Srpsko hemijsko drustvo

Serbian Chemical Society

59. Savetovanje
Srpskog hemijskog drustva

KRATKI 1ZVODI
RADOVA

KNJIGA RADOVA

59" Meeting of
the Serbian Chemical Society

Book of Abstracts
Proceedings

Novi Sad 1. i 2. jun 2023. godine
Novi Sad, Serbia, June 1-2, 2023



59. Savetovanje SHD

CIP- KaTanoruzanyja y myoaukamnujn
Hapoana 6ubmmorexa Cpouje, beorpan

59. SAVETOVANJE SRPSKOG HEMIJSKOG DRUSTVA,
Novi Sad, 1. i 2. jun 2023.

KRATKI 1ZvVODI RADOVA/KNJIGA RADOVA

59" MEETING OF THE SERBIAN CHEMICAL SOCIETY
Novi Sad, Serbia, 1-2 June 2023

BOOK OF ABSTRACTS/PROCEEDINGS

Izdaje/Published by

Srpsko hemijsko drustvo/Serbian Chemical Society

Karnegijeva 4/111, 11000 Beograd, Srbija

tel./fax: +381 11 3370 467; www.shd.org.rs, E-mail: office@shd.org.rs
Za izdavaca/For Publisher

Dusan Sladi¢, predsednik Srpskog hemijskog drustva

Glavni i odgovorni urednik/ Editor

Daniela Soji¢ Merkulov

Uredivacki odbor/Editorial Board

Suzana Jovanovié-Santa, Stanislava Oli¢ Ninkovi¢, Ksenija Pavlovi¢, Aleksandar
Okljesa

Priprema za §tampu i Stampa/Prepress and printing
Razvojno-istrazivacki centar grafi¢kog inZenjerstva Tehnolo$ko-metalurskog
fakulteta, Beograd / Research and Development Centre of Printing Engineering, Belgrade

Tiraz/ Circulation
30 primeraka/ 30 copies printing

ISBN 978-86-7132-081-8


http://www.shd.org.rs/
mailto:Office@shd.org.rs

Naucni odbor
Scientific Committee
Daniela S’ojié Merkulov,
predsednik/chair

Dusan Sladi¢

Vesna Miskovic¢ Stankovic¢
Olgica Nedi¢

Dragica Trivi¢

Sladana Alagic¢

Snezana Rajkovic
Aleksandar Boji¢

Dusanka Milojkovié Opsenica
Dejan Opsenica

Maja Radetic¢

Branka Petkovi¢

Ljiljana Vojinovi¢ Jesic¢
Igor Opsenica

Milan Vranes

Biljana Smit

Sanja Panié

Jovana Francuz

Ivan Risti¢

Milena Krsti¢

Vesna Despotovié
Dragana Tomasevi¢ Pilipovi¢
Marija Nikoli¢

Branislav Soji¢

Tamara Premovi¢

Serbia

59. Savetovanje SHD

Organizacioni odbor
Organising Committee
Suzana Jovanovié-Santa,
predsednik/chair

Srdan Mileti¢

Zorica Stojanovic¢

Bojana Srec¢o Zelenovié¢
Ksenija Paviovi¢
Aleksandar Okljesa
Mirjana Radanovié

Tamara Iveti¢

Stanislava Oli¢ Ninkovié
Danica Jovi¢

Mirjana Petronijevic¢
Ruzica Zdero Pavlovié
Sofija Beki¢

Snezana Papovié

Jelena Bajac

Ana Durovic

Tatjana Juri¢

Tatjana Majkié¢

Jelena Tanasic¢

Tijana Marjanovi¢

Marija Kosti¢

Savetovanje je podrzalo /Supported by

Ministarstvo nauke, tehnoloskog razvoja i inovacija Republike Srbije
Ministry of Science, Technological Development and Inovation of Republic of



59. Savetovanje SHD

Ova knjiga sadrzi kratke izvode
Cetiri plenarna predavanja (PP),

dva predavanja dobitnika Medalje SHD (MP),
tri predavanja po pozivu (PPP),

devedeset sest saopStenja (0bima jedne stranice) i

pet radova (obima od najmanje Cetiri stranice),

prihvacenih za prezentovanje na
59. Savetovanju Srpskog hemijskog drustva.

This book contains abstracts of
four plenary lectures (PP),
two lectures of SCS Medal awardees (MP),
three invited lectures (PPP),
ninety-six abstracts and
five papers accepted for presentation at
the 59" Meeting of the Serbian Chemical Society.

Informacije i stavovi izneti u ovoj publikaciji su provizorni. Srpsko hemijsko drustvo, urednik i
uredivacki odbor nisu odgovorni za interpretacije, eventualne posledice i stamparske greske.

The information and the opinions given in this publication are provisional. Serbian Chemical
Saciety, Editor or Editorial Board are not responsible for any interpretations, their consequences or

typographical errors.



59. Savetovanje SHD
R-HTM-1

A way to improve the sorption properties of raw jute fabric by
sodium alginate treatment

Marija D. Milosevi¢', Aleksandra M. Ivanovska:, Mirjana M. Kosti¢:, Zorica B. Sviréev
tUniversity of Belgrade, Faculty of Technology and Metallurgy, Belgrade, Serbia
2University of Belgrade, Innovation Center of the Faculty of Technology and Metallurgy, Belgrade, Serbia
= University of Novi Sad, Faculty of Sciences, Novi Sad, Serbia
+Abo Akademi University, Faculty of Science and Engineering, Turku, Finland

Sodium alginate aqueous solutions of different concentrations (0.5, 1.0, or 2.0%) were
used for improving the sorption properties (evaluated through the determination of water
retention power (WRP) and wetting time (WT)) of raw jute fabric. The influence of drying
conditions (never-dried samples, samples dried at 60 °C or at room temperature) on the
sorption properties of alginate-treated jute fabrics was also studied. Independently on the
examined method (centrifuge or water absorption method), the same trend of improvement
in WRP of alginate-treated fabrics was observed. The WRP of never-dried fabric treated
with 2.0% sodium alginate solution determined using the water absorption or centrifuge
method increased by 4.8 or 3.3 times compared to raw jute fabric, respectively. Moreover,
the WT of jute fabrics decreased from 206.9+6.6 s down to 1.7+0.1 s after the treatment
with 0.5% sodium alginate solution. The improved sorption properties of alginate-treated
jute fabrics are attributed to the alginate layer on the fabric surface having a higher number
of accessible carboxyl groups as well as hydroxyl groups capable of forming new
hydrogen bonds with water molecules.

Introduction

As the most important ligno cellulosic fiber, jute represents an economical, sustainable,
readily available, and renewable resource. Thanks to its excellent physico-mechanical and
chemical properties, this natural fiber can be used for various conventional and non-
conventional applications. The well-known conventional application of jute fibers is for the
production of packaging materials such as sacking cloth, hessian, as well as carpet backing.
Non-conventional applications of jute fibers are usually connected with the production of
various jute based-composites with defined properties and targeted end-uses. In light of
that, jute fabric with enhanced sorption properties could find novel application as geo-
prebiotic supports for cyanobacteria growth in biocarpet engineering, i.e., to promote a
sustainable relationship between the microbiota and abiotic constituents on the degraded
land surface. In our previous work [1], we reported that the treatment with chitosan
enhanced the sorption properties of raw jute fabric. As a continuation of the research
within the topic, in this work, the influence of the treatment with another polysaccharide,
i.e., sodium alginate on the jute fabric sorption properties was studied. Sodium alginate is a
non-toxic, biocompatible, anionic polysaccharide with good sorption properties originating
from the presence of carboxyl and hydroxyl groups in its structure [2]. In order to obtain
jute fabrics with enhanced sorption properties, raw jute fabric was treated with 0.5, 1.0, or
2.0% sodium alginate aqueous solutions. After the treatment, different methods were
employed for fabric drying and their effect on water retention power and wetting time was
studied.
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Results and Discussion

Water retention power (WRP)

As an important indicator of fabric sorption properties, WRP, representing the total amount
of retained water in its structure [3], was studied according to two different methods (i.e.
centrifuge and water absorption methods), Figure 1.
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Figure 1. WRP and WT of raw and alginate-treated jute fabrics

The WRP of raw jute (J) determined by water absorption and centrifuge methods
accounted for 84% and 65%, respectively. Among three sets of samples, never-dried ones
(Josnor Jionos J2ano) POSSESSEd the highest increment in WRP, whereby J.... is characterized by
4.8 (water absorption method) or 3.3 times (centrifuge method) higher WRP compared to
raw jute fabric. It is interesting to note that the results obtained for WRP using the different
testing methods followed the same trend. Sodium alginate treatment enriched the jute
fabrics’ surface with functional groups available for forming the new hydrogen bonds with
water molecules contributing to higher WRP values. Considering in parallel the different
drying methods (at 60 °C and at room temperature), it is evident that they significantly
decreased the WRP in comparison to never-dried samples. A small difference between
WRP of differently dried fabrics can be explained by the different rates of water
evaporation from the samples’ surface affecting the structure of the formed alginate layer.
Furthermore, its hornification makes dried fibers more resistant to reswelling and behaves
as a kind of barrier to water penetration.

Wetting time (WT)

Besides WRP, WT is another important indicator of fabrics’ sorption properties. Before
measuring the WT, the never-dried samples were left to dry under the same conditions as
the samples dried at room temperature. As can be seen from Figure 1, the treatment with
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sodium alginate positively affect the WT. For example, the WT of raw jute (J) decreased
from 206.9+6.6 s down to 1.7+0.1 s after the treatment with 0.5% sodium alginate solution
(sample J...,). There are no differences between the WT of never-dried samples
subsequently dried at room temperature and those dried at room temperature. On the other
hand, the drying samples at 60 °C resulted in higher WT compared to the samples dried at
room temperature. Moreover, the effect of the concentration of sodium alginate aqueous
solution on WT should not be neglected. Namely, the utilization of a higher concentration
of sodium alginate aqueous solution implies the formation of a denser alginate layer which
is more prone to hornification during the drying at 60 °C, Figure 1.

Experimental Part

Treatment of jute fabric with sodium alginate aqueous solution

Before the treatment with sodium alginate aqueous solution, raw jute fabric was washed in
distilled water at boiling temperature for 30 min to remove water-soluble substances.
Immediately after squeezing, jute fabric was dipped into 0.5, 1.0, or 2.0% sodium alginate
(low viscosity, Alfa Aesar) aqueous solution (material to liquid ratio of 1:20) at an ambient
temperature for 24 h. Thereafter, the fabrics were immersed in 2.0% aqueous solution of
CaCl, (material to liquid ratio of 1:20) at an ambient temperature for 24 h, and rinsed with
distilled water. Three sets of samples were prepared regarding the drying procedure. One
set of samples was never-dried, the other was dried at 60 °C for 24 h, while the last set of
samples was dried at room temperature.

Sorption properties

The WRP was determined following the standard centrifuge method ASTM D2402-
07(2018), and the water absorption method based on ASTM D570-98(2018) standard,
while the WT measurements were performed according to standard AATCC 79 (2018).
The WRP and WT are presented as the mean values of six and three measurements per
sample, respectively.

Tretman natrijum-alginatom kao nacin da se poboljSaju sorpciona
svojstva sirove tkanine jute

Marija D. MiloSevié:, Aleksandra M. Ivanovskaz, Mirjana M. Kosti¢:, Zorica B. Sviréev
tUniverzitet u Beogradu, Tehnolosko-metalurski fakultet, Beograd, Srbija
:Univerzitet u Beogradu, Inovacioni centar TehnolosSko-metalurskog fakulteta, Beograd, Srbija
» Univerzitet u Novom Sadu, Prirodno-matematicki fakultet, Novi Sad, Srbija
« Abo Akademi Univerzitet, Prirodno-tehnicki fakultet, Turku, Finska

Vodeni rastvori natrijum-alginata razli¢itih koncentracija (0,5, 1,0 ili 2,0%) kori$¢eni su za
poboljsanje sorpcionih svojstava (procenjenih odredivanjem sposobnosti zadrzavanja vode
(WRP) i vremena kvasenja (WT)) sirove tkanine jute. Takode je proucavan uticaj uslova
susenja (neosuseni uzorci, uzorci suseni na 60 °C ili na sobnoj temperaturi) na sorpciona
svojstva tkanina jute tretiranih alginatom. Nezavisno od metode ispitivanja
(centrifugiranjem ili apsorpcijom vode posle potapanja), dobijen je isti trend pobolj$anja
sposobnosti zadrzavanja vode tkanina tretiranih alginatom. Sposobnost zadrzavanja vode
nesuSene tkanine tretirane 2,0% rastvorom natrijum-alginata, odredene metodom
apsorpcije vode posle potapanja ili centrifugiranjem, povecana je 4,8 ili 3,3 puta u
178
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poredenju sa sirovom tkaninom jute, respektivno. Stavise, tretman tkanina jute 0,5%
rastvorom natrijum-alginata dovodi do smanjenja vremena kvasenja sa 206,9+6,6 s na
1,7+0,1 s. Poboljsana sorpciona svojstva tkanina jute tretiranih alginatom pripisuju se sloju
alginata na njihovoj povrsini sa ve¢im brojem dostupnih karboksilnihi hidroksilnih grupa
sposobnih da formiraju nove vodoni¢ne veze sa molekulima vode.
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