogel based on renewable materials to improve soil quality and plant

growth

48. Martina Pummerova

Antimicrobial modification of polymers for industrial applications

49. Volodymyr Krasinskyi

Analysis of the influence of intercalated montmorillonite on homogenization of

pp/pa-6 nanocomposite in melt

50. Wojciech Andrzejuk

Adhezja asfaltu do kruszywa w mieszankach mineralno-

temperaturze produkcji
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1 1, Tomasz Klepka2 ki1, Anna Fenyk1, 
1  

1

2Politechnika Lubelska, 

Tworzyw Polimerowych 

Biopolimery wykorzystywane  w wielu  i medycyny. 

Ze  na ich  fizykochemiczne  coraz  zaintereso-

waniem.  problem z zaleganiem odpadów tworzyw sztucznych 

  biodegradowalne biopolimery coraz     dla 

jeszcze do niedawna powszechnie stosowanego, trudnego w utylizacji plastiku. Badania 

trach mechanicznych i fizykochemicznych. 

mero-

 10 

laza (Fe(CO)5)

posiada najmocniejsze 

esu polimeryzacji). 

Do przeprowadzenia analiz fizyko-

 

  

1,  Sebastian Białasz2
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Agnieszka Skalska- 1 

1

20-093 Lublin, Polska

monu (benzo- -

kemferolu i luteoliny [1]. 

 g wysu-

szonego i rozdrobnionego surowca (kwiaty malwy czarnej, Malvae arboreae flos (V FP) 

(cum calycibus
o Sonorex Typ RK 102 

HB, Bandelin, Berlin, Niemcy). Wyc

ml, przechowywano w temperaturze 4 oC. 

 % roztworów 

w ekstrakcie prowadzono z wykorzystaniem chromatografii cienkowarstwowej 

(Si 60TLC, F254, Si60HPTLC, F254

-glukozyd-7-ramnozyd izoramnetyny, c) 3-glukozyd izo-

ramnetyny, d) 3-rutozyd izoramnetyny, e) 7-glukozyd apigeniny, f) 3-arabinozyd kwer-

cetyny, g) 3,7-

kowano 3-glukozyd-7-ramnozyd izoramnetyny oraz 3-arabinozyd kwercetyny. Badania 

etylu 5,0; 

keton etylowo-metylowy 3,0; kwas mrówkowy 0,5; woda 0,5; w

zacji przeprowadzono odczynnikiem NP/NPG. 

Literatura: 

[1] S. Kolmünzer, Farmakognozja, Wyd. Lek. PZWL Warszawa, 2000

[2] J. Sherma, Handbook of Thin-Layer Chromatography, Marcel Dekker New  York,

1991
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Agnieszka Brochocka1, Aleksandra Nowak1, Hanna 1 2 

1Centralny Instytut Ochrony Pracy 

bistych, Wierzbowa 48, 90-

*e-mail: agbro@ciop.lodz.pl
2Centralny Instytut Ochrony Pracy

00-701 Warszawa

w powietrzu atmosferycznym

z powodu 

[3]. Celem pracy b

kowych i sorpcyjnych. Zaprezentowano -

melt-

blown

omie drugiej klasy 

119 Pa. 

Literatura: 

[1] 

Pracy

[2] 

powietrza na zdrowie. Kraków : Krakowski Alert Smogowy, 2017. 

[3] 

smogiem. -13. 
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Agnieszka Nosal- 1, Mariusz Grochowski1, Marlena Martyna1 

1  

-Curie 3, 20-031 Lublin 

*e-mail: marlena.martyna@poczta.umcs.lublin.pl 

 

ma istotne znaczenie podczas opracowywania charakterystyk technologicznych oraz far-

wego odgrywa obecn

i -

-4].  

 Zastosowano innowacyjn

-AgLAFe) [5] do badania kinetyki i mechani-

-tiocytozyny w aspekcie efektu 

-tiocytozyna katalizuje wieloetapowy proces elektroredukcji 

 

Bi  (RS  Hg), usytuowane w warstwie adsorpcyjnej. 

 

Literatura: 

[1] K. Sykut, G. Dalmata, B. Nowicka, J. Saba, J. Electroanal. Chem. 90 (1978) 299 

[2] G. Dalmata, Electroanalysis 17 (2005) 789 

[3] Electrochim. Acta, 51 (2006) 

2278 

[4] Nosal Electroanalysis, 26 (2014) 1013 

[5] Nosal  J. Electrochem. Soc. 168 

(2021) 066504  



ABSTRAKTY 

14 

Adrianna Biedrzycka1 , Ewa Skwarek1 

1Uniwersytet Marii Curie-

, email: a.biedrzycka@poczta.umcs.lublin.pl 

Hydroksyapatyt 

w 

3)2 · 4 H2O oraz odpo-

roztwór (NH4)2HPO4

osadu oraz suszenie.  

nym analizom z wykorzystaniem metod, m.in. porozymetrii, XRD, SEM, TEM, XPS. 

wykorzystanych w procesie syntezy. 

Literatura: 

[1] Biedrzycka, E. Skwarek, M.H. Urban,  Advances in Colloid and Interface Science,

291 (2021) 102401

[2] Mushtaq, R. Zhao, D. Luo, et al., Materials & Design, 197 (2020) 109269
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Krzysztof Makowski1 

1Centralny Instytut Ochrony Pracy  , Czerniakowska 16, 

00-701 Warszawa, Polska 

 

 

a w niektórych przypadkach nawet 7 rozmi

 

 Podj

stosowanych w aplikacji algo

-

miarów twarzy. Do analizy numerycznej 

Core Google do rozpoznawania wymiarów 

ji a pomiarami antropometrycznymi 

-2:2015 [2] na poziomie 60 %. 

  i sposobem, w jaki aplikacja identyfikuje 

 

Literatura: 

[2] ISO 16900-5:2016 Respiratory protective devices  Methods of test and test equip-

ment  Part 5: Breathing machine, metabolic simulator, RPD headforms and torso, 

tools and verification tools 

[3] ISO/TS 16976-2:2015 Respiratory protective devices  Human factors   Part 2: An-

thropometrics  
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Elwira Sieniawska1 2, Barbara Rajtar2, Zora Dajic Stevanovic3, Milan Mi-

livojevic4, Ivana Pajic Lijakovic4 Dacewicz2, Katarzyna Borowska5 

1  
2  z Laboratorium SARS, Uniwersytet Medyczny w Lublinie 
3  
4  w Belgradzie, Serbia 
5

nie 

 Litsea cubeba 

iwzapalne, 

przeciwcukrzycowe i owadobójcze. 

 

eterycznego Litsea cubeba. Dodatkowo wyprodukowano preparaty kosmetyczne zawie-

z 

% w porównaniu z komórkami 

kontrolnymi) z odczytano z krzywych dawka   

 

ral 

eteryczny Litsea cubeba 

 go-

istotne r nice we wszystkich bada-

nych parametrach stwierdzono mi dzy 12 a 24 godzin  inkubacji, a w przypadku CC90 

 -

ryczny Litsea cubeba 
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Magdalena Medykowska 1*, Katarzyna Szewczuk Karpisz2, Ma 1, Ra-
3 

1

-Curie 3, 20-031 Lublin

*e-mail: m.medykowska@poczta.umcs.lublin.pl
2 -290 Lublin
3

Lubelska, ul. Nadbystrzycka 40, 20-618 Lublin 

Nieinwazyjn

a w badaniach rent-

W przedstawionych badaniach technika XPS zos

zeolitów syntetycznych: Na-X, Na-P1. Do analiz wykorzystano aparat XPS Gammadata 

Literatura: 

[1] C.S. Fadley, X-ray photoelectron spectroscopy: Progress and perspectives, Journal of

Electron Spectroscopy and Related Phenomena 178/179 (2010) 2-32
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Ewelina Stelmasiewicz1, Agnieszka Skalska- 1 

1  

20-093 Lublin 

  jagód bo-

 

  

w suszarce o temperaturze 60°C. Z trzech rodzajów wysuszonego surowca przygotowano 

DPPH*. 

 

 wolne rod-

niki w przeliczeniu na troloks (2,98 mgTE/g suchej masy

48,41%, 2,86 mgTE/g suchej masy) 

oraz suszonych w suszarce laboratoryjnej (47,15%,  2,79 mgTE/g suchej masy). 

 

wiedniej aparatury w porównaniu do suszenia sublimacyjnego. Z kolei za najmniej efek-

boratoryjnej.   
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Silvie Durpekova1, Vladimir Sedlarik1 

1Centre of Polymer Systems, Tomas Bata University in Zlin, tr. T. Bati 5678, 76001 Zlin, 

Czech Republic 

*e-mail: durpekova@utb.cz 

 This work describes a new type of natural biopolymeric material based on acid 

whey and cellulose derivatives as a soil conditioner for sustainable agricultural applica-

tion. Acid whey was used to replace the water commonly used for hydrogel synthesis. 

This could solve the problem of overproduction of dairy by-products, thereby reduce the 

associated pollution. Moreover, acid whey might act as a nutritive agent for boosting the 

growth and quality of crops due to the high content of organic compounds. Carbox-

ymethylcellulose sodium salt and hydroxyethylcellulose at total polymer concentration 

3% wt (at ratio 3:1) were crosslinked by a natural and non-toxic crosslinking agent- citric 

acid (15% wt). The final hydrogel composite was blended by low molecular weight 

poly(lactic acid) in order to maintain its water holding capacity with gradual release of 

nutrients for longer time. The hydrogel swelling properties, water retention behaviour 

in the soil as well as its biodegradability was evaluated. The effect of hydrogel application 

on plant growth was tested on Raphanus sativus and Lepidium sativum. The novel hy-

drogel demonstrates high water absorption capacity with swelling ratio 450-600% and 

considerable biodegradability in the soil (40 days for sample without PLA). The decom-

position time was extended by 25% after the addition of 20% w/w PLA which makes the 

hydrogel material more stable in soil and accessible to plants for longer time. The tests 

performed on the vegetable species suggest that novel hydrogel has beneficial effect for 

their growth and may contribute to the increasing their survival rate during drought 

conditions. The results demonstrate the potential of use of acid whey in the development 

of a soil conditioner which can help to improve soil quality. 

 

 

 

 

 

Acknowledgements: 

This work was funded by the Ministry of Agriculture of the Czech Republic (Project 

No. QK1910392), and the Ministry of Education, Youth and Sports of the Czech Re-

public (Grant No. RP/CPS/2020/002).  
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Tomasz Baj1, Agnieszka Ludwiczuk1, Anna Biernasiuk2, Piotr Bilski3

ska4, Anna Malm2 

1  Lublinie 
2 Farmaceutycznej, Uniwersytet Medyczny w Lublinie 
3

Farmaceutyczny Collegium Medicum w Bydgoszczy 
4 t Me-

dyczny w Lublinie 

 

Candida, które 

 nisze 

-

 

 -

z ziela tymianku  Thymus zygis/Thymus vulgaris, z ziela 

lebiodki pospolitej  Origanum vulgare  Cymbopogon flexuo-

sus), 

Candida

cyjne 

in vitro na szcze-

cjentów z grup ryzyka. 

 

 

Literatura: 

[1]  Polski  

Nr 231871.  (2019), 04/19 

[2]  Polski  

Nr 238081.  (2020), 09/20  
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1, Bandura Lidia1, Franus Wojciech1 

1Department of Construction Materials Engineering and Geoengineering, Lublin Univer-

sity of Technology, Poland 

 Increasing environmental pollution of biologically active substances has been 

observed in the last time. These substances are taken in order to obtain the desired ther-

apeutic effect. However, they are only partially metabolized by human and animal or-

ganisms, then they are excreted and enter wastewater. Conventional wastewater treat-

ment plants are unable to remove them completely, resulting in the release of pharma-

ceutical residues into the environment. The presence of antibiotic residues is of most 

concern because of their potential to accumulate in tissues. Moreover, their presence 

contributes to the development of antibiotic-resistant bacteria (ARB). For this reason, it 

is necessary to develop effective methods to remove pharmaceuticals. The most popular 

are adsorption techniques using various types of sorbents. Examples of such sorbents are 

zeolite materials, which, however, need to be modified to improve their sorption prop-

erties towards pharmaceuticals. 

 The aim of this study was to investigate the sorption process of the antibiotic 

tetracycline on three -cyclodextrin modified zeolite materials - NaX-CD, NaA-CD, 

NaP1-CD. The influence of different factors on the sorption process - the effect of dose, 

contact time and initial concentration was investigated. Tetracycline required about 32 

h to reach equilibrium on the NaX-CD and NaA-CD material, while in the case of NaP1-

CD the equilibrium state was achieved after only 4 h. The kinetics of the tetracycline 

sorption process on NaA-CD material follows the pseudo-first order model, whereas 

pseudo-second-order model in the case of NaX-CD and NaP1-CD. Moreover, analysis 

of the equilibrium sorption isotherm data shows that the sorption of tetracycline on 

NaA-CD can be described by the Freundlich model, while in the case of NaX-CD and 

NaP1-CD material it follows the Langmuir model.  

 

 

Acknowledgements: 

ronmental -00-

14E6/18-00 project is carried out within the TEAM-NET programme of the Founda-

tion for Polish Science co-financed by the European Union under the European Re-

gional Development Fund.  
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Lidia Bandura1 1 1, Wojciech Franus1 

1 te-

-618 Lublin 

 

produkcji jest wykorzy  

 

 pu kompozytów zeolitowo-

-C i NaP1-

 

 Charakterysty

sorpcji azotu w temperaturze ciek Rentgenowska spektrometria fotoelektro-

nów XPS 

use'a. 

 

BET kompozytu NaX-C 

150%. 

 ane, jako efektywne ad-

-nie-

kcyjne 

i wymieniacze jonowe. 

 

 

 

uki w ramach projektu MINIA-

TURA 2 nr 2018/02/X/ST5/01742.  
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Volodymyr Krasinskyi1 

1Department of Chemical Technology of Plastics Processing, Lviv Polytechnic National 

University, 12 St. Bandera, 79013 Lviv, Ukraine;  

*e-mail: vkrasinsky82@gmail.com  

 This study aimed to perform microscopic analysis of the distribution of nano-

composite based on PA-6 with MMT, which is intercalated polyvinylpyrrolidone (PVP), 

in a polypropylene matrix, and investigate the effect of nanocomposite content on the 

nature of distribution and physical and mechanical properties of the mixture. It can be 

assumed that the presence of agglomerates in the production of polymer nanocompo-

sites is not uncommon. Many studies describe the presence of such clusters of nano-

fillers, which reach even a few tens of microns and consider the degree of dispersion as 

good. 

 Based on microscopic studies, it was found that the distribution of nanocomposite 

based on PA-6 with MMT, which is intercalated PVP, in the matrix of PP is the most ho-

mogeneous in the content of modified PA-6 from 15 to 30 wt%. Such composites are char-

acterized by a lamellar structure and a small number of inclusions of agglomerates of mod-

ified PA-6 with the smallest size (from particles of microns to 5 microns), which may in-

dicate complete stratification of MMT. The lower content of modified PA-6 in the com-

distributed unevenly, and their adhesion to PP is low. The increase in the content of the 

modified PA-6 in the composite above 30 wt%, leads to the formation of an inhomogene-

ous structure with a large number of agglomerates of different sizes (from 1 to 15 m), 

which will negatively affect the physical and mechanical properties of the material and heat 

resistance. 

 It was found that mixing in the melt of PP with PA-6, which is modified by in-

tercalated with PVP montmorillonite, leads to the formation of a nanocomposite with 

properties that differ significantly from the properties of the original polymers. Compo-

sites are characterized by considerably higher hardness values, modulus of elasticity, and 

heat resistance than the original PP. At the same time, it was found that due to the mixing 

of PP with modified PA-6, the relative elongation is reduced by almost 2 times. Such 

results can be explained by the formation in the structure of the developed composites 

of inter-polymer complexes with physical bonds with the participation of MMT. From 

a technological and economic point of view, as well, based on the performance charac-

teristics of the material, the most optimal amount of modified polyamide in the mixture 

is from 15 to 30 wt%.  
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Katarzyna Korulczyk1 1, Agnieszka Gandzel1 

1Politechnika Lubelska, 

kamil.kaplon@pollub.edu.pl, a.gandzel@pollub.pl 

 

 prowadze-

szenia szans na rozwój intelektualny dziecka [1]. 

   

 
Rys. 1.  

 sMArT by KK 

 

Literatura: 

[1] Gandzel -komunika-

nia i pisania, w: -

informatycznej i bezpiecze  

Lubelskiej, Lublin 2020, s. 3  
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1, Katarzyna Korulczyk1, Agnieszka Gandzel1 

1Politechnika Lubelska  

katarzyna.korulczyk@pollub.edu.pl, a.gandzel@pollub.pl 

 

 

 

 
Rys. 1.  

 Przedstawiona mata sMArT by KK 

szym wieku szkolnym lub wieku przedszkolnym. Podczas trwania warsztatów w ramach 

XVII  

 

Literatura: 

[1] M. Kowol, w: Eunomia, Wykorzystanie zabawy uczniów na szczeblu edukacji wcze-

, A. I.  

Kaczmarska (ed), 2(99)/2020, s. 103-109  
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1 1, Piotr Nowicki2 

1Uniwersytet Marii Curie-

Chemicznych, . 
2

Stosowanej 

 Wykorzystanie odpadów biologicz

 cieplarnianych, takich jak 

 i 

 

gazowych [3]. 

 

Wytwor

-

adsorbentom polime

usuwania polimeru - poli(kwasu akrylowego), surfaktantu - Tritonu X-100 oraz jonów 

 

tewki adsorpcyjnej. 

Literatura: 

[1] J. Pranagal, D. Tomaszewska Pranagal, M. Myszura, 

, CREATIVETIME, 

Kraków, 2015 

[2] , 16(3) (2013) 405-415 

[3] Wiertnictwo, Nafta, Gaz, 21(1) (2004) 85-93  
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1 

1

Ogólnego, Ul. Nadbystrzycka 40, 20-618 Lublin 

 ograniczenia zmian klimatycznych 

 

rowania jest wykorzystanie odpadów takich, jak: 

do otrzymywania kruszywa lekkiego

 

 

 

do betonów lekkich st

izolacyjno-

 

 

 

 

 

 

 

 

 

 

 

Praca finansowana w ramach programu POiR, konkurs Projekty Aplikacyjne,  pro-

jekt badawczy POiR.04.01.04-00-0019/20.  
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Katarzyna Szewczuk-Karpisz1*, Agnieszka Tomczyk1, Tomasz Bajda2 

1 -290 Lublin,  

*e-mail: k.szewczuk-karpisz@ipan.lublin.pl 
2 -Hutnicza, 

ul. Mickiewicza 30, 30-059 Kraków 

 Glinokrzemiany warst

olinit i 

edryczne jednostki krzemotlenowe oraz 

- 

2:1, w 

 

 

 

egzopolisacharydu (EPS) pochodzenia bakteryjnego.  EPS wyizolowano z hodowli bak-

terii glebowych Rhizobium leguminosarum bv. Trifolii  

 

sprawnej chromatografii cieczowej (HPLC), chromatografii jonowej (IC),  
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(2020/04/X/NZ9/00275).  
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-Curie 2, 20-031 Lublin. 

 Sieci metalo organiczne (ang. MOFs  metal-organic frameworks

 metalo

Obecnie MOF-

tywane m.in. jako foto- i elektrokatalizatory, adsorbenty oraz se-

czy czujniki luminescencyjne.  

 -

uzysk

z ogrzewaniem mikrofalami oraz metody mechanochemiczne. 

-organicznej z organicznym barwnikiem roda-

-stilbenodikarboksylowego jest Mn-sdc-1 

fluorescencji dla wydzielanej rodaminy [3]. Innym zastosowaniem  MOF-u  MIL-140 

opartego na H2
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 Tlenek cynku znajduje szerokie zastosowanie w wielu dziedzinach nauki  

przeciwdrobnoustrojowym 

w 

mowania wzrostu bakterii w procesie pen

 

  

bisfenolu A (BPA.DA) oraz akrylanie 2-

przeprowadzono w szklanych formach o wymiarach 10x12 cm. Uzyskane kompozyty 

ich degradacji. Badania starzeniowe prowadzono przez 16 tygodni. Zmiany w strukturze 

-

widma przed i po procesie starzenia. 
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291- 295 
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 proce-

szybki

 

 

mieni

 

 

Rys. 1. Izotermy 

-

 

 nten-

 Po 1-godzinnej mo-
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Gliniana 33, 20-614 Lublin 

 

w 

-3]. 

 

 

merowych. 

 

2-hydroksyetylu (HEMA) oraz diwinylobenzenie (DVB) z dodatkiem ligniny oraz ocena 
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znym, farbiarskim, szklarskim, 

 

o 

2
+, podczas gdy anionowa 

forma VO3OH2-

4
- 

4
2-

chromu(VI), jak i wa

typu.  

 Do usuwania jonów wanadu(V) i chromu(VI) zastosowano sorbent Purolite® 

FerrIX A33E, który jest produktem handlowym polecanym do usuwania jonów ar-

 

 Przeprowadzone badania nad usuwaniem  jonów wanadu(V) i chromu(VI) do-

-12. Zasto-

k-

sycznych jonów wanadu(V) i chromu(VI). 

 

 

Badania wykonano w ramach projektu "Projektowanie i wytwarzanie funkcjonalnych 

matryc nieorganicznych metodami in situ 

talityczne i elektrochemiczne, NCN OPUS 2015, nr umowy UMO-

2018/29/B/ST8/01122.  
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 Kultury in vitro gatunków z rodzaju Ruta  w Ka-

tedrze i . 

in vitro w bioreaktorach okresowo-zalewowych 

 

 W ramach niniejszej pracy badano kultury in vitro  z ro-

dzaju Ruta: R. chalepensis, R. corsica, R. graveolens, R. macrophylla oraz R. montana. Ho-

-

Skoog (LS). 

gulatorów wzrostu i rozwoju (auksyny: NAA i cytokininy: 

 3 grup metabolitów wtór-

nych: katechin, kumaryn oraz alkaloidów. W 

-fagaryny, 7-izopentyloksy- -fagaryny, psoralenu, ksantotoksyny, izopimpine-

zków we wszyst-

 1859 mg/100 

g s.m., Ruta montana, -tygodniowy cykl ho-

- 579 mg/100 g s.m., Ruta chale-

pensis, -tygodniowy cykl hodowlany, czas zale-

- 537 mg/100 g s.m., 

Ruta chalepensis, bioreaktor Plantform®, -tygodniowy cykl hodow-
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1

w -  

 

 Bylica pospolita 

 

 i antybakteryj-

prania. Z 

 

 

 Za

z 

tom konwersji, tj. pirolizie w temperaturze 300 lub 400 C, aktywacji chemicznej za po-

wane w atmosferze gazu obo 3/h. Z kolei 

2 podczas a 15 dm3/h. 

 

-zasadowych powierzchni oraz rodzaju wy-

do usuwania zanieczyszc

a).  
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równo od strony praktycznej, jak i teoretycznej. Hydroksyapatyt, kaolinit i ich kompozyt 

 

ter w medycynie, stomatologii, kosmetyce oraz medycy-

nie estetycznej. 

 

wyznaczono dla kaolinitu 

oraz kompozytów: kaolinit/HAP, charakterystyczny dla podwójnej warstwy punkt pHIEP. 

Na podstawie pHIEP 

 

+3  

 

stwienie próbki.  
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przez profesjona

ATR- -525cm-1 profesjo-

 

Rys. 1. Porównanie widm ATR-  

 

w   
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skiej, pl. M. Curie- -031 Lublin  

 

dekarbonizacji 

gospodarki jest wodór, jego otrzymywanie, magazynowanie, dystrybucja i zastosowanie. 

ia ener-

gii elektrycznej, cieplnej i mechanicznej oraz produkcji chemicznej, opartych na wyko-

rzystaniu paliw kopalnych  

 przemian chemicznych i elektrochemicznych wodoru otrzy-

mywanego z 

odpadowego, wychwyconego CO2  

 

w gospodarce wodorowej.  
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limerów, ul. Gliniana 33, 20-614, Lublin 

 

w 

 

 -aromatycznych dioli na bazie dife-

nylometanu (Rys. 1). W pierwszym etapie, w wyniku reakcji podstawienia difenylome-

mery o nazwach: diol M, diol H, diol E. Wykorzystano tu m.in. reakcje hydrolizy zasa-

1HNMR, 13

spektroskopii w podczerwieni ATR-

 

 

Rys.1. Schemat reakcji otrzymywania alifatyczno-aromatycznych dioli 
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Sylwia Kapinos1 

1

-052 Opole 

 e (ang. tight junctions - TJ

zonula 

occludens) [2].  

 tight junctions. Dotych-

syczne (classic): klaudyny 1-10,14,15,17 i 19 oraz nieklasyczne (non-classic): klaudyny11-

13,16,18 i 20-

 

tight junctions. 

znacznie krótsze [4]. 

 

budowy oraz funkcji  
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-020 Opole 
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-052 Opole 

 

 

dem   

 Pelargonium graveolens) [2]. T in vitro obu 

(22Rv1 i PC- ne oraz chemo-

in vivo z zastoso-

waniem geraniolu i in vitro 

 fazie G0/G1 cy-

klu komórkow   

 in vitro i in 

vivo 

cynie onkologicznej. 
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e do produkcji implantów [2] czy 

 

 Obecnie nowym trendem obserwowanym w drogownictwie jest zastosowanie 

 

owych 

 

cznego za pom

spektroskopii 

 

 

rzystny w przypadku jego aplikacji w mieszankach recyklowanych przy jednoczesnym 

braku zmiany charakterystyki termoplastycznej w górnym zakresie eksploatacyjnym  
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Tamka 12, 91-  

 

t metoda zol-

równo wytwarzanie odpornych korozyjnie

 

 -
+, 

Cu2+, Zn2+, Ga3+  

 

 

- - 2 wzbogacone 

w-

2  

 zastosowaniem me-

implantów (roztwó

 

  

Cu_TiO2  TiO2  Ag_TiO2  Zn_TiO2  Ga_TiO2.  

 

 

10/IDUB/DOS/2021.  
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ganicznych o znaczeniu biologicznym. BDDE posiada

 

 

na filcu w wodnej zawiesinie tlenku glinu, 

która pozwala w prosty, szybki i wydajny 

 

akcji heterogenicznego  

 

 

 W niniejszej pracy testowano dw

wierzchni poprzez zastosowanie wysokiego dodatniego (+2,4 V) i ujemnego ( 2,4 V) 
1 roztworze H2SO4. Otrzymane 

anodowa aktywacja powierzchni BDDE jest najskuteczniejszym sposobem zapobiegania 

negatywnym skutkom pasywacji powierzchni BDDE przez produkty utleniania FH. Poza 

tym, lepsze parametry analityczne oznaczania FH uzyskano na anodowo aktywowanej 
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1
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 Rifampicyna (RIF) ((3-[[(4-metylo-1-piperazynylo)-imino]-metylo)]-ryfamy-

ryfamycynowych wytwarzanych w procesie fermentacji przeprowadzanej przez szczep 

Streptomyces mediterranei. Ryfampicyna to bezwonny czerwony proszek, który jest bar-

 me-

biotykiem pierwszego rzutu wraz z izoniazydem, pirazynamidem, etambutolem i strep-

Mycobacterium tuberculosis). 

RIF  

i 

niem ich wzrostu. 

 Niniejsza prezentacja przedstawia wyniki opisane w publikacji [1]. W artykule 

 

 W wyniku elektrochemiczne

 

w czterech zakresach: 2,0 × 10-12 - 2,0 × 10-11; 2,0 × 10-11 - 2,0 × 10-10; 

2,0 × 10-10 - 2,0 × 10-9 i 2,0 × 10-9 - 2,0 × 10-8 mol L-1  
-13 i 7,19 × 10-13 mol L-1. W celu zba-

 

 

Literatura: 
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1 -  
2 -Curie 

 2, 20-031 Lublin 
3 -195 Warszawa 

 

pozyskiwanymi z alg morskich lub produkowanymi pozakomórkowo przez niektóre 

 

a-L-guluronowego (blok G) i b-D-

b-1,4 glikozydowymi. 

 Celem 

metali z roztworów wodnych w procesie sorpcji na sorbencie alginowym. Badania pro-

metalu. Parametrami zmie -

ndlicha oraz Dubinina Raduszkiewicza oraz modelami kinetycznymi pseudo pierw-

szego i pseudo- yniki porównano z szeregiem Irvinga-

L-F) obli-

czone z równania izotermy Langmuira-Freundlicha. 

 
Rys. 1. (L-F) dla pierwiastków od Mn do Zn. Dyskusja 

 

-IIS/5/2020 w PB  

i sfinansowane z subwencji badawczej przekazanej przez MEiN.  

0
1
2
3
4
5
6
7
8

Mn Fe Co Ni Cu Zn

logKL-F
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rym w ostatnich l

 przechowy-

jsze  porównaniu do 

z ch z ich wykorzystaniem czujników na czynniki 

kacji. 

  

 na-

litycznych elektro

redox roztworów i pH
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-

al

 

 wykorzystaniem adsorpcyjnej woltam-

 

 stosowana aparatura jest stosunkowo tania. Niskie granice wykrywal-

 wol-

 

-10 mol L-1

 in situ  

a 

zdecydowanie skrócony. 
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 Melittis melissophyllum L.  

idy

in vitro 

nych. 

 Celem nini M. melissophyllum 

w 

-fenyloala-

 flawonoidów, oraz 

-

4 flawonoidów, 8 kwasów fenolowych i 4 

aminopuryna - 1 mg/L, kwas naftylooctowy  1 mg/L, 3% sac

 

oraz kwasów fenolowych. Suplementacja kultur prekursorem (L-

chlorogenowy, o-kumarowy, p-

nolowych i flawonoidów w 

i 744 mg/100 g s.

M. melissophyllum 

wykorzystywane do pozyskiw

smetycznym. 
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niki pochodzenia egzo- 

in vitro. W przypadku kultur gatunku o bardzo bogatym 

, jak dziurawiec zwyczajny (Hypericum perforatum 

 

 

trzech odmian hodowlanych Elixir, Helos, Topas, H. perforatum. Kultury prowadzono 

(50 

 

 We wszystkich badanych ekst

protokatechowego, kwasu 3,4-dihydroksyfenylooctowego, kwasu wanilinowego, kwasu 

chlorogenowego, kwasu neoochlorogenowego oraz kwasu kryptochlorogenowego. Mak-

a 518 mg/100g s.m. dla od-

miany Elixir, 545 mg/100g s.m. dla odmiany Helos oraz 454 mg/100g s.m. dla odmiany 

Topas. in vitro jasmonianem 

kwas chlorogenowy i neochlorogenowy. 
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do wyrobu reaktorów 

 a disiarczek molib-

denu dodawany jest do smarów wysokotemperaturowych 

Tak 

 

 W niniejszej pracy przedstawiono procedury oznaczania V(V) i Mo(VI)  

w próbkach naturalnych bogatych w substancje organiczne (substancje powierzchniowo 

czynne, substancje humusowe) oparte na adsorpcyjnej woltamperometrii stripingowej. 

nem na otrzymywanej in situ filmo

kazuje ona 

in situ 

 laborato-

obrania próbki. 

 W opracowanej procedurze 

3.2 × 10-10 M 1 × 10-9 M 

do 7 × 10-8 M. 

(9.5 × 10-9 M) 3 × 10-8 M - 2 × 10-6 M [1,2]. 
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cz-

z ang. Environmental Protection Agency (EPA)) jako najbardziej niebez-

pieczne zani  

 Ʃ16WWA)  

 

w temperaturach: 500°C (BCS500 i BCCH500), 600°C (BCS600 i BCCH600) oraz 700°C 

m 

Ʃ16WWA (zarówno dla frakcji biodost pnej, jak i ca kowitej) by y zdecydowanie 

Ʃ16WWA oraz dla pojedynczych zwi zków), lecz 

w wi kszo ci przypadków nie by  on liniowy.  
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cum 

 

Artemisia annua (Bylica roczna), ob-

 i kosmetycznych gatun-

ków z tego taksonu. Ninie  A. absinthium, A. vulga-

ris, A. abrotanum, A. dracunculus i A. annua [1, 2]. W 

odpowiednio w 5, 7, 2, 6 i 12 postaciach [3]. Klasycznymi formami surowców propono-

Lactobacillus, Bacillus, Leuconostoc 

i/lub przez grzyby z rodzaju Aspergillus. Kolejnymi innowacyjnymi surowcami kosme-

tury in vitro. A. annua, to gatunek wykorzy-

stywany w formie ekstraktów z kultur kalusowych i/lub z kultur komórek merystema-

tycznych
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oaktywnych metabolitów oraz bio-

in vitro

  kosmetycz-

W kulturach in vitro bio-

- 

in vitro 

szej liczby kosmetyków i suplementów diety. Produkcja niektórych cennych leków 

 

 

in vitro Aronii, udo-

A. x prunifolia), kultury in 

vitro gatunków rodzaju Schisandra 

tadienowych (S. henryi; S. rubriflora). Kultury in vitro Verbena officinalis 

skiwania w erbaskozydu, a kultury in vitro Nasturtium officinale 

wiastki o znaczeniu prozdrowotnym (m.in. Ca, Cr, Cu, Fe, Li, Mg, Se). Uzyskiwane przez 

e kultury in vitro, w tym szczególnie kultury prowadzone 

w 

drowotnych. 

 

 

Finansowanie: Narodowe Centrum Nauki 2016/23/D/NZ7/01316.  
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y za-

ang. High Tem-

perature Short Time

skim zapotrzebowaniu energii i wody.  

 Aspekt technologiczny procesu ekstruzji wymaga kontroli wielu parametrów 

i 

czne 

-warzywnych i ziemniaczano-owocowy

 

 

 

Badania wykonano w ramach realizacji projektu LIDER X nr umowy 

LIDER/29/0158/L-

   



ABSTRAKTY  

56 

 

Anna Kiczor1 1 

1  

-031 Lublin, anna.kiczor@poczta.umcs.pl 

 

sieci polimerowej jonów lantanowców lub zastosowanie kropek kwantowych).  

 

2 niu kropek 

bottom-up

 top-down), czyli 

bottom-up 

(koloidalna), a top-down: strukturyzacja powierzchni (trawienie), powstawanie kropek 

W metodzie litografi  
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1, Adam Kokotkiewicz2 2, Agnieszka Szopa1, Halina 

Ekiert1 

1

 

 2

 

 Verbena officinalis 

antyoksydacyjnych, przeciwzapalnych, przeciwdrobnoustrojowych oraz sekretolitycz-

fenylopropanoidowych - werbaskozydu i izowerbaskozydu oraz irydoidów  hastato-

zydu i werbenaliny w ekstraktach z kultur in vitro (kalus

cych w bioreaktorach oraz z ziela V. officinalis  warunkach gruntowych. Oce-

nie poddano ekstrakty z kultur zawiesinowych prowadzonych w dwóch typach bioreak-

torów: m -  balonowym (BB) oraz z 

prowadzonych w bioreaktorac w ekstraktach metanolo-

wych z ziela oraz z biomasy kultur in vitro -

benaliny 4211 mg/100g s.m. a hastatozydu 399 mg/100g s.m. Produkcja obu glikozydów 

fenylopropanoidowych we wszystkich typach prowadzonych kultur in vitro 

 9177 

mg/100g s.m. a izowerbaskozydu od 266 do 340 mg/100g s.m. Werbenalina i hastatozyd 

 kultur zawiesino-

 izowerba-

skozydu w ekstraktach z kultur prowadzonych  4,05- i 3,27-krot-

 zielu. Prowadzenie kultur in vitro 

klimatycznych, edaficznych  tym zanieczysz  
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rolno-

h. Wytworze-

-

rzono i s  

rzywo biodegradowalne na bazie skrobi termoplastycznej Bioplast 106). Obydwa two-

 0,75 mm, wysuszony w temperaturze 70 °C 

 

w 

 przy-

 stwier-
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1 2Instytut 

 

 

proje

 

Os

w 

 

  

cywilny, bada

 

 Przeprowadzono epidemiologiczne badanie przekrojowe w grupie 237 miesz-

-S), autorstwa M. Zadwornej  

charakterystyki badanej grupy. W badaniu ana-

-

w 
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(20 (3) 2017; 579-597  
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 kietu statystycznego 

test U Manna  Whitneya , test Kruskala  Wallisa wraz z testem post hoc. Wykorzystano 

 

OPZZS,  porównaniu do 

 

seniorów. 

  

1.  

 

3. Wr

zdrowotnych. 4. 

5. 

6. Osoby 

7. 
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  z pierwszych 

 ko-

protetyczne Georga Washingtona  

  

[1].  

 

cji, w tym covid-

aby zap

o odlewnictwa protez [2]. 
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 This project aimed to achieve research, development, and proposed commer-

cialization of innovative antimicrobial systems for plastics, coatings, cosmetics, and tex-

tiles as well as to transfer the laboratory research results to industry. For this reason, 

a group containing research organizations and industry partners was set up (Tomas Bata 

University in Zlín; University Palacký in Olomouc; BIOMEDICA, spol. s r.o.; Centre for 

Organic Chemistry Ltd.; Fatra, a.s.; INOTEX, Ltd.; Synpo, a.s; The National Institute of 

Public Health). 

 Antimicrobial agents can be strongly attached to polymeric systems so that they 

only protect the surface of the material without effect on the environment without un-

desirable health and ecological effects. The studied antimicrobial agents were inorganic 

silver particles that can be covalently bonded in the polymer structure and organic pho-

toactive phthalocyanine derivatives having the ability to change the ground state of tri-

plet oxygen to an excited one (singlet form of oxygen) which is very reactive and can 

therefore prevent the growth of most microorganisms. It has been found that this form 

of oxygen is also able to destroy some organic pollutants.  

 This knowledge of the synthesis of innovative antimicrobials was followed by 

their incorporation into plastics in the form of masterbatches. The second group of the 

project examined antimicrobial coatings (layers preventing microbial colonization of the 

substrate). As part of these activities, varnishes were developed for the treatment of plas-

tics  especially PET foils for food packaging and polyolefins. Almost all products used 

in cosmetics can undergo microbial contamination. Microorganisms can damage cos-

metic products as well as human health. Therefore, selected antimicrobials were devel-

oped for cosmetics. The last area of interest was the textiles modification to improve their 

functionalization. The main advantages of using the new concept were long-term pro-

tective effect, resistance to harsh climatic conditions of technical textiles, and resistance 

to abrasion at repeated industrial washing. Detailed information about the competence 

centre ALTERBIO is available on the website www.alterbio.eu. 

 

This work was supported by the Technology Agency of the Czech Republic (Grant no. 

TE02000006).  

http://www.alterbio.eu/
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antywirusowe, przeciwzapalne, antymutagenne, antynowotworowe i immunosupre-

miodu to nie tylko subiektywny czynnik wyboru konsument

wanych do 

oraz z zastosowaniem skali Pfunda przy 560 nm [3] i 635 nm [4]. Badania przeprowa-

powe, sp
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, PVC, PE) 

minowych. 

 

Rys. 1. Wyeksploatowane zraszalniki oraz wtórny PP z rozdrobnionych zraszalników. 

 Technologia wytwarzania elementów mineralno polimerowych jest oparta 

o 

piasek, jak ró

-

 

 

- polime-

bek kompozycji mineralno polimerowych.  
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w 

cesowi starzenia w warunkach kontrolowanych, tj. 4 tygodnie w temperaturze 60°C, przy 

wykorzystaniu komory termicznej Pol-

chanicznych zos

-EN ISO 527-3. Badania wykonano dla próbek 

przed i po procesie starzenia. W celu przeprowadzenia analizy badanych folii i ich wy-

Ta-

beli 1. 

 
Tabela 1. . 

zaobserwowano w przypadku folii wykonane

 

 

.  
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na poziomie nanometrycznym lub molekularnym [1]. 

pleksami lantanowców. 

 

a diakrylau glicerolu i metakrylanu metylu z dodatkami kompleksów lantanowców (III) 

z kwasem 1H-pirazolo-3,5-dikarboksylowym. Monomery BPA.DA i MMA zmieszano 

w proporcjach 70%:30% i dodano 1% wag. fotoinicjatora 

2(Hpdca)3 w proporcjach 

ane mate-

scencyjnej oraz pomiarom mechanicznym. 

 Na podstawie wyników analizy termograwimetrycznej przeprowadzonej w at-

gandów/polimeru. 

podobnie. 

Literatura: 
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Polymer Jouarnal, 106 (2018) 318-328.  



 ABSTRAKTY 

67 

 

1, Joanna Dubicka Nowak2 

1Politechnika Lubelska, Wydz. Mechaniczny, Kat. Podstaw Konstrukcji Maszyn i Mecha-

troniki/Filipek-Motors Sp. z o. o. 
2Politechnika Lubelska, Wydz. Mechaniczny, Kat. Mechaniki Stosowanej/Filipek-Motors 

Sp. z o. o. 

 

- 

nym w zwolnionym tempie 

(Rys. 1.). 

 

 

 

Rys. 1.  

Badania przeprowadzone w Filipek-Motors Sp. z o. o. realizowane w ramach Projektu "Zaprojektowanie i badania 

 dofinansowanie POIR.01.01.01-0245/19-00. Projekt jest 

-motors.pl/#Project  
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pozytowe typu bulk 5 mm, co 

znacznie przyspiesza czas zabiegu ale przede wszystkim zmniejsza ryzyko powstawania 

pustych przestrzeni. 

 

bulk fill aplikowanych jednowarstwowo. 

 

bulk fill typu SDR (Dentsply Sirona), wykorzystano z ̨by ludzkie trzonowe bez 

pr chnicy, w których opracowano ubytki I klasy wg Black a, na grubo  4 mm. Materia  

 

lamp  3M ESPE Deep Clin przez okres 10 sekund. Do bada  mikrostrukturalnych wy-

yto mikro-

 

a) b)  

Rys. 1.  SDR: a) widoczne jest dno 
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 Podczas prac badawczych wykorzystano tworzywa powszechnie wykorzysty-

wane w 

 po starzeniu w ko-

-07:2011. w celu dokonania ich jako-

 

 

Literatura: 

[1] Onwulata C.l, Thomas A.E, Cooke P.H, Isobe S., Carvalho C.W.P, Tomasula P.M.: 

Protein- based composites and biomaterials [w]: Biochemical Physics and Biodete-

rioration New Horizons. Institute for Engineering of Polymer Materials and Dyes, 

201 -81. 
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z  

wytwarzania kompozytów polimerowych. 

 

-

naprzeciw rozwi  

 

 tworzywo biodegrado-

rodukty uboczne 

z 

o 

 zastosowaniem 20, 30 

i 40 

 

 

i 

 

runkach cyklicznych. 

 

 

cyklicznych kompozytów.  
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 Friction during forming processes is an undesirable phenomenon that causes 

a loss of mechanical energy during the interaction of the tool with the workpiece mate-

rial. Enhanced tribological properties can extend the tool life. To reduce the coefficient 

of friction, several technologies are used in practice, which can include thermo-chemical 

treatment, hard and wear-resistant coatings, shot peening and others. One of the existing 

methods of friction reduction, based on the principle of covering the samples by regular 

arrays of ablated dimples with different size and shape (typically spherical or cylindrical), 

is laser surface texturing. Based on the theoretical background of the forging processes 

tribology the set of experiments was carried out. Two series of dimple geometries were 

textured by the laser beam on the surfaces made by MAG weld cladding techniques using 

SK STELKAY 6-G cobalt alloy as deposited material. Weld cladding process parameters 

were as follows: voltage of 19.9 V, current of 220 A and wire feed speed of 3.5 m.min-1. 

Textures were machined by the ytterbium fiber ns laser operating at wavelength of 1064 

nm with average output power of 16.4 W, pulse frequency of 75 kHz and scanning speeds 

of 1300 mm.s-1 and 2000 mm.s-1, respectively. Twenty ablated layers with the depth of 

1 

(50 

racy of the textures was evaluated using an optical, electron (JEOL JSM 7600F) and con-

focal microscopy (ZEISS LSM 700).  By comparing the two sets of samples, it was found 

that a more suitable parameter to achieve smaller deviations from the nominal dimen-

sions of the textures is a scanning speed of 1300 mm.s-1. Another finding was that in the 

edge positions of the oval textures, the depth values were closest to the nominal value. 

The results show limited possibility of ns laser application to generate different surface 

structures for tribological modification of the weld cladded surfaces due to the presence 

of recast layers and molten material formation on the walls and on the bottoms of these 

depressions. The recast layers are caused by a plasma interaction with molten material 

and also by absorption and dispersion of the laser beam caused by the machining process 

products  fumes, plasma, melted material drops etc. 

The reported research was supported by the research project S0104  Flex-TOOL Smart EUREKA: Anintegral process value chain 

based on hybrid manufacturing process for a flexible and reconfigurable production of high complexity tooling and partialy by the 

project KEGA 022STU-4/2019.  
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Od kilku dekad 

tycznego. Jednym z atrakcyj  technolo-

2 na drodze 

[1]. Jednym z kluczowych wyzwa 2

z 

 ta

wyprodukowanego z wykorzystaniem komercyjnego CeO2. Natomiast, zaproponowana 

powtarzal  jak i umiarkowane 

koszty. 

Literatura: 

[1] L.V. Mattos, G. Jacobs, B.H. Davis, F.B. Noronha, Chemical Reviews, 112

[2] A. Sienkiewicz and A. Kierys, Microporous Mesoporous Materials, 318 (2021)

111032



ABSTRAKTY 

73 

3+

naturalnych monoterpenów  metoda FRAP 

Karolina Wojtunik-Kulesza1, Kamila Kasprzak-Drozd1, Jakub Soja2, Anna Oniszczuk1 

1 20-093

Lublin 

*e-mail: karolina.wojtunik@umlub.pl
2  w Lublinie, 

-612 Lublin

wielu badaczy. Opró  prze-

jony Fe2+/Fe3+, których pr  organizmie zapewnia optymalne funkcjo-

wego poziomu wspomnianych jonów w organizmie, co skutkuje nasileniem procesów 

nowotworowe czy neurodegeneracyjne [1].  

 15 naturalnych monoterpenów 

cyjne. Celem ba 3+

z ferric reducing an-

tioxidant power

[Fe2+  w odniesieniu do substancji wzorcowych: troloksu i kwasu galuso-

wego.  
3+ 

(m.in. 

Literatura: 

[1] K. Wojtunik-Kulesza, A.Oniszczuk, M. Waksmundzka-Hajnos, An attempt to elu-
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Design of composite parts in the past consisted of many trials, prototyping and 

testing, resulting in increased production costs. With the advances of technology and 

performance of personal computers came on the analytical range of 3D CAD software 

to enable the design and analysis in a virtual environment. This eliminates the tedious 

and expensive, often limiting the design process: test - mistake. Often the designer ne-

glects the preparatory phase in order to reduce costs and propose over equipped compo-

nents, which today is highly inappropriate. 

Carbon fiber composites, particularly those with polymeric matrices, have be-

come the dominant advanced composite materials for aerospace, auto-mobile, sporting 

goods, and other applications due to their high strength, high modulus, low density, and 

reasonable cost. This paper describes the possibilities of use of carbon fiber composite. 

As a tested model bikes handlebars were chosen and calculation for trial jump form 

3 meters were performed. After calculations of loads and forces, the simulation in soft-

ware Solid Works was performed. With applied calculated force of 1256 N the maximum 

deflection was at the edge of the handlebar of value 6.126 mm. Safety factor was defined 

using the Tsai-Wu Criterion and in our case came a safety factor to 1.22, which means 

the handlebars exceeded the safety criterion of 1. Test model was manufactured to prove 

the possibility of making the handlebars from carbon fibre composite. Technique called 

core wrapping was used, where the core made of Styrofoam was wrapped by layers of 

carbon fiber and epoxy resin. As the material for making the test model woven carbon 

cloth (180 grams per square meter) was chosen as fabric, MGS's L285 epoxy resin and 

hardener for laminating and Styrofoam to make the core. After tracing the main dimen-

sions reduced at diameter by 30% rough model was cut and sanded to required quality. 

Manufactured part weight 239 grams, what is more than the calculated part, but much 

less than the original part. Compared with aluminum handlebars with the same dimen-

sions, the weight is 313 grams. Weight savings in our case is up to 34% compared to 

simulation. 
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czania nikotyny i jej metabolitów  kotyniny i trans- -hydroksykotyniny w osoczu osób 

-Hita-

prowadzono w temperaturze 30°C na kolumnie Agilent 5 HC-C18(2) 

(250 

fazie ruchomej) i 

fazy ru /min-1

-

14 min, z odpow -1.59 ng/ml, LOQ w zakresie

4.10-

-2.24).

Do izolacji analitów zastosowano  ciecz- ie 

-HPLC-

w 

W osoczu krwi palacza oznacz

5.02 ng/ml i trans- -
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Historia ruchomych protez dentystycznych zacz

8 za czasów  panowania rodu Tokugawa,  pierwszych 

protez wykonanych z drewna. W ano 

protetyczne  Georga Washingtona  prawdziwych 

z , 

. 

technologii jak CAD/CAM, wykorzystanie skanerów 

konanie prac protetycznych. Ogranicza kontakt z pacjentem, 

-19.

na drukarce 3D, 

dalsze prace,  Komputerowo wspomagane pro-

lewnictwa. 
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dr hab. n med. Anna Szabelska3 

1  Uniwersy-

tetu Medycznego w Lublinie 
2 Nowoczesnych Technologii Uniwersy-

tetu Medycznego w Lublinie 

 

niami szlachetnymi lub produkowana ze stopów metali dentystycznych. Ozdoba 

Gri

 

 

 

 

termoformowanej 

 

 

zgryzowych w jamie ustne
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Analiza mikrotomograficzna struktur oraz przylegania 

typu bulk fill 

1 2 3, Monika Ostapiuk2 

1 Dentystycznego Uniwersytetu Medycznego w Lublinie, 

ul. -093 Lublin
2

bystrzycka 36, 20-618 Lublin 
3

w -093 Lublin

bulk fill to kompozyty, które cechuje redukcja skurczu polime-

 dodanie fotoaktywnych 

degradacji nawet przy polimeryzacji warstw o 4 5 mm. J

f

z 

 komputerowej adhezji 

z fill  (SDR, DentsPly, Sirona) do tka-

 ludzkie trzo-

nowe bez pr chnicy, usuni ̨te ze wskaza  ortodontycznych. W bach opracowano 

ubytki I klasy wg Black a, na g boko  4 mm. po czym aplikowany by  system wi ̨ ̇ ̨cy 

 Tokuyama Clear Fil Universal Bond Quick  zgodnie z zaleceniami producenta. Na-

specjalnego pistoletu ubytków 

 pojedynczej warstwy kompozytu na ́ 4 mm, która 

nie  lamp ̨ 3M ESPE Deep Clin przez 10 sekund. 

W celu wykonania analizy   mikrotomografu kom-

puterowego SkyScan 1174 (Bruker). 

  Na pod-

- -mm 



ABSTRAKTY 

79 

swobodnym

Filip Longwic1, Aneta Tor 1, Tomasz Garbacz1 1, Vladimir Sed-

larik2, Martina Pummerová2 2 

1

Tworzyw Polimerowych 

*e-mail: f.longwic@pollub.pl,  a.tor@pollub.pl,  l.garbacz@pollub.pl, t.garbacz@pollub.pl
2Tomas Bata University in Zlin, Centre of Polymer Systems

*e-mail: sedlarik@cps.utb.cz, pummerova@utb.cz, pvalcova@utb.cz

w  folie poddano pro-

cesowi starzenia w warunkach kontrolowanych, tj. 4 tygodnie w temperaturze 60 °C, 

przy wykorzystaniu komory termicznej Pol-Eko SLW 115 TOP+.  

-EN ISO 527-3. Ba-

próbek przed i po procesie starzenia. 

ze 

. 
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Badania pola temperatury podczas spalania polietylenu 

 

1, Adrian Kruk2 

1

rzyw Polimerowych 

*e-mail: b.samujlo@pollub.pl 
2  

 - -2] cz

 W ramach prowadzonych 

i synergicznego trójtlenku antymonu  

dek ten wprowadzono do polietylenu Malen E FABS 23-

PN-EN 60695-11-10, przy jednocze-

kamery termowizyjnej.  

  

ry w obszarze spalania próbek 

 stosunku do czystego PE 

z  
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[1]  of 

extrusion and injection moulding of thermoplastic polymer composites and nano-

composites, Lviv Polytechnic Publishing House, Lviv 2013, p.71. 

[2] -Techniczna 
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Nowoczesny system uplastyczniania preform PET i PP 

1, Adam Kozera1 

1 -technolog 

 W opracowanym systemie uplastyczniania tworzyw sztucznych dobrano   pro-

 zdol-

 

wier

odbicie nie rozproszonych fal podczerwonych i odpowiednie je skupia na preformie. 

 

 

 

 

 

 

 

 

Rys. 1.  

 

 

 

prace B+R nad systemem uplastyczniania tworzyw sztucznych z zachowaniem uni-

 

Numer projektu: RPLU.01.02.00-06-0053/16.  
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Andrzej Leniart1, Mariola Brycht1, Barbara Burnat1, 1 

1 , 

ul. Tamka 12, 91-  

 

sowanie w katalizatorach 

w 

wanie i kontrolow-

em mamy 

brania odpowiednich parametrów elektrochemicznego osadzania metali, zasadniczy 

 

 

ystyka topograficzna i elektrochemiczna wytworzonego katalizatora GC-MWCNT-Pd. 

 

-EDS). Natomiast 

char

cyklicznej (CVC) i elektrochemicznej spektroskopii impedancyjnej (EIS).  
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Nonlinear dynamics of a new energy harvesting system 

with quasi-zero stiffness 

Jerzy Margielewicz1, 1, Grzegorz Litak2, Piotr Wolszczak2, Daniil Yur-

chenko3 

1Silesian University of Technology, Faculty of Transport and Aviation Engineering, Poland 
2Lublin University of Technology, Faculty of Mechanical Engineering, Poland 
3Institute of Mechanical, Process & Energy Engineering, Heriot Watt University, UK 

 Results of modelling a new nonlinear multi-stable QZEH (quasi zero energy 

harvester) system for harvesting energy from vibrating mechanical devices were pre-

sented. Detailed tests were carried out on the system model, which consisted of a beam 

and a system of springs, which were used to determine the potential of a quasi-flat well. 

Two dimensional distributions of the Lyapunov exponent were output from the numer-

ical model, using the assumed range of variability within the control parameters, and 

plotted as a map in multi color. These maps are related to diagrams of the RMS values 

of the voltage that is induced on the piezoelectric electrodes. To identify the optimal 

conditions for harvesting energy from mechanical vibrations, a multi colored map of 

the RMS voltage values was produced. Its reference to the Lyapunov distribution map, 

showed that in the chaotic motion zones, energy harvesting is reduced. Based on the 

established sections of the Lyapunov exponent, diagrams of solutions (DS) showing the 

number of coexisting solutions and their periodicity were drawn. Multiple solutions and 

basins of attraction have been identified. On their basis it was possible to estimate the 

probability of obtaining a solution with the greatest energy harvesting efficiency. More-

over, a method of acting on the solution trajectory, by means of an impulse initiated at 

a specific moment in time, has been proposed. The results of the model tests were visu-

alized as multi colored maps of impulse excitations.  

  

 The direct reference of the results of QZEH model tests to the tristable energy 

harvesting (TEH) system clearly indicates the advisability of using the QZEH system in 

terms of higher excitation amplitudes. The QZEH system also shows an improved ability 

to harvest energy in the low range of values of excitation frequencies.  



ABSTRAKTY  

84 

A fluidic piezoelectric vibration energy harvester 

used for pneumatic system 

Zhonghua Zhang 

Institute of Precision Machinery and Smart Structure, Zhejiang Normal University, Jinhua 

321004, P.R. China 

 Harvesting energy from the ambient vibration to replace the conventional elec-

trochemical batteries has gained considerable interest. Different from the most existing 

flow induced vibration energy harvesters based on the continuous airflow, by using the 

pressure energy of the air rather than the kinetic energy, a novel pneumatic piezoelectric 

vibration energy harvester (PVEH) based on compressed air-transducer-structure inter-

action is presented and fabricated. The compressed air was used as the transferring me-

dia to realize the energy conversion from the kinetic energy of the vibration to the electric 

energy. Another difference from the previous most PVEHs was that the piezoelectric 

element of the proposed PVEH was not directly subjected to the vibration sources. 

 To verify the feasibility of the proposed principle and design, the experiments of 

frequency responses were performed to evaluate the energy harvesting performance in 

terms of vibrational displacement and open-circuit voltage. It was found that the power 

generation characteristics of the pneumatic PVEH was almost totally independent of the 

vibration properties because of the mutual interaction between the compressed air, pie-

zoelectric transducer and damping orifice. Experimental results demonstrated there was 

an optimal proof mass of 12.5 kg to maximize the open-circuit voltage for this prototype 

PVEH. The optimal excitation frequency of the voltage-frequency response decreased 

linearly with the rising air pressure. The open-circuit voltage could be improved through 

reducing the size of damping orifice, where the output voltage reached the maximum 

value of 51.6 V at the air pressure of 0.5 MPa with the valve opening of 1/6. Besides, more 

than one peak voltage would occur with the increase of the air pressure or the size of the 

damping orifice. 
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Zinc doped BCZT/PVDF-HFP for improved perfor-

mance of Flexible Piezoelectric Nanogenerator 

Ben Ayed1, A. Bouhamed2, H. Nouri2, N. Abdelmoula1, H. Khemakhem1, O. Kanoun2 

1Laboratory of Multifunctional Materials and Application (LaMMA), faculty of sciences 

of Sfax, University of Sfax, 3000 Sfax, Tunisia 
2Professorship of Measurement and Sensors Technology, Chemnitz University of Technol-

ogy, Reichenhainerstraße 70,09126 Chemnitz, Germany 

 Lead free piezoelectric nanoceramics BCZT and Zn BCZT were synthesized by 

solgel technique. PVDF HFP (Poly-(vinylidenfluorid co hexafluorpropylen)) compo-

sites were prepared through simple solution casting method with incorporation of dif-

ferent amounts of BCZT and Zn BCZT powder. X ray diffraction (XRD) was per-

formed to investigate crystal structure of nanoparticles and nanocomposites and quan-

tify the polar -phase transformation within the nanocomposites.  

 As results, PVDF-HFP/10% Zn BCZT nanogenerator exhibits the highest out-

put voltage in comparison to the other nanogenerators with a maximum output voltage 

1.9 V under tapping with mechanical shaker and power of 2.13 µW at a load resistance 

of 1 M . As well, this nanogenerator demonstrates good output voltage of 9 V under 

finger tapping. This research illustrates that PVDF-HFP/Zn BCZT nanogenerator has 

a lot of potential in wearable technologies. 

  



ABSTRAKTY  

86 

Brief dynamic investigation 

of asymmetric bistable energy harvester 

João Pedro Norenberg1, Americo Cunha Jr.2, Samuel da Silva1, Paulo Varoto3 

1São Paulo State University, Ilha Solteira, Brazil 
2Rio de Janeiro State University, Rio de Janeiro, Brazil 
3University of São Paulo, São Carlos, Brazil 

 Bistable oscillators are efficient and well studied in energy harvesting applica-

tions, as they generate electricity in the wide frequency bandwidth [1,2]. However, most 

of them are studied disregarding asymmetry effects, which are unavoidable under appli-

cation conditions. Asymmetries arise from uncertainties and randomness in manufac-

turing and operational processes and even environmental variations. Thus, this study 

approaches a bistable system for energy harvesting, evaluating two sources of asym-

metry. The first is an asymmetry in the restoring force and the other in the rotation of 

the system base. The goal is to verify the influence and sensitivity of the asymmetric sys-

tem and understand its effects on energy capture. For this, classical tools of nonlinear 

models are used, such as basins of attractions. In addition, a powerful statistical approach 

is used to verify which parameters have the most influence on the variation of the re-

sponse, called the Sobol indices [3]. Results showed that asymmetric effects significantly 

influence energy harvesting, and it is predominated by variations of bias angles, ampli-

tude and frequency of excitation, and piezoelectric coupling. It has also been shown that 

the order of importance of the parameters can change from stable conditions. This in-

formation can be fundamental for decision making in projects, such as prototype devel-

opment, parametric optimization, and robust prediction of nonlinear harvesters. 
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Exploring mode activation and its role 

in two-degree-of-freedom galloping systems 

for promoting energy harvesting 

Guobiao Hu1, Junlei Wang2, Lihua Tang3, Yaowen Yang1 

1School of Civil and Environmental Engineering, Nanyang Technological University, Sin-

gapore 
2School of Mechanical and Power Engineering, Zhengzhou University, China 
3Department of Mechanical Engineering, The University of Auckland, New Zealand 

 Most galloping piezoelectric energy harvesters (GPEHs) in the existing literature 

are modeled as single-degree-of-freedom (SDOF) systems. A recent experimental re-

search reported the observation of the mode activation phenomenon in a two-degree-

of-freedom (2DOF) GPEH [1]. This study focuses on the development of the theory to 

unveil and explain the mode activation mechanism of a 2DOF GPEH. The physical 

model of the GPEH presented in [1] exhibited behavior like a 2DOF system in the low-

frequency regime. It can be represented as a lumped 2DOF model using the theory de-

veloped in [2]. In this study, the governing equations of the 2DOF GPEH are established 

based on the lumped parameter representation approach. The harmonic balance method 

is employed to derive the analytical solutions. The obtained explicit expressions of the 

solutions indicate that different vibration modes of the 2DOF GPEH may be activated 

under different conditions. The averaging method is used to determine the stabilities of 

the solutions. According to the characteristics of the solutions, the design space is divided 

into five regions with different dynamic features. An equivalent circuit model (ECM) of 

the 2DOF GPEH is built based on the electro-mechanical analogies. The analytical solu-

tions are verified by the numerical results obtained from the equivalent circuit simula-

tion. A parametric study reveals that the activation of the first mode viration of the 2DOF 

GPEH is favorable for reducing the cut-in wind speed and increasing the output voltage 

amplitude. While the second mode vibration should not be incurred. Otherwise, the en-

ergy harvesting performance would be deteriorated. 
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Achieving vibration-to-rotation conversion with a canti-

lever-driven rotor for efficient energy harvesting 

Qinxue Tan1, Kangqi Fan1 

1School of Mechano-Electronic Engineering, Xidian University, Xi an 710071, China 

 Currently, the majority of conventional energy harvesters still suffer from poor 

performances when utilized in the environment with extensive mechanical vibration en-

ergy sources. To address this challenging issue, this paper reports a novel cantilever-

based rotor, which can convert vibrations to high-speed unidirectional for achieving the 

superior performance of energy harvesting. An electromagnetic energy harvester based 

on the rotor is designed, fabricated, and experimentally tested to reveal the performance 

of the rotor in harvesting vibration energy. When excited by a harmonic vibration of 0.8 

g (1 g = 9.8 m/s2), the fabricated harvester exhibits a large working bandwidth and high 

peak power output. Moreover, electric outputs of the harvester can persist for almost half 

a minute after the external excitation vanishes, making better suitability for intermittent 

vibration in the real-world. With the electric energy captured by the harvester from the 

harmonic vibration with an acceleration of 0.8 g and frequency of 16.6 Hz, a wireless 

sensor has been achieved self-powered function with the potential application of moni-

toring the working conditions of running machines. The harvester can also achieve self-

sufficient wearable electronics by generating electric energy from irregular human body 

motions. This study demonstrates the promising applications of the cantilever-driven 

rotor and the corresponding harvester in efficiently exploiting ambient vibration energy 

and realizing self-sustained wireless sensors and wearable electronics.  
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On applying fractional calculus in nonlinear dynamics 

for energy harvesting 

Maurício A. Ribeiro1, W. B. Lenz1, A. M. Tusset1, J. M. Balthazar1,2, G. Litak3 

1Universidade Tecnológica Federal do Paraná- Ponta Grossa, Paraná, Brazil 
2Federal Technological University of Paraná, Ponta Grossa, PR, Brazil 
3Faculty of Mechanical Engineering, Lublin University of Technology, Lublin, Poland 

 The high demand for energy consumption in recent years and the search for 

ways to produce energy, it led researchers to invest in a search to solve these problems. 

Thus, devices are proposed for collecting clean and renewable energy. Thus, several 

works explore experimentally and/or theoretically to obtain non-linear mathematical 

models to a prediction of the dynamic behavior of these structures for energy harvesting. 

Therefore, we analyze some mathematical models with the proposal of fractional 

calculusorder to analyze the behavior of device dynamics considering the parameter of 

the fractional derivative operator. Therefore, we analyze the nonlinear dynamic behavior 

of these devices based on fractional operator parameters and thus determine the regions 

in which the system has chaotic or periodic behavior. For this, we numerically analyze 

such dynamic behaviors of some models proposed by Balthazar and Litak and thus pro-

pose a generalized view of nonlinear dynamics with fractional calculus, as these analyzes 

are important as they corroborate parameters that will serve to build controls designer 

applied to the structure for energy harvesting 

 

 

 

 

Literature: 

[1] Ribeiro, M. A., Tusset, A. M., Lenz, W. B., Balthazar, J. M. (2021). Dynamic analysis 

of the non-linear behavior of an ocean buoy for energy harvesting. The European 

Physical Journal Special Topics, 1-4. 

[2] Ribeiro, M. A., Tusset, A. M., Lenz, W. B., Kirrou, I., Balthazar, J. M. (2021).Numer-

ical analysis of fractional dynamical behavior of Atomic Force Microscopy. The Eu-

ropean Physical Journal Special Topics, 1-7. 

[3] Tusset, A. M., Balthazar, J. M., Rocha, R. T., Felix, J. P ,Varanis, M; ,Ribeiro, M. A, 

Oliveira, C. Iliuk, I. Litak, G. (2022). On Energy Harvesting with Time-Varying Fre-

quency by Using Magneto Piezo Elastic Oscillators with Memory. Advances in Non-

linear Dynamic.  



ABSTRAKTY  

90 

Enhanced energy using time delay feedback control 

of bi-stable systems 
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 A detailed discussion will be presented on energy harvesting from a bi-stable 

system with delayed feedback control [1]. The system is an inverted cantilever beam, 

buckled under load of tip-mass, forced by harmonic base vibration [2]. Energy is har-

vested using piezoelectric patches attached to both sides of the beam. Without applica-

tion of control the selected system behaves chaotically. Objective of control is to push 

the system dynamics into high energy periodic orbits and consistently harvest higher 

power. The discussion will reveal the process of choosing optimal values for control pa-

rameter and bifurcation of attractor with change in control-gain.  
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Dynamic Analysis of an FSI based Energy harvester 

Rajanya Chatterjee1, Chhote Lal Shah2, Sayan Gupta1 and Sunetra Sarkar2 
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The energy harvesting characteristics of a flexible beam with an embedded pie-

zoelectric layer, due to flow induced vibration, is investigated. The flow is assumed to be 

vestigated to identify the dynamical regimes at which, energy can be harvested efficiently. 

A parametric study is carried out with respect to the stiffness( ) and mass ratio( ). The 

results are simulated numerically by using an in house threeway coupled Immersed 

Boundary Method (IBM)-based Fluid-structure Interaction (FSI) solver [1]. After un-

dertaking detailed grid and mesh convergence studies, the three-way coupled solver has 

been validated with existing literature [2]. A stiffness regime of  = 10 2 was identified, 

where the beam undergoes a sustained oscillation (see Fig.1) and a periodic voltage out-

put was derived. Furthermore, the present study gives insight on the selection of mode 

shapes for efficient design of the energy harvester from the piezoelectric beam by im-

proving its efficiency and robustness of the energy harvesting process. 

t 

Fig. 1. Tip displacement time history, of a beam at  = 10 2. 
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Experimental Analysis of a Piezomagnetoelastic Bistable 

Energy Harvesting System: Preliminary Test Results 

João Pedro Norenberg1, Americo Cunha Jr.2, Samuel da Silva1, Paulo S. Varoto3 
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Intentional nonlinear effects has proved to significantly improve electromechan-

ical energy conversion in piezoelectric vibration energy harvesting systems. The present 

work describes an experimental apparatus specially designed in order to study the non-

linear dynamic behavior of a piezomagnetoelastic energy harvesting system. The system 

is composed of a slender and very flexible cantilever spring steel beam partially covered 

with piezoelectric sensors and driven by an acceleration signal applied through the 

boundary condition. The beam carries a lumped mass at the free which in turn interacts 

with two rare earth rotatable magnets that are placed at a certain distance from the beam 

tip mass. The orientation of the magnets with respect to one of the symetric axis allows 

variation of the magnetic field and consequently the induced nonlinear effect on the 

beam. Additionally, the test setup inclination can also be varied by adjusting the inclina-

tion of the vibration exciter excitation axis. Different combinations of these angular 

quantities lead to very interesting testing results, including transition from transient cha-

otic to limit cycle motions, among others. The presentation aims to share preliminary 

testing results from this ongoing experimental investigation. Signals from transient cha-

otic as well as limit cycle oscillations are observed in the experimental results. 
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Recently energy harvesting from moving structures has been a topic of a lot of 

research. Particular importance of this systems can be seen in applications in electrically 

powered Unmanned Aerial Vehicle (UAV) multirotor, fixed wing or delta wing plat-

forms, where sunlight or vibrations of UAV platform can be source of additional energy 

to power supply of small devices with low power demand [1,2]. Among different types 

of energy harvester equipment, a piezoelectric material appears to be the most effective 

component allowing to convert the surrounding mechanical vibration energy into the 

electrical energy directly [3,4]. It is known that the piezoelectric materials in many prac-

tical applications are used exactly as sensors to measure vibrations of 1D structures 

(beam, pipe) or 2D (plate, bridges) or as a device to structural health monitoring of these 

structures [5]. 

Considering some properties of piezoelectric elements it is also possible to state 

that harvested energy with using these smart elements is not high and its level is only in 

range of micro or milli-watt orders. It caused to develop of fabrication process of piezo-

electric elements, improves some their parameters and finally to use harvesting systems 

in a wider range of applications. Taking into account the showed peer review, this paper 

is focused on the enhance the efficiency of the energy harvesting system and also on 

analysis of an influence of a fractional order component on parameters of the 

vibration based energy harvesting (EH) located on the copter. The proposed approach 

provides novelty in the range of power supply of some low energy sensors located on 

the UAV platforms. 
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The paper reports a subsequent stage of studies on the research problem defined 

as determining of distributions of random impulses forcing vibrations of an oscillator 

with damping. Forcing of vibrations with a random series of impulses is executed with 

the help of two independent random variables characteristic for the values of amplitude 

of impulse and moments of excitation. The intervals between the impulses and ampli-

tudes of the impulses are independent random variables. The values of amplitudes are 

a sequence of independent identically random variables with finite expectation. Mo-

ments of excitation of the vibrations are a sequence of independent, identically distrib-

uted random variables with exponential distribution. The study includes estimators of 

several first stochastic moments determined for the random function x(t) describing the 

change in the oscillator position. 

Feature generation of time series describing the most important features of 

a given temporal series with the help of several numerical values will allow for classifica-

tion of distributions forcing the vibrations of the oscillator. 
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Flow induced energy harvesting in composite beams 

with different lamination angles 
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In this study, energy harvesting performances of composite beams with {00, 900, 

00, 900}s, {-300, 600, -300, 600}s and {-450, 450, -450, 450}s  fibre angles were analysed. 

Two different dynamic condition conditions are revealed to obtain energy harvesting 

from these composite beams. In the first case, these composite beams were connected to 

an air tunnel and the effects of bluff-body geometries with the different surface areas on 

the vibrations of the composite beams were revealed. Optimum power output has been 

obtained by etching resistance loads of different sizes. Maximum power output among 

the considered beams and bluff-body geometry was obtained for square bluff-body con-

nected to the beams having {-450, 450, -450, 450}s orientation. Besides, optimum power 

outputs were obtained from all galloping geometries with the 68 kOhm resistor load. 

In the second excitation case, an electromagnetic shaker working according to the Lo-

rentz principle is used. The composite beams are excited by this shaker at three different 

frequencies i.e., 3, 5, and 7 Hz. In these experiments, as the excitation frequency in-

creases, the voltage values obtained from the beams also increase. Besides, these results 

are consistent with the ones of the results measured under air-flow. 



Energy recovery from system with two pseudo-levitating magnets

Andrzej Mitura1, Krzysztof Kecik1

1 Lublin University of Technology, Department of Applied Mechanics, Nadbystrzycka 36, 
20-618 Lublin, Poland

      In this paper, the possibility of energy recovery from the vibration of levitating magnets 
was analyzed.  The main elements of the developed device are four magnets inside the tube. 
Two smaller magnets (A1, A2) are fixed and between them are two larger movable magnets 
(B1, B2). The appropriate configuration of the poles of the magnets allows for levitation of 
B1 and B2 magnets. Two identical harvester subsystems are outside the tube. The single 
harvester consists of an inductor coil and a resistor. A mathematical model of this device has 
been developed. The magnetic forces between the magnets Ai-Bi and B1-B2 were 
experimentally determined. The obtained data were approximated by 5th order 
polynomials. The damping forces were estimated by comparing experimental responses 
(sine test) and from numerical simulations. The analysis showed that dry friction caused by 
a magnetic effect is important. The harvesters parameters were adopted from the previous 
article [1]. The final result of the research was the determination of the optimal resistance 
(about 1,5kΩ) and the maximum level of energy recovery (about 120mW) - see Fig. 1.

 

              Fig 1. Maximum electrical power of energy recovery versus resistance. Top movable magnet -
                solid line, bottom movable magnet - dashed line.
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 Badania właściwości antyoksydacyjnych pokrzywy (Urtica dioica L.) 
z terenów zanieczyszczonych przemysłowo

Skład chemiczny surowców zielarskich jest uzależniony od środowiska, w którym
rosną. Warunki glebowe, zanieczyszczenie powietrza oraz jakość wody decydują              
o zawartości ciał czynnych. Występowanie pokrzywy na terenach przemysłowych może
mieć wpływ na skład chemiczny ziela. Może to być wpływ obniżający zawartość
antyoksydantów lub też podnoszący ich poziom, ponieważ rośliny równoważąc
niekorzystne działanie środowiska występowania mogą produkować ich więcej.

   Celem pracy była ocena właściwości antyoksydacyjnych związków zawartych w zielu 
pokrzywy zwyczajnej (Urtica dioica L.), pochodzącego z różnych stanowisk na terenie 
Dolnego Śląska. Celem pracy było sprawdzenie wpływu czynników stresu 
(zanieczyszczenie powietrza i gleby) na produkcję przeciwutleniaczy w roślinie. 
Badania prowadzono za pomocą dwóch metod spektrofotometrycznych. Pierwszą           
z nich było oznaczenie całkowitej zawartości polifenoli TPC (ang. total phenolic 
content), drugą zaś oznaczenie aktywności antyoksydacyjnej z użyciem rodnika DPPH 
(2,2-difenylo-1-pikrylohydrazyl).

   Zanieczyszczenie gleb Dolnego Śląska, z których pozyskano surowiec, przez metale 
ciężkie nie wpływa na zawartość związków antyoksydacyjnych w roślinie. Pokrzywa 
zwyczajna jest jest gatunkiem odpornym na skażenie podłoża metalami ciężkimi. 
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