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SOLUBILITY OF BIOACTIVE COMPONENTS IN SUPERCRITICAL CO..
ARTIFICIAL NEURAL NETWORK MODELING

KIRIL LISICHKOV"**, STEFAN KUVENDZIEV, MIRKO MARINKOVSKI

Faculty of Technology and Metallurgy, University “Ss. Cyril and Methodius” in Skopje, N. Macedonia
& Klisickov@yahoo.com

Supercritical fluid CO, extraction (SFE-CO,) is a contemporary precise process

eco-separation technique that produces a minimal impact on the environment.
Furthermore, this extraction procedure is conducted at relatively low operating
temperatures and produces solvent-free extracts and proved to be more selective
towards polyunsaturated fatty acids compared to conventional separation
techniques. Several studies have confirmed the supercritical carbon dioxide as an
adequate solvent for the non-polar bioactive components.
The supercritical fluid extraction has several practical and ecological advantages
over the classical separation processes. This non-conventional extraction technique
is performed under moderate operating conditions, regarding the operating
temperature, and requires no additional energy consumption for solvent removal.
Supercritical carbon dioxide has been widely used within the supercritical fluid
extraction processes as it represents a non-toxic, relatively cheap and inflammable
“green” solvent with relatively mild critical values for the operating parameters -
critical temperature of 304.15 K and critical pressure of 7.38 MPa. These properties
ensure successful extraction of thermally unstable bioactive components such as -
3 and -6 polyunsaturated fatty acids (PUFA)

Artificial neural network (ANN) represents a modern data processing system,
whose design, structure and functioning principles are based on the principles of
biological neural system. The fundamental processing element of ANN is an
artificial neuron that receives inputs such as values of operating parameters and
outputs the desired result, such as extraction yield. Designed neural architecture
includes multiple interconnected process elements (neurons) that simultaneously
process data. Basic characteristics of a neural network are adaptive learning
(training), data self-organization capability and parallel processing ability. These
advantages exclude the need of conventional mathematical modeling. Response
surface-3D optimization method was employed in order to mathematically describe
the ANN model through the functional dependence of ANN outputs from the input
vectors and their interactions.

The aim of this work is the application of artificial neural network modeling in
prediction of the solubility of polyunsaturated fatty acids isolated from lyophilized
common carp viscera(®w-3 and ®-6) in SFE-CO, in correlation to the operating
conditions: pressure, temperature, CO, mass flow and extraction time, as well as
their interactions.

Keywords: bioactive components, solubility, SFE-CO2, ANN modeling
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TODAY’S INNOVABILITY CHALLENGES IN CORROSION ENGINEERING

SANJA MARTINEZ™

Faculty of Chemical Engineering and Technology, University of Zagreb, Marulicev trg 19, HR-10000
Zagreb, Croatia
& sanja.martinez@fkit.hr

Corrosion engineering is facing new innovability (innovation+sustainability)
challenges in order to develop more corrosion resistant and/or environmentally
friendly materials and processes, improve corrosion control and implement
advanced inspection techniques and corrosion management strategies that would
aid attainment of sustainable industrial society. In this paper, the two specific
challenges faced by the ReCorr Laboratory at the Faculty of Chemical Engineering
and Technology of the University of Zagreb will be discussed.

The first challenge refers to the development of a novel quality assurance and
control testing device for rating variable-performance protective coating solutions
with the aim of avoiding expensive maintenance, negative environmental impact
and the loss of revenue. The QCQ (Quantitative Coating Quality) test uses a hand-
held potentiostat, flexible conductive-polymer electrodes and a paste electrolyte for
laboratory and field use have been developed along with the matching Windows,
Android and 10S based software. Examples of application are given that expose a
prospect of the wide-spread use of the method.

The second challenge refers to the development of a measurement device and
software for automated correlation, in the wavelet space, of multiparametric
measurements of non-stationary nature obtained on underground pipelines and rails
experiencing stray currents originating from DC traction. The wavelet space
analysis pinpoints time intervals with harmful stray current periods within them and
resolves between the dominant potential positive and negative shifts and those due
to the nearby passing trams/trains and distant trams/trains in the transport network.
Examples of application in a congested urban area and on a cross-country pipeline
are given.

Keywords: corrosion, protective coating, coating impedance, stray current, wavelet
analysis

DANASNJI IZAZOVI INOVABILNOSTI U KOROZIJSKOM INZENJERSTVU

SANJA MARTINEZ™
Fakultet kemijskog inZenjerstva i tehnologije, Sveuciliste u Zagrebu, Maruli¢ev rg 19, HR-10000 Zagreb,
Croatia
= sanja.martinez@fkit.hr

Korozijsko inzenjerstvo suofava se s novim izazovima inovabilnosti
materijala i procesa, u poboljsanju korozijske kontrole i primijeni naprednih tehnika
inspekcije i strategija upravljanja korozijom, koji pomazu postizanje odrzivog
industrijskog drustva. U ovom radu raspravljat ée se o dva specifi¢na izazova s
kojima se suocava Laboratorij ReCorr na Fakultetu kemijskog inZenjerstva i
tehnologije Sveucilista u Zagrebu.

Prvi izazov odnosi se na razvoj novog uredaja za osiguranje i kontrolu kvalitete,
odnosno ocjenjivanje zastitnih premaza razlicite ucinkovitosti s ciljem izbjegavanja
skupog odrzavanja, negativnog utjecaja na okoli§ i gubitka prihoda. QCQ (engl.
Quantitative Coating Quality) test koristi ruéni potenciostat, fleksibilne provodljive
polimerne elektrode i elektrolitsku pastu za laboratorijsku i terensku primjenu
zajedno s odgovarajuéim Windows, Android i IOS softverom. Navedeni su primjeri
primjene koji otkrivaju moguénost Siroke rasprostranjenosti ove metode.

Drugi izazov odnosi se na razvoj mjernog uredaja i softvera za automatiziranu
korelaciju, u “wavelet” prostoru, multiparametarskih mjerenja nestacionarne prirode
dobivenih na podzemnim cjevovodima i traénicama pod utjecajem lutajuéih struja
koje potjecu od istosmjerne vuce. Analizom u “wavelet” prostoru vidljivi su
vremenski intervali sa S$tetnim razdobljima djelovanja lutajucih struja unutar njih.
Takoder je moguce razluditi izmedu dominantnih pozitivnih i negativnih pomaka
potencijala i onih koji su posljedica obliznjih tramvaja/vlakova i udaljenih
tramvaja/vlakova u prometnoj mrezi. Navedeni su primjeri primjene u gradskom
podrucju i na cjevovodu koji prolazi van grada.

Kljuéne rije¢i: korozija, zastitni premaz, impedancija premaza, lutajuca struja,
“wavelet” analiza


mailto:%20sanja.martinez@fkit.hr
mailto:%20sanja.martinez@fkit.hr

VI International scientific-professional symposium “Environmental resources, sustainable development and food production” — OPORPH 2019, 14-15 November 2019, Tuzla, Bosnia and Herzegovina: Book of Abstrracts 3

TRENDS IN DESIGN AND DEVELOPMENT OF CATALYSTS

ANTE JUKIE™

Faculty of Chemical Engineering and Technology, University of Zagreb, Zagreb, Marulicev trg 19,
Croatia

& ajukic@fkit.hr

Nowadays, most chemical conversion processes are catalytic. Therefore, it is
obvious that the development of catalysts will greatly influence the development of
associated processes, which is particularly pronounced in environmental protection
and in the petroleum refining and petrochemical industry. Catalyst development is
usually evaluated in terms of activity, selectivity and stability, bearing in mind that
these properties are often interrelated. An increase in catalyst activity is achieved by
new and improved chemical formulations, but also by an increase in the active
surface, thereby entering the field of nanotechnology. However, dispersion of the
active substance at the nano-level can result in poorer catalyst stability and an
increased tendency for poisoning. Improvements to the catalyst carrier, most
commonly inorganic, can also be crucial. Changing the chemical and phase
composition of the oxide can result in significantly better mechanical stability of the
catalyst.

The methods used to improve the catalyst properties are often based on
calculations by using electron density of states theory and by structuring at nano-
level. In this paper, examples of the application of nanotechnology in the
development of catalysts for the process of hydrodesulfurization in oil refineries
and the relationship of the electronic structure of Ni-Zr metal alloys in the process
of electrocatalytic hydrogen production will be given.

Keywords: catalyst; development; hydrodesulfurization; hydrogen evolution
reaction

TRENDOVI U DIZAJNU | RAZVITKU KATALIZATORA

ANTE Jukic™
Fakultet kemijskog inZenjerstva i tehnologije, Sveuciliste u Zagrebu, Marulicev trg 19, Zagreb, Hrvatska

= ajukic@fkit.hr

U danasnje vrijeme veéina kemijskih konverzijskih procesa je kataliti¢ka. Stoga
je jasno da ¢e razvitak katalizatora u velikoj mjeri utjecati i na razvitak pripadajucih
procesa, §to je osobito izrazeno u zastiti okoli$a i naftno-petrokemijskoj industriji.
Razvitak katalizatora obi¢no se ocjenjuje s gledista aktivnosti, selektivnosti i
stabilnosti, pri ¢emu treba imati na umu da su ova svojstva Cesto medusobno
povezana. Povecanje aktivnosti katalizatora postize se novim i poboljSanim
kemijskim formulacijama, ali takoder i pove¢anjem aktivne povrSine, ¢ime se sve
viSe ulazi u podrucje nanotehnologije. Ipak, rasprSenje aktivne tvari na nano razini
moze imati kao posljedicu slabiju stabilnost katalizatora i poveéanu sklonost
trovanju. Od presudnog znacenja znaju biti i poboljSanja nosioca katalizatora,
najcesée anorganskog. Promjena kemijskog i faznog sastava oksida moze rezultirati
znatno boljom mehani¢kom postojanosti katalizatora. Metode koje se koriste pri
unaprjedenju svojstava katalizatora ¢esto se temelje na kvantnom ra¢unu primjenom
izraGuna gustoée elektronskih stanja, te nanostrukturiranjem. U ovom radu, biti ¢e
dani primjeri primjene nanotehnologije u razvitku katalizatora za proces
hidrodesulfurizacije u rafinerijama nafte, te povezanosti elektronske strukture Ni-Zr
metalnih slitina u procesu elektrokatalitickog dobivanja vodika.

Kljuéne rijedi: katalizator; razvoj; hidrodesulfurizacija; reakcija razvijanja vodika
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MODERNIZATION OF FOOD SAFETY SYSTEM AS A PREREQUISITE FOR
PROTECTION OF CONSUMERS’ HEALTH AND FREE TRADE IN FOOD

BORIS ANTUNOVIC™

Faculty of Agrobiotechnical Sciences, University of J.J. Strossmayer, V. Preloga 1, 31000 Osijek,
Croatia
& poris.antunovic@fazos.hr

Production and marketing of safe, healthy food is one of the imperatives of
today's society. In the past, scandals related to the occurrence of mass diseases
related to the consumption of contaminated foods (mad cow disease, dioxins, E.
coli) have led to the need for a review of the food control system. In this regard, one
of the most significant steps was the introduction of the HACCP system, the shift of
responsibility to food producers and strengthening of the self-control system during
production, before the food product has been found on the market.

At the European level, the European Food Safety Authority was established,
and national agencies were set up according to different models, with the role of
protecting consumer health. In Bosnia and Herzegovina, this role is being
successfully performed by the Food Safety Agency of B&H. Risk assessment has
become a tool in international food trade, defined by World Trade Organization
(WTO) rules.

With a view to further modernizing the food safety system, the EU is currently
in the phase of revising the general Food Law (2002), which at the time brought
major changes. A good introduction to this process is Regulation 2017/625, which
enters into force in December 2019. The focus is on strengthening the system of
self-control, traceability, transparency, and consumer information and fight against
food fraud, which should restore consumer confidence in the integrity of the food
chain. Some of the new elements are: stronger involvement of agriculture in the
food safety system (“from field to table"); greater transparency of controls,
especially regarding the publication of results; combating food fraud; conducting
controls on a regular, unannounced and risk-oriented basis; the establishment of EU
reference centers for animal welfare and for the audit of the authenticity and
integrity of the food chain; stronger cooperation in international trade (border
crossings); establishing new more transparent systems for assessing compliance
with food law requirements for manufacturers, food retailers and restaurants.

Keywords: food safety, modernization, health, food trade, EU

MODERNIZACIJA SUSTAVA SIGURNOSTI HRANE KAO PREDUVJET
ZASTITE ZDRAVLJA POTROSACA | SLOBODNE TRGOVINE HRANOM

BoRIS ANTUNOVIE™

Fakultet Agrobiotehnickih znanosti, Sveuciliste J.J. Strossmayer, V. Preloga 1, 31000 Osijek, Hrvatska
> boris.antunovic@fazos.hr

Proizvodnja i stavljanje na trziSte sigurne, zdravstveno ispravne hrane, jedan je
od imperativa danas$njeg druStva. Skandali u proSlosti povezani s pojavama
masovnih oboljenja vezanih uz konzumaciju zdravstveno neispravne hrane (kravlje
ludilo, dioksini, E. coli) doveli su do potrebe revizije sustava kontrole hrane. U tome
smislu, jedan od najznacajnijih koraka bilo je uvodenje HACCP sustava,
prebacivanje odgovornosti na proizvodace hrane i jacanje sustava samokontrole
tijekom proizvodnje, prije no Sto se prehrambeni proizvod nade na trzistu.

Na europskoj razini osnovana je Europska agencija za sigurnost hrane, a po
razli¢itim modelima osnivane su i nacionalne agencije ¢ija je uloga zastita zdravlja
potrosaca. U Bosni i Hercegovini, ovu ulogu uspje$no obavlja Agencija za sigurnost
hrane BiH. Procjena rizika postala je alatom u medunarodnoj trgovini hranom,
odredenom pravilima Svjetske trgovinske organizacije (WTO).

U svrhu daljnje modernizacije sustava sigurnosti hrane, EU je trenutno u fazi
revizije Zakona o hrani iz 2002. godine, koji je tada donio temeljite promjene. Dobar
uvod u ovaj proces predstavlja Regulativa 2017/625, koja stupa na snagu u
decembru 2019. godine. Fokus je stavljen na jaCanje sustava Samokontrole,
sljedivosti, transparentnosti, te informiranja potrosaca i borbu protiv prijevara s
hranom, ¢ime bi se trebalo obnoviti povjerenje potrosaca u integritet prehrambenog
lanca. Neki od novih elemenata su jace ukljucivanje poljoprivrede U sustav
sigurnosti hrane (,,od polja do stola“); ve¢a transparentnost kontrola, posebno u vezi
s objavljivanjem rezultata; suzbijanje prevara s hranom; provodenje kontrola
redovito, nenajavljeno i orijentirano na rizik; uspostavljanje EU referentnih centara
za dobrobit zZivotinja, te za reviziju autentiCnosti i integriteta prehrambenog lanca;
jaca suradnja pri medunarodnoj trgovini (graniéni prijelazi); uspostavljanje novih
transparentnijih sustava procjene ispunjavanja zahtjeva zakona o hrani za
proizvodace, trgovce hranom i restorane.

Kljuéne rijedi: sigurnost hrane, modernizacija, zdravlje, trgovina hranom, EU
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BIOMASS FRACTIONATION AND CATALYTIC FUNCTIONALISATION:
A CONCEPT OF BIOREFINERY
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1 Department of Catalysis and Chemical Reaction Engineering, National Institute of Chemistry,
Hajdrihova 19, 1000 Ljubljana, Slovenia
2 Univerza v Novi Gorici, Vipavska 13, 5000 Nova Gorica, Slovenia

™ miha.grilc@ki.si

Depleting oil reserves, as well as a negative impact of its processing on the
environment, have promoted search for new, renewable and green sources of fuels
and chemicals. Lignocellulosic biomass has proven to be a promising alternative
feedstock, not only in its natural form, but also as a waste. Agriculture, forestry,
food and paper industries generate large waste streams that are still energy-rich or
can be converted into value added chemicals.

LIGNO(HEMI)CELLULOSIC BIOMASS

EXTRACTIVES

(vitamiéns, flavonoids, terpenes,
terpenolds, phenclic compounds)
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Figure 1: Schematic depiction of fractionation step in a biorefinery with eventual
products in brackets.

At this invited lecture technologies for isolation of biopolymers from LC
biomass (the so called fractionation) will be presented, as well as their further
depolymerisation and final catalytic conversion into final value-added product. Case
studies for production of bio-based adipic acid, GVL, levulinates and dihydroxyl
furanes from cellulose and hemicellulose will be presented, as well as phenolics
from depolymerized lignin. Bio-based technologies developed at the National
Institute of Chemistry are of various technology readiness levels (TRLs), from
proof-of-concept to commercialized multi-ton industrial production capacities. Main
focus of the presented study will be on the catalytic functionalization of platform
chemicals obtained from (hemi)cellulose and lignin by heterogeneous catalytic
hydrotreatment over noble and transition metals over various supports.

Keywords: Lignocellulosic Biomass; Biorefinery; Catalysis; Bio-based Chemicals;
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SUSTAINABLE PROCESS SYSTEMS ENGINEERING -
ACCOMPLISHMENTS AND FUTURE CHALLENGES
ZDRAVKO KRAVANJA™, ANDREJA NEMET, LIDIJA CUGEK,

ZAN ZORE, ZORKA NOVAK PINTARIC

Faculty of Chemistry and Chemical Engineering, University of Maribor, Smetanova ulica 17, 2000
Maribor, Slovenia
& zdravko.kravanja@um.si

The presentation will start by discussing main incentives for sustainable
development. Different greenhouse gas (GHG) mitigation options and possible
contributions of Process Systems Engineering community to GHG emission
reduction will be discussed. Thermodynamic analysis of European Union (EU)
energy sectors based on Pinch Technology will be presented. It will be shown that
European anthropogenic energy system is pinched with the Pinch temperature
around 65 °C. Possible measures for huge energy saving and significant reduction
of related GHG emissions will be discussed. Also, the importance of using holistic
synthesis approach based on mathematical programming will be stressed out.
Different case studies will be shown to illustrate the effectiveness of using the
mathematical programming approach in regard to the synthesis of more sustainable
systems, including the one of continental renewable-based supply networks for
producing food, biofuels and electricity, applied to EU. The results indicate that the
necessary transition away from fossil-based production could be carried out in a
sustainable way, the implementation of which could be regarded as one of the most
important challenges for fruitful sustainable development of our society.

Keywords: sustainable process systems engineering, holistic approach,
mathematical programming.

ODRZIVO PROCESNO SISTEMSKO INZENJERSTVO - DOSTIGNUCA |
BUDUCI1ZAZOVI
ZDRAVKO KRAVANJA™, ANDREJA NEMET, LIDIJA CUGEK,

ZAN ZORE, ZORKA NOVAK PINTARIE

Fakultet za hemiju i hemijsku tehnologjju, Univerzitet u Mariboru, Smetanova ulica 17, 2000 Maribor,
Slovenija
> zdravko.kravanja@um.si

Prezentacija ¢e zapoceti sa diskutiranjem glavnih motiva za odrzivi razvoj,
razli¢itih opcija za smanjenje staklenickih plinova i mogucih doprinosa zajednice
procesnog sistemskog inzenjerstva s ciljem smanjenja emisija staklenickih plinova.
Termodinamska analiza energetskih sektora Evropske unije (EU) baziranih na Pinch
tehnologiji ¢e biti predstavljena i bi¢e pokazano da Evropski antropogeni energetski
sistem ima pinch temperaturu oko 65 °C. Diskutirati ¢e se moguce mjere za
ogromnu ustedu energije i znacajno smanjenje emisija staklenickih plinova. Takoder
¢e se naglasiti vaznost koristenja holistickog sinteznog pristupa baziranog na
matematickom programiranju. Biée prikazane razlicite studije slucaja koje ilustruju
efikasnost upotrebe pristupa matematiCkog programiranja za sintezu odrzivih
sistema, ukljuc¢ujuéi i kontinentalne mreze opskrbe obnovljivim izvorima energije u
proizvodnji hrane, biogoriva i elektri¢ne energije koje se primjenjuju u EU. Rezultati
pokazuju da bi se potreban prelaz sa proizvodnje bazirane na fosilnim gorivima
mogao provesti na odrziv nacin a ta implementacija se moze smatrati jednim od
najvaznijih izazova za plodonosni odrzivi razvoj naseg drustva.

Kljuéne rijefi: odrzivo procesno sistemsko inZenjerstvo, holisticki pristup,
matematicko programiranje.
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MOJATV FULL paketi za samo 49 KM mjesecno cijelu godinu!
Novi i postojeci Moja TV Full korisnici, uz ugovor na 24 mjeseca imaju mogucnost izbora super pogodnosti:

« godinu dana bilo koji Moja TV Full paket po cijeni osnovnog/Moja TV Full 1 paketa:
Moja TV Full 4 pristup internetu 30+/8 Mbps; Moja TV Full 5 pristup internetu 100/10 Mbps; Moja TV Full 6 pristup
internetu 200/40 Mbps; Moja TV Full 7 pristup internetu 500/100 Mbps; Moja TV Full 8 pristup internetu 1000/200Mbps
« ili popust od 50% na mjesecnu pretplatu MojaTV Full 1 paketa tokom prvih $est mjeseci koristenja
« ili 12 mjeseci besplatno Dodatni paket za pozive prema BH Mobile mreZi - Paket 100.

+ dodatni pokion!

MOJA TV NET paketi samo 36 KM mjesecno cijelu godinu!
Novi i postojeci Moja TV Net korisnici, uz ugovor na 24 mjeseca imaju mogucnost izbora super
pogodnosti:

« godinu dana bilo koji Moja TV Net paket po cijeni osnovnog/Moja TV Net 1 paketa:
Moja TV Net 4 pristup internetu 30+/8 Mbps; Moja TV Net 5 pristup internetu 100/10 Mbps;
Moja TV Net 6 pristup internetu 200/40 Mbps; Moja TV Net 7 pristup internetu 500/100 Mbps;
Moja TV Net 8 pristup internetu 1000/200Mbps

« ili popust od 50% na mjesec¢nu pretplatu Moja TV Net 1 paketa tokom prva tri mjeseca koristenja

+ dodatni poklon!

*Koristenje Moja TV Full i Moja TV Net paketa sa ve¢im pristupnim brzinama interneta po cijeni osnovnog/Moja TV Full 1 i
Moja TV Net 1 paketa, realizovat ce se u skladu sa tehnickim mogucnostima kod korisnika.

Novi i postojeci korisnici MOJA TV PHONE paketa, uz ugovor na 24 mjeseca mogu izabrati:

« popust od 50% na mjesecnu pretplatu tokom prva tri mjeseca koristenja ili

« besplatno koristenje Dodatnog paketa za pozive prema BH Mobile mreZi - Paket 100 tokom 12 mjeseci
+ dodatni poklon!

DODATNI POKLONI
Uz sve navedene pogodnosti, svi novi i postojeci MojaTV Full, Moja TV Net i Moja TV Phone korisnici
dobiju dodatni poklon:

- dvije godine besplatno: dodatni STB uredaj

Novi Moja TV Full i Moja TV Phone pretplatnici dobit ée besplatno i fiksni telefonski aparat!

Svim novim Moja TV Phone, Moja TV Net i Moja TV Full korisnicima, uz ugovorni odnos sa obaveznim
trajanjem od 24 mjeseca omogucava se i da umjesto navedenih pogodnosti i dodatnih poklona izaberu
pogodnost kupovine uredaja iz ponude BH Telecoma na 24 rate bez kamata.

Moja TV priklju¢ak 1 KM.

TELEVIZIJA

TELEVIZIJA + FIKSNI

TELEVIZIJA + INTERNET

TELEVIZIJA+ FIKSNI + INTERNET

TELEVIZIJA: sa preko 190 TV kanala, uz brojne dodatne usluge: elektronski programski vodic,
TimeShift/TV unazad, snimanja programa, moguénost koristenja videoteke sa vrhunskim filmskim
naslovima,...

® Moja TV BH - 13 KM mjeseéno: preko 60 TV kanala, 30 radio kanala, dodatne usluge
® Moja TV Basic - 22 KM mjesecno: preko 190 TV kanala, 30 radio kanala, dodatne usluge

TELEVIZIJA + FIKSNI

® Moja TV BH Phone - 20 KM mjeseéno: preko 60 TV kanala, 30 radio kanala + fiksna telefonija
sa NEOGRANICENIM RAZGOVORIMA prema fiksnim mrezama u BiH* i neograni¢enim SMS
prema fiksnoj mrezi BH Telecoma, Najbroj iz BH Mobile mreze i dodatne fiksne i druge usluge

TELEVIZIJA + FIKSNI + INTERNET

® Moja TV Phone - 29 KM mjeseé¢no: preko 190 TV kanala, radio kanali + fiksna telefonija sa
NEOGRANICENIM RAZGOVORIMA prema fiksnim mrezama u BiH* i neograni¢enim
SMS prema fiksnoj mrezi BH Telecoma, Najbroj iz BH Mobile mreze i NEOGRANICENI INTERNET*
uz brzinu 512/128 kbps, dodatne fiksne i druge usluge;

TELEVIZIJA + INTERNET

® Moja TV Net 1- 36 KM mjeseéno: preko 190 TV kanala, 30 radio kanala; uz NEOGRANICENO
KORISTENJE INTERNETA¥, pristup putem fiksne mreze, uz brzinu 10+/1 Mbps, G hosting,
5 e-mail adresa;

TELEVIZIJA + FIKSNI+ INTERNET

® Moja TV Full 1 - 49 KM mjesecno: preko 190 TV kanala, radio kanali + fiksna telefonija sa
NEOGRANICENIM RAZGOVORIMA prema fiksnim mrezama u BiH* i neograni¢enim SMS
prema fiksnoj mrezi BH Telecoma, Najbroj iz BH Mobile mreze + NEOGRANICENO KORISTENJE
INTERNETA*, pristup putem fiksne mreze, uz brzinu 10+/1 Mbps, dodatne fiksne usluge,
G hosting, 5 e-mail adresa na bih.net.ba domeni,...

MAKSIMALNO ISKORISTITE jedinstvenu moguénost uvezivanja usluga BH Telecoma koje

koristite! Za FANTASTICNE USTEDE ZA CIJELU PORODICU uvezite Moja TV u MOJ IZBOR!

Vasu Moja TV uvezite sa vasim fiksnim telefonskim priklju¢kom/brojem, mobilnim brojevima vase
porodice (postaid paketi ili Ultra), ili fiksnim pristupom internetu. To ¢lanovima Vase porodice
omogucuje besplatne medusobne telefonske razgovore, dodatno jo$ po 500 MB besplatnog
mobilnog interneta mjese¢no za svaki mobilni broj, i kupovinu mobitela, tableta i laptopa na rate
i uz popuste!

Sport Klub kanali besplatno u Moja TV paketi L p tivnog perioda.

*na fer osnovi

Detaljne informacije na www.bhtelecom.ba ili pozivom na besplatni broj 1444.
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EFFECT OF QUALITY OF PURIFIED BRINE AND MOTHER LIQUOR ON
THE YIELD OF NACL IN SALT PRODUCTION

ABDULAH AHMETOVIC]!, AMIRA BRKIC2"

TFaculty of Technology, University of Tuzla, Tuzla, Boshia and Herzegovina
2Solana d.d. Tuzla, Bosnia and Herzegovina
& amira.brkic@solana.ba

The salt water from Tetima salt mine, which is the basic salt source for salt
production, is the system of: Na"; Ca?*; Mg®* / CI; HCOjs; SO, /H,0. It is
commonly believed that the basic factor of higher salt yield is the concentration of
NaCl in the purified brine, which is introduced into the evaporator. This paper
analyzes the influence of brine quality which supplys evaporator as well as the
influence of the mother liquor quality that must be performed from the vaporizing
station on salt yield in the production process

Keywords: Purified brine (PSV), mother liquor (ML), concentration (C;-n).
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UTICAJ KVALITETA PRECISCENE SLANE VODE | MATICNE LUZINE NA
PRINOS NACL U PROIZVODNJI SOLI

}ABDULAH AHMETOVIE!, AMIRA BRKIG2.™

Tehnoloski fakultet, Univerzitet u Tuzli, Univerzitetska 8, 75000 Tuzla, Bosna i Hercegovina,
1 Solana d.d. Tuzla, Ul. Soli 3, 75000 Tuzla, Bosna i Hercegovina
> amira.brkic@solana.ba

Slana voda lezi§ta Tetima, koja je osnovna sirovina za proizvodnju soli je
sistem: Na*; Ca®; Mg®* / CI; HCO5; SO,* /H,0. Uobicajeno je misljenje da je
osnovni faktor veéeg prinosa soli koncentracija NaCl u pre¢iséenoj slanoj vodi, koja
se uvodi u isparivac¢ku stanicu.

U radu je analiziran uticaj kvaliteta slane vode kojom se napaja isparivacka
stanica, kao i uticaj kvaliteta mati¢ne luzine koja se mora izvoditi iz isparivacke
stanice na prinos soli u procesu proizvodnje.

Kljuéne rijeéi: Precis¢ena slana voda (PSV), mati¢na luzina (ML), koncentracija
(C1n)-
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BIOSORPTION OF HEAVY METAL IONS AND SYNTHETIC DYES FROM
AQUAEOQUS SOLUTIONS USING LIGNOCELLULOSIC MATERIALS

AmILA DUBRAVAC™, JOSKIC MONIKA

Faculty of Technology, University of Tuzla, Univerzitetska 8, 75000 Tuzla, Bosnia and Herrzegovina
™ dubravac.amila@gmail.com

Biosorption can be defined as an ability of certain biomolecules to bind by their
functional groups or to concentrate ions from aqueous solutions. Nowdays,
biosorption is often an alternative method to existing conventional methods for
purification  wastewaters. The main advantage of biosorption in relation to
conventional purification methods, in addition to it's efficency in removing metal
ions from aqueous solutions, is the availability, cost-effectiveness and ecological
acceptability of adsorbents, which are most often the waste product of the
agricultural, food or wood industry. In the literature they are called "cheap"
adsorbents, and most often they are lignocellulosic materials. A review of the
literature of selected materials as biosorbents for removal of synthetic dyes and
heavy metals (sawdust of poplar, poplar and beech, beer tropics, apple tropes,
rapeseed oil, orange peel) is presented. For removal of smallhits of green and
methylene blue, the efficiency of papilla and beech as a biosorbent was over 90%.
The removal of the Br (I1) bifurcons with the black boron blackberry biomass was
over 80%, while the biosorbent sawdust of oak was used for Cd (11) ions and Pb (1)
ions. The percentage of Cd (I1) was 58%, while Pb (1I) was 87%. The maximum
orange adsorption capacity as biosorbent for the removal of heavy metals was for
Cu2 + (60 mg / ml), Cd2 + (126 mg / ml), Pb2 + (142 mg / ml), Zn2 + (45 mg / ml)
ml ) and Ni2 + mg / ml). As the overall result of the analysis, we can conclude that
lignocellulosic materials, especially materials with high cellulose content, have
proved to be very effective as biosorbents.

Keywords: heavy metals, biosorption, synthetic colors
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BIOSORPCIJA JONA TESKIH METALA | SINTETSKIH BOJA 1Z VODENIH
RASTVORA KORISTENJEM LIGNOCELULOZNIH MATERIJALA

AmILA DUBRAVAC™, JOSKIC MONIKA

Tehnoloski fakultet Univerziteta u Tuzli, Univerzitetska 8, 75000 Tuzla, Bosna i Hercegovina
® dubravac.amila@gmail.com

Biosorpcija se moze definisati kao sposobnost odredenih biomolekula da svojim
funkcionalnim grupama vezuju ili iz vodenih rastvora koncentriSu jone metala.
Biosorpcija je danas Cesto alternativa postoje¢im konvencionalnim metodama za
preciS¢avanje otpadnih voda. Glavna prednost biosorpcije u odnosu na
konvencionalne metode preciscavanja, pored njene efikasnosti u uklanjanju jona
metala iz vodenih rastvoraje dostupnost, ekonomicnost i ekoloska prihvatljivost
adsorbenasa, koji su najce$¢e otpadni proizvod poljoprivredne, prehrambene ili
drvne industrije. U literaturi se nazivaju ,,low-cost* adsorbensi, a najce$ée su to
lignocelulozni materijali. Dat je literaturni pregled odabranih materijala kao
biosorbenata za uklanjanje sintetskih bojila i teskih metala (piljevina hrasta, topole i
bukve, pivski trop, trop jabuke, repini rezanci, §iSarice borai kora narandze). Za
uklanjanje malahitnog zelenila i metilenskog modrila efikasnostpiljevine topole i
bukve kao biosorbenta iznosila je preko 90%. Uklanjanje Br(Il)jona sa biomasom
SiSarice crnog bora iznosilo je preko 80%, dok je za jone Cd(ll) i jone Pb(Il) kao
biosorbent koriStena piljevina hrasta.Postotak za Cd(II) iznosio je 58%, dok je za
Pb(Il) iznosio 87%. Maksimalni adsorpcijski kapacitet kore narandze kao
biosorbenta za uklanjanje teskih metala iznosio je za Cu®* (60 mg/ml), Cd** (126
mg/ml), Pb?* (142 mg/ml), Zn** (45 mg/ml) i za Ni** (49 mg/ml). Kao sveukupni
rezultat analize mozemo zakljuditi da su se lignocelulozni materijali, posebno
materijali sa visokim sadrzajem celuloze pokazali vrlo efikasnim kao biosorbenti.

Kljuéne rijeéi: Teski metali, biosorpcija, sinteske boje
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AREVIEW: CHARACTERIZATION OF NATURAL FIBER REINFORCED
POLYMER COMPOSITES

EMINA TUCIC™, ADISA HASANBASIC
Faculty of Technology, University of Tuzla, Univerzitetska 8, 75000 Tuzla, Bosnia and Herzegovina

& eminatucic12@gmail.com

The aim of this work is to review characterization of natural fiber reinforced
polymer composites. Natural fiber-reinforced polymer composites (NFPCs) have
attracted attention due to their biodegradable, lightweight, nontoxic and low cost
properties. The wide use of NFPCs are rapidly increasing in many areas of the
technique. The chemical composition and properties of natural fibers depends on
the type of fiber itself. Natural fibers are an alternative for replacing traditional
synthetic fibers. Natural fibers are low cost and require low production energy then
synthetic fibers .

Polymer matrix composites have several advantages, such as low cost, low

density and they are easy to handle. In recent years, composite materials replace
already existing materials and occupy an important place in the industry.
In this paper will be explained several methods that can be used for the
characterization of composite materials. Thermal methods, like DSC and TG, which
can be used for characterization of NFPCs are explanation. An overview of
microscopic analysis and mechanical properties of various natural fiber reinforced
polymers is also presented.

Keywords: natural fiber, polymer matrix composites, characterization

“Chemical analysis
control and monitoring™

£
]
F
-
&
£
£

PREGLED: KARAKTERIZACIJA POLIMERNIH KOMPOZITA OJACANIH
PRIRODNIM VLAKNIMA

EMINA TUCIC™, ADISA HASANBASIC

Tehnoloski fakultet, Univerzitet u Tuzli, Univerzitetska 8, 75000 Tuzla, Bosna i Hercegovina
! eminatucic12@gmail.com

Cilj ovog rada je da se izvrSi pregled karakterizacije polimernih kompozita
ojacanih prirodnim vlaknima. Polimerni kompoziti ojacani prirodnim vlaknima
privukli su paznju zbog toga $to su lagani, netoksié¢ni, jeftini i biorazgradivi. Siroka
upotreba polimernih kompozita ojacanih prirodnim vlaknima ubrzano raste u
mnogim oblastima tehnike. Hemijski sastav i osobine prirodnih vlakana zavisi od
same vrste vlakana. Prirodna vlakna zamjenjuju tradicionalna sinteticka vlakana.
Imaju nisku cijenu i zahtijevaju nizu potro$nju energije od sinteti¢kih vlakana.

Kompoziti sa polimernom matricom imaju nekoliko prednosti, kao §to su niska
cijena, niska gustoca i lako rukovanje. Poslednjih godina kompozitni materijali
zamenjuju ve¢ postojece materijale i zauzimaju vazno mesto u industriji.

U radu ¢e biti objasnjeno nekoliko metoda koje se mogu Kkoristiti za
karakterizaciju kompozitnih materijala. Termi¢ke metode poput DSC i TG koje se
primjenjuju za karakterizaciju polimernih kompozita oja¢anih prirodnim vlaknima
detaljnije ¢e biti objasnjene u radu. Pregled mikroskopske analize kao i mehanickih
osobina razli¢itih polimera ojacanih prirodnim vlaknima detaljno ¢e biti obrazlozeni.

Kljuéne rijedi: prirodna vlakna, polimerni kompoziti, karakterizacija.
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COPPER (Il) SULFATE PENTAHYDRATE AS AGROCHEMICAL

IRMA VILIC™, MIRZA MURATOVIC

Faculty of Natural Sciences and Mathematics, University of Tuzla, Univerzitetska 4, 75000 Tuzla,
Bosnia and Herzegovina
™ irma_vilic@outlook.com

The use of all pesticides as well as fungicides are one of the most important
factors in agricultural production. Fungicides as one type of pesticide are used to
fight fungi on the tree bark, leaf, flower and fruit of the plants. This paper focuses
on the basic features and function of the predetermined fungicide, copper (II)
sulfate pentahydrate, also known as blue vitriol.

Blue vitriol is the most significant, one of the most important, and probably
most famous copper salt, evident and used since ancient Egypt. Copper (l1) sulfate
pentahydrate is a compound that sold under the names of tetra acetyl copper (Il)
sulfate monohydrate, blue vitriol, and kalkokianit. By chemical nature it is the salt
of the bivalent copper and sulphate ion. Undoubtedly, blue vitriol is the most
important and most famous bivalent copper compound. The crystals of this
compound belong to a tricyclic crystal system and have transparent blue color.
Special emphasis of the research is dedicated to the production of Bordeaux
mixture composed of hydrated lime and blue vitriol. The mixture is used to treat
fungicidal diseases on watermelon leaves. Therefore, the experimental studies have
been carried out to determine the optimal concertation of Bordeaux mixture for
prevention and suppression of fungal diseases in watermelon.

It is also important to mention the toxicity of copper that is released into the
soil while treating plants. The toxicity effects can damage plants, contaminate soil,
surface, and groundwater.

Keywords: copper, blue vitriol, fungicide, toxicity.

“Chemical analysis
control and monitoring”

£
A
F
=
&
£
£

BAKAR (Il) SULFAT PENTAHIDRAT KAO AGROHEMIKALIJA

IRMA VILIC™, MIRZA MURATOVIC

Prirodno-matematicki fakultet, Univerzitet u Tuzli, Univerzitetska 4, 75000 Tuzla, Bosna i Hercegovina
™ irma_vilic@outlook.com

Upotreba svih pesticida, pa tako i fungicida jedan je od bitnijih faktora u
poljoprivrednoj prozivodnji. Fungicidi, kao jedna od vrsta pesticida, bore se u
suzbijanju gljivica na stablu, listu, cvijetu i plodu nekih biljaka. U ovom radu paznja
je usmjerena na osnovne karakteristike i djelovanje taéno odredenog fungicida,
bakar (I1) sulfat pentahidrata, u narodu poznatijeg kao modra galica.

Modra galica je najznacajnija i jedna od najvaznijih bakrenih soli, te vjerovatno
najpoznatija sol bakra, a bila je poznata jo§ starim Egipéanima. Bakar (II) sulfat
pentahidrat je spoj koji se takoder u prodaji moze na¢i pod nazivima tetraakva-
bakrov (I1) sulfat monohidrat, plavi vitriol, kalkokianit, a na Balkanu je najpoznatiji
kao modra galica. Po hemijskoj prirodi je sol dvovalentnog bakra i sulfathog iona.
Sa sigurno$éu se moze re¢i da je modra galica najvazniji i najpoznatiji spoj
dvovalentog bakra. Kristali ovog spoja pripadaju triklinskom kristalnom sistemu i
prozirno plave su boje.

Poseban fokus u istrazivanju posvecen je prozvodnji tzv. bordoske Corbe, smjese
modre galice i gasenog kreca, a koja se koristi u lijeenju fungicidnih oboljenja na
listovima lubenice. Stoga su vrSena eksperimentalna istrazivanja u svrhu odredivanja
optimalne koncetracije bordoske corbe, koja bi se koristila u prevenciji i suzbijanju
gljiviénih oboljenja na lubenici.

Takoder je vazno spomenuti toksicnost bakra koji se prilikom koriStenja u zastiti
biljaka oslobodi u zemljiStu i kao takav Stetno djeluje na biljke, zagaduje tlo,
povrsinske i podzemne vode.

Kljuéne rijeci: bakar, modra galica, fungicid, toksi¢nost.
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COMMINUTION KINETICS OF DOLOMITE
INALABORATORY BALL MILL

SAMIRA HOTIE! ™, GORDANA MATIJASIC2, OSMAN PERVIZ3
TFaculty of Biotechnology, University of Biha¢, Luke Marjanovi¢a bb, 77000 Biha¢, Bosnia and
Herzegovina
2Faculty of Chemical Engineering and Technology, University of Zagreb, Marulicev trg
20,10000Zagreb,Croatia
3Faculty of Biotechnology, University of Biha¢, Luke Marjanovica bb, 77000 Biha¢, Bosnia and
Herzegovina
™ samira_hotic@yahoo.com

Grinding is one of the most widely used methods of obtaining solid particles
control systems / desired distributions in all branches of industry. Enlargement of
this process is often based on experience and by methods of trying and error that
requires a large number of experiments. The development of mathematical models
enabled the transfer of results to a larger scale in similar systems.

The proposed research was conducted in laboratory scale. The modeling of the
fractionation process with the population balance included a description of the
kinetics of colonization of dolomite kinetic parameters and the development of
models that enabled the estimation of kinetic parameters based on the particle size,
the geometric characteristics of the mill and the process parameters. Rajamani and
Herbst model is suggested for the development of selection function in a ball mill
under given conditions process. Laboratory-level research and the development of
mathematical models for transferring results to a larger scale is a potent way of
reducing energy consumption.

Keywords: grinding, comminution kinetics, population balance, kinetic parameters
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KINETIKA MLJEVENJA DOLOMITA
U LABORATORIJSKOM KUGLICNOM MLINU

SAMIRA HOTIG!: !, GORDANA MATIJASIC2, OSMAN PERVIZ3

1 Biotehnicki fakultet, Univerzitet u Bihacu, Luke Marjanovi¢a bb, 77000 Biha¢, Bosna i Hercegovina
2 Fakultet kemijskog inZinjerstva i tehnologije, Sveuciliste u Zagrebu, Marulicev trg 20, 10000 Zagreb,
Hrvatska

3Biotehnicki fakultet, Univerzitet u Bihacu, Luke Marjanovic¢a bb, 77000 Biha¢, Bosna i Hercegovina
B samira_hotic@yahoo.com

Usitnjavanje je jedna od najrasirenijih metoda dobivanja sistema Cvrstih Cestica
kontrolirane/zeljene raspodjele u svim granama industrije. Uveéanje ovog procesa
Cesto se temelji na iskustvu te metodama pokusaja i pogreske $to iziskuje velik broj
eksperimenata. Razvoj matematickih modela omogucio je prenoSenje rezultata na
vece mjerilo u sli¢nim sistemima.

PredloZena istrazivanja provedena su u laboratorijskom mjerilu. Modeliranje
procesa usitnjavanja populacijskom bilancom obuhvatilo je  opis Kkinetike
usitnjavanja dolomita kinetiCkim parametrima i razvoj modela koji su omoguéili
procjenu kinetickih parametara na temelju veli¢ine Cestica, geometrijskih
karakteristika mlina i procesnih parametara.Rajamani i Herbst model je predlozen za
razvoj funkcije selekcije u kugliénom mlinu u danim uslovima procesa. Istrazivanja
provedena na laboratorijskoj razini, te razvoj matemati¢kih modela za prenoSenje
rezultata na veée mjerilo potencijalan je nac¢in smanjenja potro$nje energije.

Kljuéne rijefi: usitnjavanje, kinetika usitnjavanja, populacijska bilanca, kineti¢ki
parametri
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CORROSION COUPON TESTING OF COMMERCIAL INHIBITOR IN
SIMULATED COOLING WATER

BoRiSLAV N. MALINovic!: ™, DUSKO ZoRic2, TIJANA DJURICIC!

1 Faculty of Technology, University of Banja Luka, Stepe Stepanovica, 78000 Banja Luka, Bosnia and
Herzegovina

2EFT Mine and Thermal Power Plant Stanari Ltd., Stanari , Bosnia and Herzegovina

™ borislav.malinovic@tf.unibl.org

ABSTRACT

In maintaining cooling systems, one of the biggest challenges is to control the
corrosion process. Various corrosion inhibitors are often used for this purpose.
Which type of corrosion inhibitor will be chosen depends on the material from
which the plant has made. The main causes of corrosion in these systems are: pH,
dissolved gas, ammonia, temperature and microbiology.

In this paper it was studied the efficiency of two multicomponent commercial
corrosion inhibitors based on phosphates and one of which containing zinc chloride.
For the purposes of research, the pilot plant of open recirculation cooling system is
constructed and made of stainless steel (EN 1.4301) and copper (EN 13601).
Experiments were performed in a simulated cooling water witch recirculated for
3.5h. For the purpose of accelerating corrosion processes, it was added a corrosion
activator (5% NacCl). It was monitored the corrosion rate of the mentioned materials
in the cooling water with the corrosion activator, with and without inhibitor.
Corrosion rate is determined by using corrosion coupons according standard ASTM
D2688 and by analyzing physical-chemical parameters of cooling water.

The results showed it was achieved higher protection efficiency for copper and
stainless steel by using an inhibitor containing zinc chloride in addition to
phosphate.

Keywords: pilot plant, corrosion rate, stainless steel, copper.
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ISPITIVANJE KOMERCIJALNOG INHIBITORA KOROZIJE METODOM
KOROZIONIH KUPONA U SIMULIRANOJ RASHLADNOJ VODI

BoRISLAV N. MALINovIc!: *, DUSKO ZoRIc2, TIJANA DJURICIC!

1 Tehnoloski fakultet, Univerzitet u Banjoj Luci, Stepe Stepanovi¢a, 78000 Banja Luka, Bosna i
Hercegovina

2EFT Rudnik i Termoelektrana Stanari d.0.0., 74208 Stanari , Bosna i Hercegovina

™ horislav.malinovic@tf.unibl.org

U odrzavanju energetskih rashladnih sistema jedan od najvecih izazova je
kontrola procesa korozije. U tu svrhu Cesto se koriste razni inhibitori korozije.
Odabir vrste inhibitora korizije zavisi od materijala od kojeg je izradeno postrojenje.
Glavni uzro¢nici korozije u ovim sistemima su: pH, rastvoreni gasovi, amonijak,
temparatura i mikrobiologija.

U ovom radu ispitana je efikasnost dva multikomponentna inhibitora korozije na
bazi fosfata, od kojih jedan sadrzi i cink hlorid. Za potrebe eksperimenta
konstruisano je i izradeno pilot postrojenje otvorenog recirkulacionog sistema
hladenja. Pilot postrojenje je izradeno od nerdajuceg Celika (EN 1.4301) i bakra (EN
13601). Eksperimenti su radeni u simuliranoj rashladnoj vodi, koja je recirkulisala
3,5h. Za ubrzanje procesa korozije dodan je aktivator korozije (5% NaCl). Prac¢ena
je brzina korozije pomenutih materijala u rashladnoj vodi sa i dodatka inhibitora
korozije. Brzina korozije je odredivana upotrebom korozionih kupona, u skladu sa
standardnom metodom ASTM D2688 i analizom fizi¢ko-hemijskog sastava
rashladne vode.

Rezultati su pokazali da se postize bolja zastita i nerdajuceg celika i bakra od
korozije, upotrebom inhibitora koji pored fosfata sadrzi i cink hlorid.

Kljucne rijeci: pilot postrojenje, brzina korozije, nerdaju¢i celik, bakar.
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MODELING OF SUSPENSION FLOWS IN THE CONTEXT OF
SUSTAINABLE TECHNOLOGIES

STEFAN RADL

Institute of Process and Particle Engineering, Graz University of Technology, Inffeldgasse 13, 8010
Graz, Austria
™ radl@tugraz.at

Processes that are used in industrial plants for sustainable energy and materials
production (e.g., biorefineries) offer an excitingly large playground for scientific
research. This is due to a number of challenges, of which (i) the structural
complexity of renewable resources (e.g., wood), and (ii) the need to access
operational windows for which even lab-scale experiments become extremely
expensive, are prime examples. Some of these challenges are related to the flow of
suspensions. Our present contribution will summarize mathematical models to
describe such flows, and how flow models can be integrated with large-scale
process models, e.g., for plant-scale optimization studies.

In a first example we will discuss models for gas-particle flow, including heat
and mass transport. Such models can be used to predict the performance of future
hydrogen production plants, e.g., based on Chemical Looping Reforming (CLR) of
methane, or the well-known reformer steam iron cycle. In a second example we will
discuss the wide application area of biorefineries. Specifically, we will consider the
flow simulation of pulp fibre suspensions, and how flow information can be linked
to optimization tools and large-scale plant simulations. Finally, we will discuss
open-source flow simulations tools that have been further developed by us,
including OpenFOAM®, LIGGGHTS®, CFDEM® as our home-brew software (i)
CPPPO for spatial filtering, and (ii) ParScale for intra-particle transport.

Keywords: suspensions, flow modeling, biorefineries, chemical looping reforming
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APPLICATION OF ASPEN ENERGY ANALYZER SOFTWARE IN SOLVING
HEAT INTEGRATION PROBLEMS

AMRA RizvANOVIG, NIDRET IBRIC, ELVIS AHMETOVIC™

University of Tuzla, Faculty of Technology, Univerzitetska 8, 75000 Tuzla, Bosnia and Herzegovina
™ glvis.ahmetovic@untz.ba

Different computer-aided tools can be used for solving heat integration
problems. Aspen Energy Analyzer is a software which can be used for developing
heat integration projects and identifying the best heat exchanger network design
solutions. This work describes the application of Aspen Energy Analyzer and a step-
by-step procedure for solving the studied heat integration problem. The minimum
utility consumption is determined and the heat exchanger network is synthesized for
the studied problem.

Keywords: heat integration, Aspen Energy Analyzer, minimum utility consumption,
heat exchanger network.

PRIMJENA ASPEN ENERGY ANALYZER SOFTVERA U RJESAVANJU
PROBLEMA TOPLINSKE INTEGRACIJE

AMRA RizvANOVIC, NIDRET IBRIC, ELVIS AHMETOVIC™

Univerzitet u Tuzli, Tehnolo3ki fakultet, Univerzitetska 8, 75000 Tuzla, Bosna i Hercegovina
* glvis.ahmetovic@untz.ba

Za tjeSavanje problema toplinske integracije koriste se razliciti kompjuterski
potpomognuti alati. Aspen Energy Analyzer je softver koji se moze koristiti za
razvijanje projekata toplinske integracije i identificiranje najboljih rjeSenja dizajna
mreze izmjenjivaca topline. Ovaj rad opisuje primjenu Aspen Energy Analyzer
softvera i korak po korak proceduru u rjesavanju studiranog problema toplinske
integracije. Za primjer studiran u radu utvrdena je minimalna potrosnja energenata i
sintetizirana mreza izmjenjivaca topline.

Kljuéne rijedi: integracija topline, Aspen Energy Analyzer, minimalna potro$nja
energenata, mreza izmjenjivaca topline.
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APPLICATION OF ASPEN PLUS SOFTWARE FOR SOLVING CHEMICAL
ENGINEERING PROBLEMS

AIDA SKEJIC, ELVIS AHMETOVIC™

University of Tuzla, Faculty of Technology, Univerzitetska 8, 75000 Tuzla, Bosnia and Herzegovina
& glvis.ahmetovic@untz.ba

This work demonstrates an application of Aspen Plus software for solving
chemical engineering problems and highlights its important role in chemical
engineering education and the process industry. Several of numerous software
capabilities were demonstrated on three case studies. In the first example, a process
simulation and a sensitivity analysis was performed. In the second case study, an
economic analysis of a simulated process was performed using Aspen Activated
Economics and Aspen Process Economic Analyzer options. In the third case study,
process simulation and optimization was executed with help of the Fortran
programming language. The results of case studies were presented and discussed.

Keywords: process simulator, chemical process, economic analysis, sensitivity
analysis, optimization
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PRIMJENA ASPEN PLUS SOFTVERA U RJESAVANJU
HEMIJSKO-INZENJERSKIH PROBLEMA

AIDA SKEJIC, ELVIS AHMETOVIC™

Univerzitet u Tuzli, Tehnolo$ki fakultet, Univerzitetska 8, 75000 Tuzla, Bosna i Hercegovina
* elvis.ahmetovic@untz.ba

Ovaj rad demonstrira primjenu Aspen Plus softvera u rjeSavanju hemijsko-
inzenjerskih problema i istice njegovu znacajnu ulogu u hemijsko-inzenjerskoj
edukaciji i procesnoj industriji. Kroz tri studijska primjera demonstriran je dio
brojnih moguénosti ovog softvera. U prvom primjeru izvr§ena je simulacija
tehnoloskog procesa i analiza osjetljivosti. U drugom primjeru izvr§ena je
ekonomska analiza simuliranog procesa upotrebom Aspen Activated Economics i
Aspen Process Economic Analyzer opcija. U tre¢em primjeru izvr$ena je simulacija i
optimizacija procesa uz pomo¢ programskog jezika Fortran. Za sve studijske
primjere predstavljeni su i diskutirani rezultati.

osjetljivosti, optimizacija
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IMPACT OF RAW MATERIALS AND ALTERNATIVE FUELS
ON THE MOVEMENT OF ALKALI AND SULPHATES
IN THE PRODUCTION OF CEMENT

ADISA HASANBASIC™, EMINA TUCIC
Faculty of Technology, University of Tuzla, Univerzitetska 8, 75000 Tuzla, Bosnia and Herzegovina

& hasanbasical@gmail.com

Cement is a basic material for building and construction industry. It is non-
metallic, inorganic powder and hydraulic binder forming a paste with water, which
sets and hardens due to hydration reaction. Cement factories used a various types of
industrial and household waste as auxiliary raw materials and fuels to reduce
production costs. To reduce its consumption of traditional fuels cement industry is
using refuse-derived fuel (RDF). RDF increases the chlorine input into cement
plants.

Chlorine and alkalis compounds are volatile in the kiln at high temperature and

cause clogging within the kiln and preheater. The alkali metals are introduced into
the kiln with the clay minerals. The volatile species that participate in alkali cycles
are sulphates and chlorides of the alkali metals, potassium and sodium.
Bypass systems have been developed worldwide as a state-of-art technology to
reduce the chlorine load in the cement manufacturing. Bypass system is important
for cement kiln to decrease ability of alkali and chlorine cycles and the possibility
of creating clogging.

The aim of this work is to review the process of Portland-clinker production
with a special focus on chloride transfer in the rotary kiln and present influence of
alternative fuels and raw materials on cement manufacturing.

Keywords: cement, alternative fuels, raw materials, chlorides, sulphates.
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UTICAJ POLAZNIH SIROVINA | ALTERNATIVNIH GORIVA
NA KRETANJE ALKALIJA | SULFATA
U PROIZVODNJI CEMENTA

ADISA HASANBASIC™, EMINA TuCIC

Tehnoloski fakultet, Univerzitet u Tuzli, Univerzitetska 8, 75000 Tuzla, Bosna i Hercegovina
*! hasanbasical@gmail.com

Cement je osnovni materijal za gradevinsku industriju. To je nemetalni,

neorganski prah i hidrauli¢no vezivo koje formira pastu sa vodom koja otvrdnjava
zbog reakcija hidratacije. Tvornice cementa koristile su razli¢ite vrste industrijskog i
kuénog otpada kao pomoéne sirovine i goriva za smanjenje troSkova proizvodnje.
Da bi se smanjila potrosnja tradicionalnih goriva, industrija cementa koristi gorivo
dobiveno od otpada (RDF). RDF povecava unos hlora u proces proizvodnje.
Hlorni i alkalni spojevi su isparljivi u peéi na visokoj temperaturi i uzrokuju naljepe
unutar peci i u predgrijacu. Alkalni metali se unose u pe¢ sa mineralima gline.
Hlapljive vrste koje ucestvuju u alkalnim ciklusima su sulfati i hloridi alkalnih
metala, kalijuma i natrijuma.

Bajpas sistemi su razvijeni Sirom svijeta kao vrhunska tehnologija za smanjenje
optereéenja hlora u proizvodnji cementa. Bajpas sistem je vazan za cementne peci
kako bi se smanjila mogucénost ciklusa alkalija i hlora kao i stvaranje zacepljenja.

Cilj ovog rada je da se da pregled procesa proizvodnje Portland klinkera sa
posebnim osvrtom na trasfner hlorida u rotacionoj pe¢i i da se prezentuje uticaj
alternativnih goriva i polaznih sirovina na proizvodnju cementa.

Kljuéne rijeci: cement, alternativna goriva, sirovine, hloridi, sulfati.
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EFFICIENT AND GREEN EXTRACTION OF PHENOLIC COMPOUNDS
FROM DRIED ARONIA USING NATURAL DEEP EUTECTIC SOLVENTS
MILENA IVANOVIC!, MITJA KOLARZ, PETER KRAJINC', MASA ISLAMCEVIC

RAZBORSEK!. ™

1 Faculty of Chemistry and Chemical Engineering, University of Maribor, Smetanova ulica 17, SI-2000
Maribor, Slovenia

2 Faculty of Chemistry and Chemical Technology, University of Ljubljana, Ve¢na pot 113, SI-1000
Ljubljana, Slovenia

* masa.islamcevic@um.si

At the beginning of the 21st century, the concept of "green analytical
chemistry" was established through twelve basic principles. One of the most
important includes the use of environmentally friendly, biodegradable and non-
toxicity solvents in the extraction processes. Consequently, newly formed solvents
called Natural Deep Eutectic Solvents (NADESs) were developed as a promising
alternative to traditional organic solvents used.

In the present study, different NADESs composed of quaternary ammonium
salt (choline chloride) as hydrogen bond acceptor in combination with different
hydrogen bond donors (poly-alcohols, organic acids, sugars and urea) were
investigated as an extraction medium for one-step sample preparation for phenolic
compounds characterization from dried aronia fruits. For the improving of
extraction process ultrasound-assisted technique was applied, and results were
compared with those obtained using 80% methanol as the extraction solvent. Total
phenolic content (TPC), total flavonoid content (TFC), total anthocyanin content
(TAC) as well as individual phenolic compound yields were determined as
dependent variables in all extracts.

Results revealed that the highest value of TPC and TFC was found in the
extract obtained with choline chloride—fructose NADES, while methanol exhibited
the highest capacity for the extraction of TAC. Additionally, the extraction
recoveries for the individual phenolic compounds were highly dependent on the
phenolic compound structure, with the relative mean value ranging from 36% to
119%. Generally, it can be concluded that NADESs holds great promise for new
sustainable extraction process of valuable plant bioactive compounds intended for
future applications in food-processing, pharmaceutical and cosmetic industry.

Keywords: natural deep eutectic solvents, “green” extraction, phenolic compounds,
aronia
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EFIKASNA | ZELENA EKSTRAKCIJA FENOLNIH SPOJEVA I1Z SUHE
ARONIJE UZ UPOTREBU PRIRODNIH DUBOKO EUTEKTICKIH
RASTVARACA
MILENA IVANOVIC!, MITJA KOLARZ2, PETER KRAINC!, MASA ISLAMCEVIC

RAZBORSEK! **

' Fakultet za hemiju i hemijsku tehnologiju, Univerzitet u Mariboru, Smetanova ulica 17, SI-2000
Maribor, Slovenija

2 Fakultet za hemiju i hemijsku tehnologiju, Univerzitet u Ljubljani, Veéna pot 113, SI-1000 Ljubljana,
Slovenija

> masa.islamcevic@um.si

Pocetkom 21 vijeka usvojen je koncept tzv. ,zelene analiticke hemije*
postavljanjem dvanaest osnovnih principa. Jedan od najvaznijih prinicpa zasniva se
na upotrebi ekoloski prihvatljivih, biorazgradljivih i netoksi¢nih rastvaraca u
ekstrakcijskim procesima. U cilju ispunjenja ovog zahtjeva, nedavno je razvijena
nova klasa rastvaraca, nazvanih prirodni duboko eutekticki rastvaraci (Natural Deep
Eutectic Solvents-NADESs). NADESs predstavljaju obecavajuce alternativa
tradicionalno koriStenim organskim rastvara¢ima.

U ovom radu, razli¢ite vrste NADESs, sastavljenih od kvaternarne amonijeve
soli (holin hlorida) kao akceptora vodikove veze u kombinaciji sa razliCitim
donorima vodikove veze (poli-alkoholi, organske kiseline, $eceri i urea) su ispitivani
kao mogué¢i ekstrakcijski mediji za jednostepenu pripremu uzorka u svrhu
odredivanja fenolnih spojeva iz suhe aronije. U svrhu pobolj$anja iskoristenja
procesa ekstrakcije primjenjena je ultrazvucna ekstrakcija. Dobijeni rezultati su
poredeni sa rezultatima dobijenim uz upotrebu 80% metanola kao konvencionalnog
rastvaraca. U svim dobijenim ekstraktima odredene su sledece veli¢ine: ukupan
sadrzaj fenola (total phenolic content-TPC), ukupan sadrzaj flavonoida (total
flavonoid content-TFC), ukupan sadrzaj antocijana (total anthocyanin content-TAC),
kao i sadrzaj individualnih fenolnih spojeva.

Rezultati su pokazali da su najveée vrijednosti TPC i TFC nadene u ekstraktima
dobijenim upotrebom NADES na bazi holin hlorida i fruktoze, dok je najveéi
kapacitet za ekstrakciju totalnih antocijana pokazao 80% metanol. Procenat
iskoristenja procesa ekstrakcije za individualne fenolne spojeve je bio zavistan od
strukture pojedinacnog spoja i kretao se u intervalu od 36% do 119%. Generalno,
mozZe se zakljuciti da NADES predstavljaju obecavajucu alternativu za nove,
samoodrzive eckstrakcijske procese znacajnih bioaktivnih spojeva iz biljnog
materijala, namjenjenih za dalju upotrebu u prehrambenoj, farmaceutskoj i
kozmetic¢koj industriji.

Kljuéne rije¢i: prirodni duboko eutekti¢ki rastvaraci, “zelena” ekstrakcija, fenolni
spojevi, aronija.
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COARSENING KINETICS ANALYSIS OF NANOCRYSTALLINE COPPER
DOPED CERIA
KATARINA MUZINA", ALEKSANDAR BAJROVIC!,

MARTINA ZUPANGIG2, STANISLAV KURAJICA'
1 Faculty of Chemical Engineering and Technology, University of Zagreb, Maruli¢ev trg 19, 10 000

Zagreb, Croatia
2 Leibniz-Institut fir Kristallziichtung, Max-Born-Strale 2, 12489 Berlin, Germany

0 kmuzina@fkit.nr

Cerium (1V) oxide (Ce0O,) is used as a catalyst in many industrial processes, as
well as in everyday life, i.e. for elimination of harmful components in car exhaust.
The advantages of CeO, over conventional catalysts are low cost, availability, better
poisoning resistance and high catalytic activity due to the facile Ce** / Ce®" redox
reaction, high oxygen storage capacity and the stability of the fluorite crystal
structure during oxygen storage and release. CeO, nanoparticles have higher
specific surface area and better redox properties, and thus an increased catalytic
activity in comparison to bulk materials, but the problem occurs at elevated
temperatures, since nanoparticles are very prone to aggregation and coarsening. In
order to increase the thermal stability of CeO, nanoparticles, but also improve its
catalytic properties, metal ions are incorporated into the CeO, crystal structure. In
order to determine the effect of doping on thermal stability of CeO,, it is essential to
perform a coarsening kinetics analysis.

The aim of this study was to investigate the coarsening Kkinetics of
nanocrystalline CeO, and CeO, doped with 10 mol. % of copper. Samples were
prepared by hydrothermal synthesis, characterized, and thermally treated at
different temperatures and processing times. The as-prepared and thermally treated
samples were analyzed by X-ray diffraction analysis and the crystallite sizes were
calculated using the Scherrer equation. Based on the obtained crystallite sizes,
kinetic parameters were determined and it was found that copper addition has a
positive effect on the thermal stability of CeO,.

Keywords: cerium (1V) oxide, coarsening kinetics, hydrothermal synthesis, doping
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KINETIKA OKRUPNJAVANJA ZRNA NANOKRISTALNOG CERIJEVA (IV)
OKSIDA DOPIRANOG BAKROM
KATARINA MUZINA"", ALEKSANDAR BAJROVIC!,

MARTINA ZUPANCIC2, STANISLAV KURAJICA!
' Fakultet kemijskog inZenjerstva i tehnologije, SveuciliSte u Zagrebu, Maruli¢ev trg 19, 10 000 Zagreb,
Hrvatska
2 Leibniz-Institut fir Kristallzlichtung, Max-Born-Strale 2, 12489 Berlin, Germany

> kmuzina@fkit.hr

Cerijev (1V) oksid (CeO,) primjenjuje se kao katalizator u brojnim industrijskim
procesima, ali i svakodnevnom Zivotu, primjerice za eliminaciju Stetnih komponenti
ispusnih  plinova automobila. Prednosti cerijevog oksida u odnosu na
konvencionalne katalizatore su niska cijena, dostupnost, bolja otpornost na trovanje
te visoka kataliticka aktivnost zahvaljujuci lakoéi Ce**/Ce®* redoks reakcije, velikom
kapacitetu pohrane kisika i postojanosti fluoritne kristalne strukture tijekom pohrane
i otpustanja kisika. Nanocestice CeO, imaju vecu specifi¢nu povrsinu i bolja redoks
svojstva, a samim time i povecanu katalitiCku aktivnost u odnosu na makromaterijal,
no problem se javlja pri povisenim temperaturama, buduéi da su nanocestice veoma
sklone agregaciji i okrupnjavanju. Kako bi se povecala toplinska stabilnost
nanocestica CeQ,, sprijecilo povecanje veliCine kristalita i smanjenje specifi¢ne
povrsine, ali ujedno i poboljsala kataliticka svojstva, u kristalnu strukturu cerijevog
(IV) oksida ugraduju se metalni ioni. Kako bi se utvrdio njihov utjecaj na toplinsku
stabilnost CeO,, bitno je provesti kineti¢ku analizu procesa okrupnjavanja.

Cilj ovog rada bio je istraziti kinetiku okrupnjavanja nanokristalnog CeO, te CeO,
dopiranog s 10 mol. % bakra. Uzorci su pripremljeni hidrotermalnom sintezom,
okarakterizirani te termicki obradivani na razliCitim temperaturama i vremenima
obrade. Neobradeni i obradeni uzorci analizirani su rendgenskom difrakcijskom
analizom te je na temelju dobivenih difraktograma pomocu Scherrerove jednadzbe
izraCunata veliCina kristalita. Na temelju dobivenih veliCina kristalita odredeni su
kineti¢ki parametri i doneseni zakljucci o utjecaju dopiranja bakrom na stabilnost
cerijevog oksida. Utvrdeno je kako dodatak bakra ima pozitivan utjecaj na toplinsku
stabilnost CeO,.

Kljuéne rijeci: cerijev (IV) oksid, kinetika okrupnjavanja, hidrotermalna sinteza,
dopiranje
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HYDRODYNAMIC FRACTIONATION OF CELLULOSE FIBERS
USING A MINI-CHANNEL

THOMAS SCHMID*, STEFAN RADL

Institute of Process and Particle Engineering, Graz University of Technology, Inffeldgasse 13, 8010
Graz, Austria
& thomas.schmid@tugraz.at

The increasing need of sustainable processes is a seed for the development of
new technologies. In the pulp and paper industry, future challenges are (i) the
reduction of production energy cost and (ii) the increase of recycling rates. Both can
be accomplished by the use of fiber fractionation: this is the separation of short
fibers from long fibers which are suspended in a liquid (typically water). One
example application is to fractionate fibers upstream a refining stage in order to
selectively refine the long fiber fraction without damaging the short fibers: energy
is saved within the refining stage and fiber quality is ensured for future refining
processes of recycled paper.

To overcome the high energy consumption of traditional fiber fractionation
technology, the hydrodynamic fractionator has been developed: a fiber suspension
flows through a channel and is split by a suction slot in the channel wall. Thereby,
short fibers will, by trend, enter the slot, while long fibers will agglomerate to a
fiber network near the channel center. The lateral magnitude of this fiber network,
as well as its extent of agglomeration is, in industrially sized pipes, a function of the
Reynolds number Re, which limits the fractionator’s operational window to a low-
Re regime. Our recent experiments show, that this limitation can be overcome when
a mini-channel with a diameter in the order of the fibre length is applied. This lays
the cornerstone of industrial exploitation of hydrodynamic fractionation technology
since much higher flow rates can be realized.
Keywords: hydrodynamic fractionation, mini-channel,
Reynolds number

fiber agglomeration,
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DETERMINATION OF CAFFEINE AND SUGAR CONTENT IN ENERGY DRINKS

SULEJMAN HALILOVIE!., MARTINA ANDREJA$2.™
' Faculty of Technology, University of Tuzla, Univerzitetska 8, 75000 Tuzla, Bosnia and Herzegovina
2 Faculty of Technology, University of Tuzla, Univerzitetska 8, 75000 Tuzla, Bosnia and Herzegovina
= martina.andrejas@untz.ba

Energy drinks, especially those on the basis of caffeine, are today very
widespread among the younger population. Caffeine has good and bad effects on
human health when used in certain quantities. However, when consumed in
excessive amounts and still in combination with alcohol and some other stimulating
means, it can have a devastating effect.

The purpose of this paper is to determine the amount of caffeine in some energy
drinks and to determine the amount of permitted limits, or to recommend daily
consumption.

In order to improve the daily consumption of energy drinks between the age
differences and the maximum permissions and the recommended amounts of certain
ingredients, primarily caffeine and sugar, which are generated by the survey, the
results will be presented in the paper.

Keywords: caffeine, coffee, tea, energy drinks

ODREDIVANJE KOLICINE KOFEINA | SECERA U ENERGETSKIM NAPITCIMA

SULEJMAN HALILOVIC:, MARTINA ANDREJAS2>

1 Tehnoloski fakultet, Univerzitet u Tuzli, Univerzitetska 8, 75000 Tuzla, Bosna i Hercegovina
2 Tehnoloski fakultet, Univerzitet u Tuzli, Univerzitetska 8, 75000 Tuzla, Bosna i Hercegovina
*! martina.andrejas@untz.ba

Energetski napitci, posebno oni na bazi kofeina, su danas vrlo raSireni i to medu
mladom populacijom. Kofein ima i dobrih i lo$ih utjecaja na ljudsko zdravlje kada
se koristi u odredenim koli¢inama. Medutim, kada se konzumira u prevelikim
koli¢inama i jo§ u kombinaciji sa alkoholom i nekim drugim stimuliraju¢im
sredstvim, moze imati pogubne posljedice.

Ovaj rad ima za cilj utvrditi koli¢inu kofeina u pojedinim energetskim
napitcima i utvrditi da li je ta koli¢ina u dozvoljenim granicama, odnosno u
preporuc¢enim za dnevnu konzumaciju.Pored odredivanja koli¢ine kofeina, kao
sporedni faktor je odredivan i sadrzaj Seéera u istim energetskim napitcima.

U cilju uporedbe svakodnevne konzumacije energetskih napitaka izmedu
dobnih razlika te maksimalne dozvoljene i preporucene koli¢ine pojedinih sastojaka,
prvenstveno kofeina te Secera, sprovedena je anketa, Ciji ¢e rezultati biti
predstavljeni u radu.

Kljucne rijeci: kofein, kafa, ¢aj, energetski napitci.
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QUALITY EVALUATION OF BREAD
WITH ADDITIONS

ALDIN KARIC™, AMELA KUSUR, HURIJA ALIBASIC, MARTINA ANDREJAS
Faculty of Technology, University of Tuzla, Univerzitetska 8, 75000 Tuzla, Bosnia and Herzegovina

& aldinkaric96@hotmail.com

White wheat flour bread was considered as the highest quality bread product
for a long time due to its large volume, shape and color. This is all due to the
quantity and properties of gluten. However, this bread is poor in vitamins and
minerals because during milling in the production of white flour, peel wheat parts
and germs are removed. Those parts contain high value ingredients. For this reason,
the use of black, integral, whole wheat flour and other cereal grains, which were
mainly mixed with wheat flour has begun. Another way of enriching white wheat
flour is to add the variety of raw materials that will increase its nutritional value.

This paper will show that adding some spices and other raw materials can
increase the nutritional value of bread while at the same time providing a product
that will be acceptable for consumption. Additions will be added in amounts up to
10 percent or some of the flour will be replaced by them. Nutritional value of bread
was determined, the sensors were evaluated and the durability or preservation of
freshness was monitored.

Keywords: bread with additions, quality, enriching white bread
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OCJENA KVALITETA KRUHA SA DODACIMA

ALDIN KARIC™, AMELA KUSUR, HURIJA ALIBASIC, MARTINA ANDREJAS

Tehnoloski fakultet, Univerzitet u Tuzli, Univerzitetska 8, 75000 Tuzla, Bosna i Hercegovina
* aldinkaric96@hotmail.com

Kruh od bijelog pSeni¢nog brasna je dugo vremena vazio kao najbolji i
najkvalitetniji zbog velikog volumena, oblika i boje koju je imao. To je sve zbog
koli¢ine i svojstava glutena. Medutim, taj kruh je siromasan vitaminima i
mineralima jer se tokom mljevenja pSenice kod proizvodnje bijelog brasna uklanjaju
ljuska i klice u kojima se nalazi najveci dio visokovrijednih sastojaka. Zbog toga se
pocelo sa upotrebom crnog, integralnog i cjelozrnog brasna pSenice i upotrebe
brasna drugih zitarica koje se uglavnom mijeSalo sa pSeni¢nim brasnom. Drugi nacin
obogacivanja bijelog pSeni¢nog brasna je dodatak razlicitih sirovina koje ¢e povecati
njegovu nutritivnu vrijednost.

Ovaj rad ¢e pokazati kako dodatak nekih zacina i drugih sirovina moze povecati
nutritivnu vrijednost kruha, a istovremeno dati proizvod koji ¢e biti prihvatljiv za
konzumaciju. Pri tome Ce se ti dodaci dodavati u koli¢inama do 10 posto ili ¢e se dio
brasna zamijeniti nekim od njih. Kruhu ¢e biti odredena nutritivna vrijednost, biti ¢e
senzorski ocijenjen i pratie se trajnost, odnosno o¢uvanje svjezine.

Kljucne rijeci: kruh sa dodacima, kvalitet, obogacivanje bijelog kruha.
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WASTE GYPSUM RECYCLING
FiLIP BRLEKOVIC™, BILJANA SANDOR, KRISTINA JAZVO,

KATA SiPi¢, JURAJ SIPUSIE, NEVENKA VRBOS

Faculty of Chemical Engineering and Technology, University of Zagreb, Maruli¢ev trg 19, 10000
Zagreb, Croatia
& forlekovi@tkit.hr

Gypsum and its products are all-present in everyday life and their usage results
in high waste mass of the material. Gypsum waste demands a special care and
disposal due to the possibility of developing toxic and flammable hydrogen sulphur
gasses when in contact with organic compounds. The best alternative to special care
of the gypsum waste is recycling of the material.

In this work the dehydration of waste gypsum from TONDACH d.o.0. factory
from Pakovo, Croatia, was studied. Recycling of the waste gypsum has been
carried out in hydrothermal reactor in open and closed systems with temperature
range from 120 to 190 °C. Heat of hydration of the recovered gypsums was
investigated with semi-isoperibol calorimeter and MC CAL micro calorimeter. The
waste and recovered materials were subjected to X-ray diffraction analysis (XRD),
while recycled material has been examined by Fourier transformation infrared
spectroscopy (FTIR) and scanning electron microscopy (SEM).

XRD analysis in combination with weight loss measurements confirms the start
of the dehydration which occurs between 120 and 130 °C. Temperatures higher
than 160 °C result in formation of non-reactive anhydride phase. SEM micrographs
show morphology changes in correlation with hydrothermal system conditions. The
calorimetric results show the successful recovery of waste gypsum where the best
results were displayed by samples treated at 130 °C. This research and its results
demonstrate that waste gypsum recovery is possible. With further investigation of
this topic the reuse of such recycled material in mundane and industrial setting
could be achievable.

Keywords: waste gypsum, dehydration, X-ray diffraction analysis, heat of
hydration, calorimetry
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RECIKLIRANJE OTPADNOG GIPSA
FILIP BRLEKOVIC™, BILJANA SANDOR, KRISTINA JAZVO,

KATA SiPi¢, JURAJ SIPUSIE, NEVENKA VRBOS

Fakultet kemijskog inZenjerstva i tehnologije, SveuciliSte u Zagrebu, Marulicev trg 19, 10000 Zagreb,
Hrvatska

= forlekovi@fkit.hr

Gips 1 njegovi proizvodi prisutni su u svakodnevnom zivotu, pa njegova

upotreba rezultira velikom otpadnom masom materijala. Otpadni gips zahtijeva
posebnu njegu i zbrinjavanje zbog mogucnosti razvijanja otrovnih i zapaljivih
sumporovodi¢nih plinova ako se nade u kontaktu s organskim spojevima. Najbolja
alternativa posebnom zbrinjavanju otpadnog gipsa je recikliranje materijala.
U ovom radu ispitana je dehidracija otpadnog gipsa tvrtke TONDACH d.o0.0. iz
bakova. Recikliranje otpadnog gipsa izvrSeno je u hidrotermalnom reaktoru u
otvorenim i zatvorenim sustavima s temperaturnim rasponom od 120 do 190 °C.
Toplina hidratacije oporavljenog gipsa ispitivana je s semiizoperibolnim
kalorimetrom i MC CAL mikrokalorimetrom. Otpadni i reciklirani materijali
podvrgnuti su rendgenskoj difrakcijskoj analizi (XRD), dok je reciklirani materijal
ispitan infracrvenom spektroskopijom s Fourierovom transformacijom (FTIR) i
pretraznom elektronskom mikroskopijom (SEM).

XRD analiza u kombinaciji s mjerenjima gubitka mase potvrduje pocetak
reakcije dehidratacije izmedu 120 i 130 °C. Temperature vece od 160 °C rezultiraju
nastankom nereaktivne anhidridne faze. SEM mikrografije pokazuju promjenu
morfologije u korelaciji s promjenama uvjeta hidrotermalnog sustava.
Kalorimetrijski rezultati pokazuju uspjeSan oporavak otpadnog gipsa gdje su najbolji
rezultat pokazali uzorci tretirani na 130 °C. Ovo istraZivanje i njegovi rezultati
ukazuju na mogucnost recikliranja otpadnog gipsa. Daljnjim istrazivanjem moguce
je posti¢i oporavak i ponovnu upotrebnu otpadnog gipsa kako u svakodnevnom tako
iu industrijskom okruzenju.

Kljuéne rijeci: otpadni gips, dehidratacija, rendgenska difrakcijska analiza, toplina
hidratacije, kalorimetrija
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PRESENCE OF HEAVY METALS IN THE SOIL OF URBAN AREA OF
LUKAVAC AND KALESIJA AND DISEASES PREVALENCE
ABDEL D0zI¢! ™, SANJA BREKALO — LAZAREVIE?,

VEDRAN STUHLI', HANA ALIHODZIC3

Tehnoloski fakultet, Univerzitet u Tuzli, 75000 Tuzla, Bosna i Hercegovina
2Medicinski fakultet, Univerzitet u Tuzli, 75000 Tuzla, Bosna i Hercegovina
3UdruZenje za zastitu prirode i okoline “Aer Aqua Terra” 75300 Lukavac, Bosna i Hercegovina

™! abdel.dozic@untz.ba

Of all the surrounding environmental factors that could impact to public health
the polluted soil becoming a greater threat. The concern of polluted soils is
especially prevalent in industrial regions. People come into contact with soil more
often than they realize. This work presents a research of heavy metals contents in
soil samples of the urban area of Lukavac and their potential risk on the health of
Lukavac residents. Concentrations of chromium (Cr), cadmium (Cd), cobalt (Co),
nickel (Ni), and lead (Pb) in the soil samples were determined. Results show that all
tested locations have higher concentration of heavy metals than permitted given by
legal norms. Soil sample taken in nursery courtyard content Cd in concentration of
9,98 mg/kg which is 6,6 more than permitted level. The negative impact of
polluted soil on the health of the population is the cause of many malignant, heart
attack, stroke and pulmonary diseases. Statistical analysis of the official data with
various diseases in the area of Lukavac and Kalesija municipality revealed
significantly higher prevalence of malignant diseases of the breast, skin and lungs
in comparison to Kalesija.

Keywords: heavy metals, soil, urban area, malignant diseases, health
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ENGINEERING’S ETHICS

AZRA JAGANJAC

University of Sarajevo, Faculty of Science, Zmaja od Bosne 32, Sarajevo, Bosnia and Herzegovina
™ glizabethb1943@hotmail.com

The engineers work in manufacturing but also in designing, a research,
consultancy and educational institutions. Because they assume different roles it is
important that they are aware of their responsibility to the public, colleagues and
employees, to the environment and to their profession. One of the main roles of
engineers is to design processes and to manage producing products for specific
customers at a profit. Another important role is to provide living conditions for the
working staff and residents near the plant. Must comply with legislation on the
environment not only with the context of production, but also further possible
circulation of products and pollutants such as transportation, use of the customer,
recycling activities and final disposal. The paper provides a historical overview of
the development of environmental awareness with special focus on major disasters
caused by poor design or management. It is underlined so-called green approach:
environmental awareness, eco-efficient production with prevention of pollution with
special emphasis on green engineering.

Keywords: engineering ethics, green engineering, environmental awareness

INZENJERSKA ETIKA

AZRA JAGANJAC

Univerzitet u Sarajevu, Prirodnomatematicki fakultet, Sarajevo, Zmaja od Bosne 32, Bi H
™ elizabethb1943@hotmail.com

InZenjeri rade u proizvodnji ali i u projektantskim, istrazivackim, konsultuantskim i
edukacionim institucijama. Zato $to preuzimaju razliCite uloge vazno je da su
svjesni svojih odgovornosti prema javnosti, kolegama i zaposlenima, prema okoli$u
i prema svojoj profesiji. Jedna od glavnih uloga inzenjera je da kreiraju procese i da
im upravljaju proizvodeci produkte specificne za kupce uz profit. Druga vazna uloga
je da osiguraju Zivotne uslove za radno osoblje i stanovnike u blizini tvornice.
Moraju se pridrzavati zakonskih propisa o okoliSu ne samo sa konteksta
proizvodnje, nego i daljeg moguceg kruzenja produkata i polutanata kao Sto je
transportovanje, koriStenje od strane kupca, aktivnosti recikliranja i kona¢nog
odlaganja. U radu se daje historijski pregled razvoja svijesti o okoliu sa posebnim
osvrtom na velike katastrofe uzrokovane loSim projektom ili upravljanjem. Isti¢e se
tzv. zeleni pristup: svijest o okoliSu, eko-ucinkovita proizvodnja sa prevencijom
zagadivanja uz poseban osvrt na zeleni inZenjering.

Kljuéne rije€i: inZenjerska etika, zeleni inzinjering, svijest o okolisu
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CONCEPTUAL DESIGN OF A GREEN POWER-TO-JET PROCESS UNDER
VARYING ENERGY INPUTS

MAHMOUD MOSTAFA, CHRISTOPHER VARELA, EDWIN ZONDERVAN™*

University of Bremen, Laboratory of Process Systems Engineering, Leobener Stralle 6, 28359 Bremen,
Germany

& ezon@uni-bremen.de

The ever-growing levels of carbon dioxide in the atmosphere demands to

revamp the industrial production systems, especially those highly dependent on
fossil fuels. This transition could be possible by coupling the generation of
renewable electricity with the production of commodity chemicals. Furthermore,
the soaring growth rates of green-house gas (GHG) emissions in the aviation sector
of up to 5 % annually, the need for a near zero-net emission alternative is essential.
However, concerns arise on the feasibility of such processes under fluctuating
power inputs and high investment costs. The novel concept of the Power-to-Jet
pathway directly utilizes renewable electricity, carbon dioxide and water to
synthesize a sustainable kerosene that chemically resembles the one produced from
fossil sources, having ‘Drop-in’ capability allowing the use and distribution within
existing architectures.
With fluctuating electricity inputs due to the intermittent wind power generation,
the process units within the Power-to-Jet process have to be adjusted at each time-
instant to satisfy the production constraints. To find the best operating strategy for
these fluctuating conditions, dynamic models are needed. In this work we will
propose a complete and innovative conceptual design for a Power-to-Jet process
located in the state of Schleswig-Holstein, Germany. The facility includes hydrogen
production via water electrolysis, CO, captured (for example from flue gas) then
reacts with hydrogen to produce the intermediate methanol before being upgraded
to the final synthetic jet fuel.

Keywords: conceptual design, Power-to-Jet, green processes, kerosene, renewable
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ESTIMATING BIOMASS RESOURCES AND BIOENERGY POTENTIAL: A
REVIEW OF METHODOLOGIES AND CHALLENGES

AHMET ALP SENOCAK™, HACER GUNER GOREN

Department of Industrial Engineering, Faculty of Engineering, Pamukkale University, Kinikli Campus,
20020 Denizli, Turkey
* asenocak@pau.edu.tr

With the development of society and population growth, the demand for food
and energy is increasing day by day. Especially since the industrial revolution,
energy demand and consumption have increased significantly. Therefore, access to
energy sources and energy security issues are of strategic importance all over the
world. In the process of reaching safety food and energy sources, it is necessary to
develop sustainable policies in order to meet the requirements without causing
climate changes with as little damage to the environment as possible. Thus, viable,
environmentally friendly renewable energy sources have started to replace finite
fossil fuels to meet the global energy demand with the help of new laws, regulations
and incentives set by governments, economic and political unions. The replacement
of non-renewable energy by new and clean energy involves a long-term process. In
the energy sector, it is very important to determine the resources in the policy-
making and decision-making processes and to estimate the conditions and amounts
of these resources in the next years as accurately as possible. To analyze and review
the current literature on biomass resources and bioenergy potential estimation, this
paper provides a systematic literature review on published researches between 2009
and 2019. The major goals of this paper are to determine the most widely used
methodology to estimation of biomass resources and the planning horizon of studies
and the affecting factors of biomass potentials.

Keywords: Biomass, bioenergy potential, forecasting, review
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ISOLATION OF BACTERIAL CULTURES FOR EFFECTIVE COMPOSTING
OF BIOWASTE
MoNIKA SABIC RUNJAVEC™, VEDRAN VUCIC, DAJANA KUCIE GRGIC, MARIJANA

VIDAKOVIC, ANITA SALIC, BRUNO ZELIC, MARIJA VUKOVIC DOMANOVAC
University of Zagreb, Faculty of Chemical Engineering and Technology, Zagreb, Croatia

& msabic@fkit.hr

The disposal of biodegradable waste represents a significant ecological problem
for local communities. The collection and recycling of biowaste is an important
factor for the success of circular economy as a component of modern waste
management policy. Composting is a controlled aerobic, self-heating, solid-phase
accelerated natural process of biodegradation of organic matter. Microbes play a
key role as degraders during the composting process and the microbial activity
leads to rapid increase in temperature inside the waste material. Different microbial
cultures predominate during the various composting phases, where each of them is
being adapted to a specific environment. Inoculation with more efficient
microorganisms may prove beneficial and make the process of biodegradation
quicker and economically viable. The study of enzymatic activities associated with
composting gives a better insight into the biological process progress and the
quality of finished compost.

In this work a collection of bacteria isolated at different stages of biowaste
composting was obtained. Decimal serial dilution plate technique was adopted for
the enumeration and isolation of bacteria using spread plate method. The streak
plate method was performed several times in order to obtain purified bacterial
colonies. The most dominant bacterial colonies were picked up and streaked across
the nutrient agar. For the identification of purified isolates, matrix-assisted lasers
desorption/ionization time of flight mass spectrometry (MALDI-TOF MS) analysis
was carried out. The objective of the present study is to provide information
regarding to the characterization of the enzymes produced by the mesophilic and
thermophilic bacteria and to suggest how they could be used for the composting
process improvement.

Keywords: composting, biowaste, mesophilic and thermophilic bacteria, isolation.
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IZOLACIJA BAKTERIJSKIH KULTURA ZA UGINKOVITO
KOMPOSTIRANJE BIOOTPADA
MoNIKA SABIC RUNJAVEC™, VEDRAN VUCIE, DAJANA KUCIE GRGIE, MARIJANA

VIDAKOVIE, ANITA SALIE, BRUNO ZELIEG, MARIJA VUKOVIC DOMANOVAC

University of Zagreb, Faculty of Chemical Engineering and Technology, 10000 Zagreb, Hrvatska
* msabic@fkit.hr

Odlaganje biorazgradivog otpada znacajan je ekoloski problem za lokalne
zajednice. Prikupljanje i recikliranje biootpada vazan je ¢imbenik uspjeha kruznog
gospodarstva kao sastavnog dijela moderne politike gospodarenja otpadom.
Kompostiranje je kontrolirani aerobni, samozagrijavaju¢i prirodni proces
biorazgradnje organske tvari u Cvrstoj fazi. Mikrobi igraju kljuénu ulogu kao
razlagaci tijekom procesa kompostiranja, a aktivnost mikroba dovodi do brzog
porasta temperature unutar otpadnog materijala. Tijekom razli¢itih faza
kompostiranja prevladavaju razli¢ite mikrobne kulture u kojima se svaka od njih
prilagodava specifi¢nom okruzenju. Inokulacija uéinkovitijim mikroorganizmima
Proucavanje enzimatskih aktivnosti povezanih s kompostiranjem daje bolji uvid u
napredak bioloskog procesa i kvalitetu gotovog komposta.

U ovom radu dobivena je zbirka bakterija izoliranih iz razli¢itih faza
kompostiranja biootpada. Primijenjena je tehnika decimalnog serijskog razrjedenja
uzoraka za odredivanje broja i izolaciju bakterija metodom nacjepljivanja na
hranjivu podlogu. Metoda tehnike iscrpljivanja provedena je nekoliko puta kako bi
se dobile prociscene kolonije bakterija. Odabrane su najdominantnije bakterijske
kolonije te su proci§¢ene na hranjivom agaru. Za identifikaciju proc¢i§¢enih izolata,
provedena je matricom potpomognuta laserska desorpcija/ionizacija s vremenom
preleta masena spektrometrija (MALDI-TOF MS). Cilj ove studije je pruziti
informacije vezano za karakterizaciju enzima proizvedenih od mezofilnih i
termofilnih bakterija te sugerirati kako ih se moze upotrijebiti za pobolj§anje procesa
kompostiranja.

Kljuéne rijedi: kompostiranje, biootpad, mezofilne i termofilne bakterije, izolacija.
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REPRODUCTIVE INCOMPATIBILITY OF CHERRY
ZLATKO CMELIK!:™ , BESIM SALKIC2, AHMED SALKIC?,

ENSAR SALKIC2, EMIR IMSIROVIC2

TFaculty of Agriculture Univerzity of Zagreb, Sveto§imunska cesta 25, 10000 Zagreb, Croatia
2Faculty of Technology, University of Tuzla, Univerzitetska 8, 75000 Tuzla, Bosnia and Herzegovina

& zemelik@agr.hr

Cherry blooming in late March and early April, and average for cultivated
varieties lasts 15-20 days. Blooming of individual variety usually lasts 3-4 days,
and rarely 7-10 days. The information of the beginning, the duration and the end of
blooming are significant because of the choice of pollinating varieties. Lack of
pollen transmission or poor weather conditions can make the transfer of pollen and
the success of fertilization difficult. However, the most important factors of
fertilization success are the selection of pollinating varieties and their inter-
compatibility and overlapping in blooming time. The cherries are mostly self-
propagating, but also interspecific. It is a genetic phenomenon called gametophyte
incompatibility controlled by S-locus with a large number of alleles. Sorts with the
same S alleles are incompatible. The pollen of incompatible varieties successfully
intergrowth on the pestle, spreads through pestle, but the growth of the pollen tubes
stops in the transverse tissue of the pestle stylus. For successful fertilization of the
egg cell the pollen tube should propagate through the styus of pestel and perform
the fertilization of the ovary cell. Deviations in any of these processes can seriously
endanger the nature. Effective blooming time of cherry is generally short, only a
few days, depending on varieties, weather conditions in blooming, donor, pollen
germination, stigma receptiveness, pollen tube growth rate and embryonic bag and
ovary cell viability. From the climatic factors at the time of blooming the
temperature is most important because it has a significant influence on all phases of
the reproductive process. In high temperature conditions, the effective time of
pollination and viability of the ovary cells is shortened, so it is very important to
accurately overlap the blooming of the basic variety and pollinating varieties. Under
lower temperature conditions, the viability of the ovary cell is prolonged, but the
growth of the pollen tubes is slowed down, which may results poorer fertilization,
longer retention of unfertilized fruits on birth shoots, and by a superficial
inspection, fertilization has been successful ,and subsequently comes to their
disposal.

Keywords: Domesticated varieties, usefulness of fruit, migration, introduction
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REPRODUKTIVNA INKOMPATIBILNOST TRESNJE
ZLATKO CMELIK!™ , BESIM SALKIC2, AHMED SALKIC2,

ENSAR SALKIC2, EMIR IMSIROVIC2

1Agronomski fakultet, Sveuciliste u Zagrebu, SvetoSimunska cesta 25, 10000 Zagreb, Hrvatska
2Tehnoloski fakultet, Univerzitet u Tuzli, Univerzitetska 8, 75000 Tuzla, Bosna i Hercegovina
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Tre$nja cvate krajem ozujka i pocetkom travnja mjeseca, a prosjeéno za
uzgajane sorte traje od 15-20 dana. Cvatnja pojedinih sorata obi¢no traje 3-4 dana, a
rjede 7-10 dana. Podaci 0 pocetku, trajanju i zavrSetku cvatnje znacajni su zbog
izbora sorte oprasivaca. Nedostatak prenosnika polena ili losi vremenski uvjeti mogu
otezati prijenos polena i uspjeh oplodnje. Ipak, najznacajniji ¢imbenici uspjesnosti
oplodnje su odabir sorti oprasivaca tj. njihova inter-kompatibilnost i preklapanje u
vremenu cvatnje. Sorte treSanja su uglavnom samoneoplodne, a wujedno i
medubesplodne. Rije¢ je o genetskom fenomenu tzv. gametofitskom
inkompatibilitetu, koji je kontroliran S-lokusom s velikim brojem alela. Sorte s istim
S alelima su inkompatibilne. Polen inkompatibilnih sorata uspjesno klija na njuski
tucka, prorasta njusku, ali rast polenove cijevi prestaje u prijenosnom tkivu vrata
tucka. Za uspjesnu oplodnju polenova cijev treba prorasti kroz vrat tucka i obaviti
oplodnju jajne stanice. Odstupanja u bilo kojem od ovih procesa mogu ozbiljno
ugroziti prirod. Efektivno vrijeme opraSivanja tre$nje opcenito je kratko, svega
nekoliko dana a ovisi o sorti, vremenskim prilikama u cvatnji, sorti donoru i
klijavosti polena, receptivnosti stigme, brzini rasta polenove cijevi i viabilnosti
embrionske vrece i jajne stanice. Od klimatskih Cimbenika u vrijeme cvatnje
temperatura je najvaznija jer ona ima znacajan utjecaj na sve faze reproduktivnog
procesa. U uvjetima visokih temperatura efektivno vrijeme oprasivanja i viabilnost
jajne stanice se skracuju pa je vrlo vazno precizno preklapanje cvatnje osnovne sorte
i sorte opraSivaca. U uvjetima nizih temperatura produzava se viabilnost jajne
stanice, ali se usporava rast polenove cijevi $to za posljedicu moze imati slabiju
oplodnju, duze zadrzavanje neoplodenih plodi¢a na rodnim izbojima pa se povr$nim
pregledom ¢ini da je oplodnja bila uspjeSna, a naknadno dolazi do njihovog
otpadanja.

Odomacene upotrebna vrijednost ploda, migracije,

Kljucne rije¢i: sorte,

introdukcija
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THE LINEAR MODEL FOR PREDICTING ZINC AVAILABILITY IN SOILS OF
EASTERN CROATIA
HRVOJE HEFFER!, DOMAGOJ RASTIJAZ, KRUNOSLAV DUGALIC!, IVANA RUKAVINA',

MILENA ANDRISIC!, DANIEL RASIC!, KATARINA PERIG2, ZDENKO LONGARIG2.™

1Croatian Agency for Agriculture and Food, Vinkovacka cesta 63c, 31000 Osijek, Croatia

2Faculty of Agrobiotechnical Sciences Osijek, University of Josip Juraj Strossmayer in Osijek, Vladimira
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Zinc (Zn) is an essential microelement whose available fraction in soil depends
significantly on the total Zn concentration, soil pH, texture and SOM, and is important
for the planning of fertilization in poor soils. The aim of this paper is to determine the
suitability of linear regression models for Zn availability prediction based on the
available data. Regression models created in 2010 were validated with new data sets
with the results of Zn concentration in 229 and 342 soil samples (total Zn in the range
40.83-114.90 mg/kg and available Zn extracted with EDTA solution in the range 0.48-
7.97 mg/kg) and the results (pPHuz0, PHke, SOM) of 22,616 soils of eastern Croatia
representing an area of 88,714.46 ha. In this case, a pHy0> 7.0 was found in 40.62 % of
the analyzed areas and a pHyc> 6.0 in 44.61 %. The linear model was created in 3 steps:
(1) prediction of total Zn (Zny) concentration based on Znt, pHy.0, PHkcr and SOM (set
with 342 soil samples); (2) prediction of the available Zn fraction (Zngpra) based on the
total (Zny) and available (Zngpra) Zn concentration, soil acidity and SOM (set with 229
soil samples); (3) prediction of total (Zn;) and available Zn fraction (Zngpra) based on
PHi20, PHker, and SOMt (set with 22,616 soil samples).

Validation of the 2010 regression model by new 229 samples determined the
average model error of 0.80 mg/kg Zngpra in the Zngpra range 0.48-7.97 mg/kg. The
new linear regression model (r* = 0.800) resulted in a lower average error (0.60 mg/kg)
for the same range of Zngpra, Which reduced the error by 25 %. According to the results
of the 229 analyzed soils, Zn availability was low (<1.5 mg/kg) in 56 %, medium (1.5-3
mg/kg) in 37 % and high (> 3 mg/kg) in only 7 of % samples. Using the new linear
model, average concentrations of total Zn; 61.46 mg/kg (range 35.77-211.08) and
available Zngpra 1.71 mg/kg (range 0.45-9.79) were predicted. According to the model,
low Zn availability can be expected at 41.4 % of the area (36.764,91 from 88.714,46
ha), medium availability at 57.1 % (50.636,10 ha) and high availability at 1.5 % area
(1.313, 45 ha). The high proportion of area with the expected low Zn availability is
probably due to the high proportion of alkaline soils with pHy,0> 7.

Linear Zn prediction models can be used to predict fertilization needs, but
validation with more data about concentrations of total and available Zn in different
soils is required.

Keywords: regression models, available Zn, total Zn content, EDTA extraction, soil
acidity
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LINEARNI MODEL PROCJENE RASPOLOZIVOSTIZN
U TLIMA ISTOCNE HRVATSKE
HRVOJE HEFFER!, DOMAGOJ RASTIJAZ, KRUNOSLAV DUGALIC!, IVANA RUKAVINA',

MILENA ANDRISIC!, DANIEL RASIC!, KATARINA PERIG2, ZDENKO LONGARIG2.

Hrvatska agencija za poljoprivredu i hranu, Vinkovacka cesta 63c, 31000 Osijek, Hrvatska

2Fakultet agrobiotehnickih znanosti Osijek, Sveuciliste Josipa Jurja Strossmayera u Osijeku, Viadimira
Preloga 1, 31000 Osijek, Hrvatska
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Cink (Zn) je esencijalni mikroelement ¢ija biljkama raspoloziva frakcija u tlu
znacajno ovisi o ukupnoj koncentraciji Zn u tlu, pH vrijednosti tla, teksturi i humoznosti,
a znacajna je za planiranje fertilizacije na siroma$nim tlima. Cilj ovog rada je utvrditi
pogodnost koristenja lineranih regresijskih modela predvidanja raspoloZivosti Zn na
temelju raspolozivih podataka. KoriSteni su regresijski modeli kreirani 2010. godine,
validirani su novim setovima podataka s rezultatima analize koncentracije Zn u 229 i 342
uzorka tla (ukupni Zn ekstrahiran zlatotopkom u rasponu 40,83-114,90 mg/kg i
raspolozivi Zn ekstrahiran otopinom EDTA u rasponu 0,48-7,97 mg/kg) te rezultatima
analiza (pHuz0, PHke, sadrzaj humusa) 22.616 uzorka tala istoénohrvatskih Zupanija s
analiziranom povr$inom 88.714,46 ha. Pri tome je na 40,62 % analiziranih povrsina
utvrden pHy,0>7,0, a na 44,61 % povrSina pHyc>6,0. Linerani model kreiran je u 3
koraka: (1) predvidanje ukupne koncentracije Zn (Zny) na temelju ZnT, pHyzo, PHke i
sadrzaja humusa (set 342 uzorka tla); (2) predvidanje raspoloZzive frakcije Zn (Zngpta) N2
temelju podataka o ukupnoj (Zny) i raspoloZivoj (Zngpra) Koncentraciji Zn, kiselosti tla i
sadrzaju humusa (set 229 uzoraka tla); (3) predvidanje ukupne (Zny) i raspolozive
frakcije Zn (Zngpra) Na temelju pHy20, PHkei 1 sadrZzaja humusa (set 22.616 uzoraka tla).

Validacijom regresijskog modela iz 2010. godine s novih 229 uzoraka utvrdena je
prosje¢na gre$ka modela 0,80 mg/kg Zngpra U rasponu Zngpra 0,48-7,97 mg/kg. Novi
linearni regresijski model (r* = 0,800) rezultirao je manjom prosjeénom greskom (0,60
mg/Kg) za isti raspon Zngpra, $to je smanjenje greske za 25 %. Prema rezultatima analize
229 analiziranih tala isto¢ne Hrvatske, raspolozivost Zn je niska (< 1,5 mg/kg) u ¢ak 56
% uzoraka, srednja (1,5-3 mg/kg) u 37 % uzoraka, a visoka (>3 mg/kg) u samo 7 %
uzoraka. Upotrebom novog lineranog modela, predvidene su prosje¢ne koncentracije
ukupnog Zn; 61,46 mg/kg (raspon 35,77-211,08) i raspolozivog ZnEDTA 1,71 mg/kg
(raspon 0,45-9,79 mg/kg). Prema modelu nisku raspolozivost Zn moZzemo ocekivati na
41,4 % povrsina (36.764,91 od 88.714,46 ha), srednju raspolozivost na 57,1 % povrsina
(50.636,10 ha) i visoku raspolozivst na 1,5 % povrSina (1.313,45 ha). Veliki udio
povrsina s ocekivanom niskom raspoloZzivosti Zn vjerojatno je posljedica velikog udjela
analiziranih alkalnih povrSina s pHyp0>7.

Linerani modeli predvidanja raspolozivosti Zn mogu se koristiti za predvidanje
potreba u fertilizaciji, ali je potrebna validacija s analiziranim koncentracijama ukupnog i
raspolozivog Zn u ve¢em broju uzoraka razlicitih tala.

Kljuéne rije¢i: regresijski modeli, raspolozivi Zn, ukupni Zn, EDTA -ekstrakcija,
kiselost tala
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PHYSICAL-CHEMICAL ANALYZES THE FRUITS OF STANDARD PEAR
CULTIVARS GROWN IN TURKEY WITH VARIETIES THAT WERE
DOMETICATED IN OUR COUNTRY BUT THEY ARE ORIGIN FROM
TURKEY
BESIM SALKIC"*, AHMED SALKIC!, AZRA SALKIC!, ENSAR SALKIC!, RAMZIJA

CVRK!, EMIR IMSIROVIC!, SEAD NOCAJEVIC2
! Faculty of Technology, University of Tuzla, Univerzitetska 8, 75000 Tuzla, Bosnia and Herzegovina
2 Gymnasium Zivinice, Zivinice, Bosnia and Herzegovina
& besim.salkic@untz.ba

The assortment of pear in BiH is very diverse. A significant contribution to the
cultivation of a large number of sorts and varieties of pears was contributed by the
constant migration of people who carried and planted fruit trees with them. The
largest number of fruit varieties and pears in BiH came from two directions. From
the east with the Ottoman Empire and from the west with the arrival of the Austro-
Hungarian Empire. The pear, as a fruit species, takes a significant place in fruit
production, considering that it can be grown in a wide range of climatic conditions,
different ripen times, from early summer to late autumn, and multi-purpose use.The
fact is that many varieties of pears arrived from Turkey centuries ago and that they
were preserved and retained in BiH. This fact is corroborated by the names of
variety / Karamut, Jeribasma, Black Izmir and others

The paper analyzes the following parameters: pH, total acidity in mmol / 100 g,
pectic substance% Ca-pectinate, raw fiber (%), vitamin C in mg / 100 gr, natural
invert (%), total invert (%), total phenols in mg / 100 g of fruit, soluble dry matter (°
Brix).

The aim of this paper is to determine the usable value and, therefore, the
possibility of introducing standard cultivars grown in Turkey to our area through
physical and chemical analysis of fruits of indigenous and standard pear trees.

Keywords: Domesticated varieties, usable fruit value, migration, introduction
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MORFOLOSKO-HEMIJSKA ANALIZA PLODOVA STANDARDNIH SORATA
KRUSKE GAJENIH U TURSKOJ SA SORTAMA KOJE SU SE ODOMACILE
KOD NAS A VODE PORIJEKLO IZ TURSKE
BESIM SALKIC"*, AHMED SALKIC!, AZRA SALKIC!, ENSAR SALKIC!, RAMZIJA

CVRK', EMIR IMSIROVIC!, SEAD NOCAJEVIC?
! Tehnoloski fakultet, Univerzitet u Tuzli, Univerzitetska 8, 75000 Tuzla, Bosna i Hercegovina
2 Gimnazija Zivinice, Zivinice, Bosna i Hercegovina
= besim.salkic@untz.ba

Sortiment kruske u BiH je vrlo Sarolik. Znacajan doprinos uzgoja velikog broja
sorti i varijeteta kruske doprinijele su stalne migracije ljudi koje su sa sobom nosile
i sadile vocke. Najveéi broj sorata voca pa i kruske u BiH dolazio je iz dva pravca .
Sa istoka sa Osmanskim carstvom i sa zapada sa dolaskom Austrougarske. Kruska,
kao voc¢na vrsta, zauzima znacajno mjesto u vocarskoj proizvodnji uzimajucéi u obzir
da se moze gajiti u Sirokom diapazonu klimatskih uslova, razli¢itom vremenu
dozrijevanja, od ranog ljeta do kasne jeseni, i viSenamjenske upotrebe.

Cinjenica je da su mnoge sorte krusaka stigle iz Turske prije vise stolje¢a I da su se
ocuvale i zadrzale u BiH. Ova ¢injenica potkrijepljena je nazivima sorata /Kaaramut,
Jeribasma, Crna izmirka i dr./

U radu su analizirani slede¢i parametric: pH, ukupna kiselost u mmol/100 g,
pektinske tvari % Ca-pektata, sirova
vlakna (%),vitamin C u mg/100 gr, prirodni invert (%),ukupni invert (%), ukupni
fenoli u mg/100 g voca, topljiva suha tvar (°Brix).

Cilj rada jeste da kroz fizi¢ko-hemijsku analizu ploda odomacenih I standardnih
sorata kruske utvrdimo upotrebnu vrijednost a time i moguc¢nost introdukcije
standardnih sorata uzgajanih u Turskoj na nase podrucje.
upotrebna vrijednost ploda, migracija,

Kljuéne rijeci: Odomacene

introdukcija
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STUDY OF INTERACTION AND IN VITRO BIOLOGICAL ACTIVITY OF THE
PRODUCT COPPER(Il) AND NICKEL(Il) WITH
THENOYLTRIFLUOROACETONE

DEMIR BJELOSEVIC! ™, AMILA ZUKIC!, LAMIJA KOLAREVIG!, EMIR HOROZIG2

1 Faculty of Pharmacy, University of Tuzla, Univerzitetska 8, 75000 Tuzla, Bosnia and Herzegovina
2 Faculty of Technology, University of Tuzla, Univerzitetska 4, 75 000 Tuzla, Bosnia and Herzegovina

* bielosevicdemir@gmail.com

Thenoyltrifluoroacetone (TTA) is a cellular respiration inhibitor that blocks
Complex Il of the respiratory chain. Interaction of biometals such as copper, iron,
cobalt, manganese and others can significantly affect the function of many
biologically important organic molecules. This paper examines the interaction of
TTA with biologically significant bivalent metals cobalt and nickel. Synthesis was
carried out at pH = 7.3. The resulting products were characterized by spectroscopic
methods. Antioxidant, antibacterial and antifungal activity was tested for the
purpose of determining potential biological activity. Antibacterial activity was
tested on strains from the ATCC collection (Escherichia coli, Enterococcus
faecalis, Staphylococcus aureus, Bacillus subtilis, Listeria monocytogenes and
Pseudomonas aeruginosa), while the antifungal activity was tested on Candida
albicans.

The absence of a characteristic band on the FTIR spectrum of the complex
confirms that TTA interacts with cobalt(Il) and nickel(ll) ions over the oxygen
donor atoms of the carbonyl group. TTA acts as a bidentate O-donor ligand. The
cobalt(ll) complex exhibits significant antioxidant activity. A significant
antibacterial effect of the cobalt(ll) complex was found against Escherichia coli,
Bacillus subtilis and Listeria monocytogenes. Poor activity was found against
Staphylococcus aureus and Pseudomonas aeruginosa, while the complete absence
of activity was observed in the case of Enterococcus faecalis. Ni(TTA), complex
exhibits weaker antibacterial activity compared to Co(TTA),. Antifungal activity
was established in the Co(ll) complex with an inhibition zone of 19 mm.

Keywords: TTA, biometals, FRAP, antimicrobial activity

STUDIJA INTERAKCIJE | IN VITRO BIOLOSKA AKTIVNOST PRODUKATA
KOBALT(ll) | NIKL(Il) SA TENOILTRIFLUOROACETONOM

DEMIR BJELOSEVIC!™, AMILA ZUKIC!, LAMIJA KOLAREVIG!, EMIR HOROZIG2

' Farmaceutski fakultet, Univerzitet u Tuzli, Univerzitetska 8, 75 000 Tuzla, Bosna i Hercegovina
2 Tehnolo$ki fakultet, Univerzitet u Tuzli, Univerzitetska 8, 75 000 Tuzla, Bosna i Hercegovina
* bjelosevicdemir@gmail.com

Tenoiltrifluoroaceton (TTA) je inhibitor Ccelijske respiracije koji djeluje
blokirajuéi respiratorni lanac u kompleksu II. Interakcija biometala poput bakra,
zeljeza, kobalta, mangana i drugih moze znacajno utjecati na funkciju mnogih
bioloski znacajnih organskih molekula. U ovom radu ispitana je interakcija TTA sa
bioloski znacajnim dvovalentnim metalima kobaltom i niklom. Sinteza je provedena
pri pH = 7,3. Dobijeni produkti su karakterizirani spektroskopskim metodama. U
cilju odredivanja potencijalnog bioloskog djelovanja ispitana je antioksidativna,
antibakterijska i antifugalna aktivnost. Antibakterijska aktivnost ispitana je na
sojevima iz ATCC kolekcije (Escherichia coli, Enterococcus faecalis,
Staphylococcus aureus, Bacillus subtilis, Listeria monocytogenes i Pseudomonas
aeruginosa) dok je antifugalna aktivnost ispitana na Candidi albicans.

Izostanak karakteristi¢ne vrpce na FTIR spektrima kompleksa potvrduje da TTA
ostvaruje interakciju sa kobalt(11) i nikl(1) jonima preko kisikovih donorskih atoma
karbonilne grupe. TTA djeluje kao bidentatni O-donorski ligand. Kobalt(ll)
kompleks pokazuje znacajnu antioksidativhu aktivnost. Znacajno antibakterijsko
djelovanje kobalt(IT) kompleksa utvrdeno je kod Escherichia coli, Bacillus subtilis i
Listeria monocytogenes. Slabije djelovanje utvrdeno je kod Staphylococcus aureus i
Pseudomonas aeruginosa dok je potpuni izostanak aktivnosti evidentiran kod
Enterococcus faecalis. Ni(TTA), kompleks pokazuje slabiju antibakterijsku
aktivnost u odnosu na Co(TTA),. Antifugalno djelovanje utvrdeno je kod Co(II)
kompleksa sa zonom inhibicije od 19 mm.

Kljuéne rijeci: TTA, biometali, FRAP, antimikrobna aktivnost
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KEMIJSKE | BIOLOSKE ANALIZE MEDA
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Med je prirodno sladak, tekuci, viskozni ili kristalizirani proizvod koji
proizvode medonosne pcele (Apis melifera) iz nektara cvjetova medonosnih biljaka
ili iz sekreta sa zivih dijelova biljaka, koje pCele sakupljaju, dodaju im vlastite
specifi¢ne tvari, transformiraju i prihranjuju u stanice saca da sazrije. Pravilnikom o
medu i drugim pcelinjim proizvodima posebno se zabranjuje dodavanje drugih
prehrambenih sastojaka medu, uklju¢uju¢i prehrambene aditive ili bilo kakve druge
dodatke. Takoder zabranjuje se uklanjanje sastavnih dijelova karakteristicnih za
med, ukljucujuéi polen, osim ako je takvo uklanjanje neizbjezno pri uklanjanju
stranih tvari.

Prema statistickim podacima, patvorenja meda na trziStu BiH predstavlja
znatajan problem, zbog toga pracenje kakvoée meda predstavlja vazan alat za
zastitu 1 uredivanje trziSta meda u Bosni i Hercegovini, a klasifikacija kakvoce
meda putem kemijske i bioloSke analize moze biti od najvece vaznosti.

U ovom radu koriSteni su rezultati analiza meda proizvodaca s podrucja Opcine
Tomislavgrad, analize se odnose na period 2016.-2018. godine i provedene su na
APTF-u Sveucilista u Mostaru, analize su provedne u skladu sa medunarodnim
standardom za metode analize meda (Harmonised Methods International Honey
Commision 2009) i u skladu su s Pravilnikom o metodama za kontrolu meda i
drugih pcelinjih proizvoda.

Rezultati ispitivanja su obuhvacali kemijske i bioloske parametre. Kemijski
parametri ukljuuju: odredivanje sadrzaja vode (refraktometrijska metoda),
elektricnu provodnost, odredivanje slobodne kiselosti titracijom do pH 8,3,
odredivanje pH vrijednosti. Parametri bioloske analize odnose se na udio peludnih
zrnaca pojedine biljne vrste u medu. Rezultati kemijskih analiza ukazuju da su svi
ispitivani parametri u skladu sa maksimalno dopuStenim vrijednostima, dok
rezultati bioloski analiza (peludnih) ukazuju da je med autenticnog geografskog
porijekla, i udio peludnih zrnaca u medu odgovara podruc¢ju ispase péela.

Ovi rezultati doprinose vaznosti analiza u kontroli trziSta meda i zastiti potroSaca i
proizvodaca meda.

Kljuéne rijeci: med, kemijska analiza, bioloska analiza, patvorenje meda

DETECTION OF OXIDATION IN EXTRA VIRGIN OLIVE, HEMP OIL AND
PUMPKIN OIL BY DSC, TGA AND FTIR TECHNIQUES
FABIO FARAGUNA'- ™, MATEA LILIC!, LUCIJA KONJEVIC2, DIJANA BLAZEK2, ROKO

BLAZIC!, ELVIRA VIDOVIC!, ANTE JUKIC!

Faculty of Chemical Engineering and Technology, University of Zagreb, Zagreb, Marulicev trg 19,
Croatia

2INA-Industrija nafte d.d., Zagreb, Lovin¢i¢eva 4, Croatia

* fabio.faraguna@fkit.hr

Extra virgin olive oil, hemp oil and pumpkin oil were isothermally heated in
oxygen atmosphere and change in heat flow was measured by DSC. Start of
oxidation was detected by an exothermic increase of isotherm which started at 9 min
for hemp oil, 14 min for pumpkin oil and at 65 min for extra virgin olive oil.
Amount of oxidation for different oils was determined by TGA measurements in air
where an increase in mass was detected for all oils. The highest increases of mass,
due to oxidation, had hemp oil, while the lowest was observed for extra virgin olive
oil. For all oils standard Rancimat test was also performed at 110 °C and 150 °C.
The results are in agreement with DSC and TGA results indicating that extra virgin
olive oil has the highest oxidation stability. Virgin samples, samples after Rancimate
test at 110 °C/150 °C and fully oxidized samples were analysed by FTIR. Change
due to decrease of double bonds (at 3006 cm™) and increase of oxidized products (at
1740-1720 cm™) was observed.

Keywords: DSC, TGA, Rancimat, oil oxidation stability
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DEVELOPMENT OF CALIBRATION MODEL FOR REAL-TIME
MEASUREMENT OF PARTICLE SIZE DISTRIBUTION IN
CRYSTALLIZATION PROCESS

HRVOJE DORIC™, IVAN VRBAN, NENAD BOLF
Faculty of Chemical Engineering and Technology, University of Zagreb,
Maruli¢ev trg 19, 10000 Zagreb, Hrvatska
¥ hdoric@fkit.nr

The subject of the research is development of a calibration model for a real-
time measurement of the crystal size distribution (CSD) in laboratory crystallizer.
CSD is crucial for product quality, i.e. process efficiency, as well as energy and
utility consumption in subsequent batch production processes. In addition, the
continuous measurement of CSD would have an important application in the
transition from batch to continuous production which is trend in pharmaceutical
industry.

Focused Beam Reflectance Measurement (FBRM) is a precise and sensitive
technology for measuring particle size, number and shape changes. The measured
data can be used for optimization and understanding of the process, and potentially
for the crystallization process control. Output data of the FBRM instrument is
Chord Length Distribution (CLD), which is dependent of the actual CSD, but the
two are not identical.

Calibration model for the conversion of CLD to CSD was developed using
experimental data. The developed model is based on multilayer perceptron neural
network. Neural network model is trained on the FBRM data collected
experimentally in the laboratory crystallizer and analytically determined CSD by
the laser diffraction. Validation of the model was performed on an independent
dataset not used for the neural network training the.

Real-time application of developed model would allow monitoring of the CSD
during the course of process. The main advantage of developed method is in the
fact it does not require theoretical knowledge of the FBRM operation, and allows
monitoring of CSD for irregularly shaped particles. Real-time CSD information is
prerequisite for the development of real-time CSD control methods, which would
consequently ensure production of the crystalline product with consistent quality.

Keywords: crystallization, calibration model, neural networks, FBRM, CLD to
CSD

RAZVOJ KALIBRACIJSKOG MODELA ZA KONTINUIRANO PRACENJE
RASPODJELE VELICINA CESTICA U PROCESU KRISTALIZACIJE

HRvOJE DORIE™, IVAN VRBAN, NENAD BOLF
Fakultet kemijskog inZenjerstva i tehnologije, SveuciliSte u Zagrebu,
Maruli¢ev trg 19, 10000 Zagreb, Hrvatska
= hdoric@fkit.hr

Predmet istrazivanja je razvoj kalibracijskog modela za kontinuirano pracenje
raspodjele veli¢ina ¢estica (RVC) u laboratorijskom kristalizatoru. RVC klju¢na je
za kvalitetu proizvoda, odnosno djelotvornost procesa, kao i za potro$nju energije i
pomo¢nih medija u slijednim Sarznim proizvodnim procesima. Osim toga, vazna
primjena kontinuiranog pracenja je u prelasku sa Sarznog na kontinuirani nacin
proizvodnje kojemu se tezi u farmaceutskoj industriji.

Sonda za mjerenje refleksije usredotocene zrake (engl. focused beam reflectance
measurement, FBRM) precizna je i osjetljiva sonda za pracenje promjene velicine,
broja i oblika Cestica. lzmjereni podaci korisni su za optimizaciju i razumijevanje
procesa, a potencijalno i za vodenje kristalizacije. Mjerni podatak FBRM uredaja je
tzv. linijska raspodjela Gestica (engl. chord length distribution, CLD), koja ovisi o
stvarnoj RVC, ali nisu identi¢ne.

U sklopu istrazivanja razvijen je kalibracijski model za konverziju CLD u
stvarnu RVC na temelju eksperimentalnih podataka. Model je izveden viseslojnom
neuronskom mrezom. Za uéenje neuronske mreze primjenjeni su eksperimentalno
prikupljeni podaci s FBRM uredajem u laboratorijskom kristalizatoru te analiticki
odredena RVC na uredaju za lasersku difrakciju. Validacija modela provedena je na
nezavisnom skupu podataka, odnosno uzorku cestica ¢iji podaci nisu uzeti prilikom
ucenja neuronske mreze.

Primjena razvijenog modela u stvarnom vremenu omogucila bi pracenje stvarne
RVC tijekom provedbe procesa. Prednost ove metode je §to ne zahtijeva poznavanje
teoretskih osnova rada FBRM uredaja i omoguéuje praéenje RVC za &estice
nepravilnog oblika. Poznavanje RVC u stvarnom vremenu omoguéilo bi razvoj
metoda za vodenje RVC u stvarnom vremenu, a osiguralo bi i redovitu proizvodnju
kristalnog proizvoda Zeljenih svojstava.

Kljucne rijeci: kristalizacija, kalibracijski model, neuronske mreze, FBRM, CLD to
CSD
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EFFECT OF CONTACT TIME IN REMOVING CRr(IV) IONS FROM WATER
USING LEMON PEEL AS LOW-COST BIOSORBENT

AMILA DUBRAVAC™, MELDINA OMERCEVIC, MIRNESA ZOHOROVIC, EMIR HOROZIC
Faculty of Technology, University of Tuzla, Univerzitetska 8, 75000 Tuzla, Bosnia and Herzegovina

& dubravac.amila@gmail.com

High percent of industrialization and urbanization causes daily pollution of
wastewater and water which is used in households. Conventional methods of
removing pollution from wastewater that are forming as an heavy metal deposits
includes ion exchange, extraction, and so on. Except conventional methods, today
are more and more used methods that involve the use of biomass. One of them is
biosorption. As an biosorbent in most cases is used waste material from
agroindustry (peel of fruits and vegetables, rice flakes, coconut peel).

Chromium is very toxic pollutant introduced into wastewaters. it can exist in
several oxidation states, of which the most dominant are Cr** and Cr®*. Cr®" is
hazardous for living organisms when it comes to his toxicity which can cause
cancerogenic diseases. Over the years, amount of chromium in wastewaters
constantly increase.

In this paper was examined the influence of the contact time on the efficiency
of removing Cr ° ions using the lemon peel as a low-cost biosorbent.
Measurements were performed on the UV / VIS spectrophotometer Perkin Elmer
A25, at wavelength of 540 nm. The lemon peel is dried at room temperature for 30
days, after which it is choped up and sieved for granulation of 800 um. For the
batch-adsorption diagram a range of solutions has been prepared in the range
concentration of 0.1 - 0.5 mg / L (y = 0.3402x + 0.0047; R = 0.9991). The results
show that lemon peel efficiently removes Cr®" ions from water, with an efficiency
of 73.59, 87.77 and 93.64%, mixed for the 5, 10 and 15 minutes, respectively. This
research confirms the efficiency of this low-cost biosorbent in removing metals
from water.

Keywords: chromium, toxicity, biosorption, lemon peel

EFEKAT KONTAKTNOG VREMENA NA UKLANJANJE CRr(VI) JONA IZ
VODE PRIMJENOM KORE OD LIMUNA KAO NISKOTROSKOVNOG
ADSORBENSA

AmiILA DUBRAVAC™, MELDINA OMERCEVIC, MIRNESA ZOHOROVIC, EMIR HOROZIC
Tehnoloski fakultet, Univerzitet u Tuzli, Univerzitetska 8, 75 000 Tuzla, Bosna i Hercegovina

= dubravac.amila@gmail.com

Visok stepen industrijalizacije i urbanizacije svakodnevno uzrokuje oneéis¢enje
industrijskih otpadnih voda i voda koje se svakodnevno koriste u domacinstvima.
Konvencionalne metode uklanjanja onesic¢enja iz otpadnih voda koja se formiraju u
obliku nakupina teskih metala ukljucuju jonsku izmjenu, ekstrakciju, adsorpciju i dr.
Osim konvencionalnih metoda, danas su sve zastupljenije metode koje ukljucuju
upotrebu biomase. Jedna od njih je biosorpcija. U svrhu biosorbenata danas se
najéesce koriste otpadni materijali nastali kao nus proizvodi u prehrambenoj i
agroindustriji (kore voca i povr¢a, rizine ljuspice, kora kokosa).

Hrom je izuzetno toksi¢an metal koji je zastupljen u otpadnim vodama. Moze
postojati u nekoliko oksidiraju¢ih oblika od kojih su najdominatniji Cr®* i Cr®*. Cr®*
predstavlja veliku opasnost za Zive organizme sa obzirom na visoku toksi¢nost koja
dovodi do razvijanja kancerogenih oboljenja. Tokom godina, koli¢ina hroma u
otpadnim vodama se konstantno povecava.

U ovom radu ispitan je efekat kontaktnog vremena na efikasnost uklanjanja Cr®*
jona primjenom limunove kore kao niskotroskovnog biodsorbensa. Mjerenja su
vrsena na UV/Vis spektrofotometru Perkin Elmer A25, pri talasnoj duzini od 540
nm. Kora od limuna je suSena na sobnoj temperaturi 30 dana, nakon Cega je
ustinjena i prosijana na granulaciju 800 pum. Za izradu bazdarnog pravca
pripremljena je serija rastvora u opsegu koncentracija od 0,1 - 0,5 mg/L (y =
0,3402x + 0,0047; R? = 0,9991). Rezultati pokazuju da kora od limuna efikasno
uklanja cro jone iz vode, sa efikasnos$¢u od 73,59, 87,77 1 93,64 %, pri mijesanju od
5, 10 i 15 minuta, respektivno. Ovim istrazivanjem potvrdena je efikasnost ovog
biosorbenta pri uklanjanju hroma iz vode.

Kljuéne rijedi: hrom, toksi¢nost, biosorpcija, kora od limuna
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SYNTHESIS, CHARACTERIZATION AND ANTIMICROBIAL ACTIVITY OF
THE IMINE Co(ll) COMPLEX DERIVED FROM NINHYDRIN AND GLYCINE
EMIR HOROZIC!: ™, JASMIN SULJAGIG!, ADNA SERIFOVIC!, DARJA HUSEJNAGIG2,

SNJEZANA HODZIC?
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2 Faculty of Natural Sciences, University of Tuzla, Univerzitetska 4, 75 000 Tuzla, Bosnia and
Herzegovina
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Imines (Schiff bases), named after Hugo Schiff, are organic compounds that
have in their structure a double bond between the carbon and nitrogen atoms. They
are formed by the addition of the primary amine to the carbonyl carbon aldehyde or
ketone. Imine complexes are now the subject of study of many scientists in the
world because of their biological, catalytic and inhibitory properties.

In this paper, the imine Co(ll) complex was synthesized from ninhydrin and
glycine. Structural characterization was performed using FTIR spectroscopy. The
antimicrobial activity of the synthesized product was tested by diffusion technique
on bacterial strains from the ATCC collection, such as: Escherichia coli,
Enterococcus faecalis, Staphylococcus aureus, Bacillus subtilis, Listeria
monocytogenes and Pseudomonas aeruginosa. Antifungal activity was studied at
Candida albicans.

The ligand coordinating the metal ion as the tridentate ligand is in a molar ratio
of 1:2 (M:L), which is ultimately obtained by a coordination complex of the number
6, the octahedral geometry. In forming a M-L bond, one oxygen atom (from the
deprotonated COOH group and the carbonyl group) is engaged, and a nitrogen atom
from the imine group. The complex showed significant activity in S. aureus, L.
monocytogenes and Candida albicans.

Keywords: cobalt, imine, antibacterial activity, FTIR, UV

SINTEZA, KARAKTERIZACIJA | ANTIMIKROBNA AKTIVNOST IMINSKOG
Co(ll) KOMPLEKSA IZVEDENOG IZ NINHIDRINA | GLICINA
EMIR HOROZIC!: ™, JASMIN SULJAGIC!, ADNA SERIFOVIC!, DARJA HUSEINAGIE?,
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Imini (Schiffove baze), nazvane po Hugu Schiffu, su organski spojevi koji u
svojoj strukturi imaju dvostruku vezu izmedu ugljikovog i azotnog atoma. Nastaju
adicijom primarnog amina na karbonilni ugljik aldehida ili ketona. Iminski
kompleksi danas su predmet izucavanja mnogih naucnika u svijetu zbog svojih
bioloskih, katalitickih i inhibitorskih svojstava.

U ovom radu sintetiziran je iminski Co(ll) kompleks izveden iz ninhidrina i
glicina. Strukturna karakterizacija izvrSena je primjenom FTIR spektroskopije.
Antimikrobna aktivnost sintetiziranog produkta ispitana je difuzionom tehnikom na
bakterijskim sojevima iz ATCC kolekcije, i to: Escherichia coli, Enterococcus
faecalis, Staphylococcus aureus, Bacillus subtilis, Listeria monocytogenes and
Pseudomonas aeruginosa. Antifugalna aktivnost ispitana je na Candidi albicans.

Ligand koordinira metalni jon kao tridentatni ligand, u molarnom odnosu 1:2
(M:L), ¢ime je u konacnici dobijen kompleks koordinacijskog broja 6, oktaedarske
geometrije. U formiranju veze M-L angazovan je po jedan kisikov atom (iz
deprotonirane COOH grupe i karbonilne grupe) te atom azota iz iminske grupe. U
pogledu antimikrobnog djelovanja, kompleks je pokazao znacajnu aktivnost kod S.
aureus, L. monocytogenes i Candida albicans.

Kljuéne rijeci: kobalt, imin, antibakterijska aktivnost, FTIR, UV
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REMOVAL OF M (ll) IONS FROM REAL SAMPLES OF INDUSTRIAL
WASTE WATER BY CHEM. ICAL PRECIPITATION
HALID JuNuzovI¢ ™, AMRA SELIMOVIC, SABINA BEGIC,

ABDEL D0zIC, MELISA AHMETOVIC
Faculty of Technology, University of Tuzla, Univerzitetska 8, 75000 Tuzla, Bosnia and Herzegovina

& halid.junuzovic@untz.ba

Heavy metals today are the main polluters of water, due to their toxic, non-
destructive and persistent nature. The main industrial sources of heavy metals (such
as cadmium, zinc, nickel, copper, lead, chrome and others) include galvanization
and metal surface treatment processes.

In this paper, samples of industrial waste water from the galvanization process
of plastic and galvanizing of iron were sampled to examine the effect of pH on the
removal efficiency, as well as the effect of the added precipitator on the efficiency
of removal of heavy metals. Removal of heavy metals was carried out using NaOH
and Na,CO; as precipitating agents. The atomic absorption spectrophotometric
analysis determined the exact concentration of heavy metals in the sample industrial
waste water, and the presence of Cu (Il) and Ni (I1) at concentrations of 28 mg/L
and 32.953 mg/L for a real sample from the electroplating process was determined,
while for the sample of industrial waste water from the galvanization process, the
content of Zn (11) concentration of 5.145 mg/L was determined respectively. The
results showed that the electrolysis from the electroplating process was achieved at
a pH of 7.43, and at Ni (Il) at a pH of 9.00 using Na,COs, while the use of NaOH
resulted in better removal results for both heavy metals (95-99%), but at higher pH
values. A complete removal of Zn (1) at pH 9.35 was achieved in the sample from
the galvanization process using NaOH, while using Na,CO3 the maximum removal
rate was achieved at pH 9.55, which shows that the use of NaOH and Na,CO; as
precipitating agents is an effective method for removal of heavy metals from
industrial waste waters.

Keywords: heavy metals, chemical precipitation, pH, AAS

UKLANJANJE M (1) JONA IZ REALNIH UZORAKA INDUSTRIJSKE
OTPADNE VODE HEMIJSKOM PRECIPITACIJOM
HALID JuNuzovI¢ =, AMRA SELIMOVIC, SABINA BEGIC,

ABDEL D0zI¢, MELISA AHMETOVIC
Tehnoloski fakultet, Univerzitet u Tuzli, Univerzitetska 8, 75000 Tuzla, Bosnia and Herzegovina

= halid.junuzovic@untz.ba

Teski metali danas predstavljaju glavne zagadivace vode, zbog svoje toksi¢ne,
nerazorive i perzistentne prirode. Glavni industrijski izvori teskih metala (kao §to su
kadmiji, cink, nikl, bakar, olovo, hrom i drugi) ukljucuju procese galvanizacije i
tretiranja povrsine metala.

U ovom radu uzorkovani su realni uzorci industrijske otpadne vode iz procesa
galvanizacije plastike i pocincavanja zeljeza kako bi se ispitao utjecaj pH vrijednosti
na efikasnost uklanjanja, kao i utjecaj dodanog precipijenta na efikasnost uklanjanja
te$kih metala. Uklanjanje teskih metala je izvrSeno primjenom NaOH i Na,CO3 kao
precipitacionih sredstava. Atomskom apsorpcionom spektrofotometrijskom analizom
je utvrdena tac¢na koncentracija teSkih metala u uzorkovanoj industrijskoj otpadnoj
vodi, te je utvrdeno prisustvo Cu (IT) i Ni (II) u koncentracijama 28 mg/L i 32,953
mg/L za realni uzorak iz procesa galvanizacije plastike, dok je za uzorak industrijske
otpadne vode iz procesa pocincavanja zeljeza utvrden sadrzaj Zn (II) koncentracije
5,145 mg/L, respektivno. Rezultati su pokazali da je za uzorak iz procesa
galvanizacije plastike maksimalni procenat uklanjanja Cu (Il) ostvaren kod pH
vrijednosti 7,43, a kod Ni (1) pri pH vrijednosti od 9,00 primjenom Na,COs, dok su
primjenom NaOH ostvareni bolji rezultati uklanjanja za oba teSka metala (95-99%),
ali pri ve¢im pH vrijednostima. Kod uzorka iz procesa pocinCavanja Zeljeza
primjenom NaOH ostvareno je potpuno uklanjanje Zn (I1) kod pH 9,35, dok je
primjenom Na,CO; maksimalan procenat uklanjanja ostvaren pri pH 9,55, $to
pokazuje da je primjena NaOH i Na,CO; kao precipitacionih sredstava efikasan
metod za uklanjanje teskih metala iz otpadnih industrijskih voda.

Kljuéne rijeci: teski metali, hemijska precipitacija, pH
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REMOVAL OF CHROMIUM (VI) FROM AQUEOUS SOLUTION USING
ORANGE PEEL
MERISA LJEVAKOVIE™, ALMASA DJEDOVIC, AMILA DUBRAVAC,
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Heavy metals are not biodegradable, their permanent presence in the
environment leads to accumulation in food chain which represents threat to human
health. Because of that researches and applications of appropriate methods for their
removal are very important. Alternative methods, unlike conventional, proved to be
very good, innovative and cheap. One of alternative methods is removing heavy
metals by using plant material. Nut shells, cereals, eggs, fruit and vegetable peel
can be used as biosorbents. Their use in procedures of biosorption of heavy metals
from water represent sustainable technology which offers significant advantages
like simplicity of work, low prices and availability of biosorbens. Chromium (V1) is
very known cancerogenic and mutagenic. It gets into the water through water
deposits of the rivers, seas and sewage system.

In this research, the efficiency of removing Cr(VI) ions using orange peel as
low-cost absorbent is tested. The measurements were made on UV/Vis
spectrophotometer Perkin Elmer A25, at wavelenght of 540 nm. Orange peel was
dried at room temperature for 30 days, after which it is crushed and sifted to the
granulation of 800pm. For making caliber line, a series of solutions were prepared
in concentration of 0.1 - 0.5 mg/L (y=0.3402x + 0.0047, R*> = 0.9991). The
efficiency of Cr(VI) removal from water using orange peel is 80.54 %, 90.56% and
92.70% when stirred for 5, 10 and 15 minutes. According to the results, it can be
concluded that orange peel has a good potential in removing Cr (V1) from water.

Keywords: biosorption, chromium, orange peel

UKLANJANJE HROMA (VI) IZVODENOG RASTVORA POMOCU KORE
NARANDZE
MERISA LJEVAKOVIC™, ALMASA DJEDOVIC, AMILA DUBRAVAC,

MIRNESA ZOHOROVIC, EMIR HOROZIC
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Teski metali nisu biorazgradivi, a njihovo stalno prisustvo u okolini dovodi do
akumulacije u lancu ishrane, $to predstavlja prijetnju ljudskom zdravlju. Zbog toga
su istrazivanja i primjene odgovaraju¢ih metoda za njihovo uklanjanje od velikog
znacaja. Alternativne metode, za razliku od konvencionalnih, pokazale su se kao
jako dobre, inovativne i jeftine. Jedna od alternativnih metoda je uklanjanje teskih
metala pomoc¢u biljnog materijala. Kao biosorbensi mogu se koristiti ljuske
oraSastog voca, Zitarica i jaja, te kora voca i povréa. Njihova primjena u postupcima
biosorpcije teskih metala iz vode predstavlja odrzivu tehnologiju koja nudi znacajne
prednosti poput jednostavnosti rada, niske cijene te dostupnosti biosorbensa. Hrom
(V1) je poznati kancerogen i mutagen. Dospijeva u vodu putem vodenih nanosa
rijeka, mora i kanalizacije.

U ovom istrazivanju ispitana je efikasnost uklanjanja Cr (VI) jona primjenom
narandzine kore kao niskotroSkovnog adsorbensa. Mjerenja su vrSena na UV/Vis
spektrofotometru Perkin Elmer A25, pri talasnoj duzini od 540 nm. Narandzina kora
susena je na sobnoj temperaturi 30 dana, nakon Cega je ustinjena i prosijana na
granulaciju od 800 um. Za izradu bazdarnog pravca pripremljena je serija
standardnog rastvora u opsegu koncentracija od 0.1 - 0.5 mg/L (y = 0.3402x +
0.0047; R? = 0.9991). Efikasnost uklanjanja jona hrom (IV) iz vode primjenom
narandzine kore je 80.54, 90.56 i 92.70 %, mijeSanjem na magnetnoj mjesalici u
trajanju od 5, 10 1 15 minuta, retrospektivno. Prema rezultatima, moze se zakljuciti
da narandZina kora ima dobar potencijal u uklanjanju jona Cr (V1) iz vode.

Kljuéne rijeci: biosorpcija, hrom, narandZina kora
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TESTING THE EFFICIENCY OF REMOVING CHROMIUM (V1) IONS FROM
WATER USING GRAPEFRUIT PEEL

MELDINA OMERCEVIC™, HARIS BEGOVIC, MIRNESA ZOHOROVIE, KANITA HUKIE
Faculty of Technology, University of Tuzla, Univerzitetska 8, 75000 Tuzla, Bosnia and Herzegovina

& melymeli997 @gmail.com

Chromium is a chemical element that’s part of composition of rock, soil,
volcanic dust and gases. Hexavalent chromium is generally a product of industrial
processes. It enters the body by inhalation, by consuming contaminated food or
water, or by direct contact with the skin. It has been proven that hexavalent
chromium compounds cause lung cancer in people during inhalation. Some harmful
effects on health during exposure to hexavalent chromium include nasal and sinus
cancers, kidney and liver damage, irritation, and nasal and skin infections. The most
common contact of a person with this chromium problem is via water. In order to
purify the water from this pollutant, at present time we resort to cheaper techniques
such as biosorption. As a biosorbent, waste material for food or agroindustry, such
as fruit and vegetables peel, grain cereals, plums etc., can be used.

The aim of this research is to examine the effectiveness of removal of
chromium (V1) by applying the grapefruit peel as an adsorbent. The grapefruit peel
was dried at room temperature for 30 days, after which it was stained and sifted,
with average granule diameter lesser than about 800 microns. Measurements were
performed on the UV/Vis spectrophotometer Perkin Elmer A25, at a wavelength of
540 nm. A series of solutions were prepared for the calibration curve, with
concentration range of 0.1-0.5 mg/L (y = 0.3402x + 0.0047; R2 = 0.9991).
Adsorbents were added in the same amount of water solutions containing a known
concentration of Cr (VI) ions, and then, the effect of time of stirring on removing
this metal was examined. The solutions are changed at a rate of 300 rpm for 5, 10,
and 15 minutes, respectively. The results show that the grapefruit crust added to the
same amount of water in the Cr (V1) ion solution positively affects the efficacy of
the removal, but no significant effect of the mixing time on efficiency is noticed.
After 5 minutes of stirring, the effectiveness of chromium removal was 79.51%,
after 10 minutes it was 84.83%, while the highest efficiency of 90.91% was
observed after stirring the sample for 15 minutes, which confirms the justification
of using this light-chain adsorbent in the removal of Cr (V1) ions.

In future researches, it is necessary to pay attention to the other parameters
(quantity and size of adsorbent particles, stirring speed, pH value), which could
have a significant influence on the efficiency of removal of chromium specimens of
this adsorbent.

Keywords: chromium, contamination, biosorption, grapefruit peel

ISPITIVANJE EFIKASNOSTI UKLANJANJA HROM (V1) JONA IZ VODE
PRIMJENOM KORE OD GREJPFRUTA

MELDINA OMERCEVIC™, HARIS BEGOVIC, MIRNESA ZOHOROVIC, KANITA HUKIC
Tehnoloski fakultet, Univerzitet u Tuzli, Univerzitetska 8, 75000 Tuzla, Bosna i Hercegovina
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Hrom je hemijski element koji ulazi u sastav stijena, zemljista, vulkanske
pradine i gasova. Sestovalentni hrom je generalno proizvod industrijskih procesa.
Dospijeva u organizam udisanjam, putem konzumiranja kontaminirane hrane ili
vode, ili putem direktnog kontakta s kozom. Dokazano je da Sestovalentni spojevi
hroma uzrokuju rak pluéa kod ljudi prilikom udisanja. Neki Stetni efekti po zdravlje
prilikom izloZenosti Sestovalentnom hromu uklju¢uju nazalne i sinusne kancere,
ostecenja bubrega i jetre, iritacije i infekcije nosa i koze. Najces¢i kontakt Covjeka sa
ovim oblikom hroma je preko vode. Da bi se voda precistila od ovog polutanta danas
se pribjegava jeftinim tehnikama, kao S§to je biosorpcija. Kao biosorbent moze
posluziti otpadni materijal prehrambene ili agroindustrije (kore voca i povr¢a, ljuske
Zitarica, ora$nica i sl.).

Cilj ovog rada je ispitivanje efikasnosti uklanjanja hrom (VI) jona primjenom
kore grejpfruta kao adsorbensa. Kora grejpfruta je suSena na sobnoj temperaturi 30
dana, nakon Cega je ustinjena i prosijana na granulaciju 800 pm. Mjerenja su vrSena
na UV/Vis spektrofotometru Perkin Elmer A25, pri talasnoj duzini od 540 nm. Za
izradu bazdarnog pravca pripremljena je serija rastvora u opsegu koncentracija od
0,1-0,5 mg/L (y = 0,3402x + 0,0047; R? = 0,9991). Adsorbens je dodan u istoj
koli¢ini u vodene rastvore koji sadrze poznatu koncentraciju Cr (VI) jona, a zatim je
pracen uticaj vremena mijeSanja na efikasnost uklanjanja ovog metala. Rastvori su
mijeSani brzinom od 300 rpm u trajanju od 5, 10 i 15 minuta, pojedina¢no. Rezultati
pokazuju da kora grejpfruta dodana u istoj koli¢ini u vodene rastvore Cr (VI) jona
pozitivno uti¢e na efikasnost uklanjanja, medutim nije uoCen veliki uticaj vremena
mijeSanja na efikasnost. Pri mijeSanju od 5 minuta efikasnost uklanjanja hroma
iznosila je 79.51%, nakon 10 minuta iznosila je 84.83%, dok je najveca efikasnost
od 90.91% uoena mijeSanjem uzorka u trajanju od 15 minuta, $to potvrduje
opravdanost koriStenja ovog lakopristupacnog adsorbensa u uklanjanju Cr (VI) jona.
U budu¢im istrazivanja potrebno je obratiti paznju na druge parametre (koli¢ina i
veliCina Cestica adsorbensa, brzina mijeSanja, pH vrijednost), koji bi mogli imati
znacajan uticaj na efikasnost uklanjanja hroma primjenom ovog adsorbensa.

Kljuéne rijeci: hrom, kontaminacija, biosorpcija, kora grejpfruta
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DETERMINATION OF THE CONTENT OF HEAVY METALS IN PELLET
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Due to the natural gas and oil prices rise, as well as environmental awareness,
wood as an energy source is increasingly recovering for use, especially for heat
generation. The use of pellets as an energy source is becoming more attractive
because it is a renewable energy source. However, the chemical composition of
pellets and him ash, especially the content of harmful substances, e.g. heavy metals,
is very important. In recent years, the world has been concerned about the heavy
metals environmental pollution. These ions are stable and persistent contaminants
because they are non-degradable, with a harmful effect on humans and other
biological systems.

The aim of this study was to determine the content of heavy metals in pellet and
ash pellets by FAAS (flame atomic absorption spectrometry) technique. The
content of Cu, Zn, Cr, Cd, Co, Mn, Ni, and Pb was determined in the pellet sample
(commercially available on the market of Bosnia and Herzegovina) as well as in
pellet ash. The obtained concentrations of the listed heavy metals in the pellet
samples were in the range from 3 to 76.7 mg/kg, and in pellet ash from 1 to 60.8
mg/kg.

Concentrations of Cd, Cr, and Ni in the pellet samples were higher than
allowed according to standards used in European Union countries.

Based on the obtained results, it can be concluded that monitoring of heavy metals
in pellets is necessary in order to achieve a clean and healthy environment that will
not affect human health.

Keywords: heavy metals, pellet, ash, FAAS

ODREDIVANJE SADRZAJA TESKIH METALA U PELETU I NJEGOVOM
PEPELU FAAS TEHNIKOM
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Usljed rasta cijena prirodnog plina i nafte, te ekoloske osvijeStenosti, drvo kao
energent sve viSe se vraca u upotrebu posebno za dobijanje toplotne energije.
Upotreba peleta kao energenta sve vise je aktuelna, jer predstavlja obnovljivi izvora
energije. Medutim, pored navedenog vazan je i hemijski sastav peleta i pepela, prije
svega sadrzaj Stetnih supstanci kao $to su teSki metali. Zadnjih godina u svijetu je
naglaSena zabrinutost zbog oneciS¢enja okoliSa teSkim metalima. Njihovi joni su
stabilni 1 postojani kontaminanti jer se ne mogu degradirati i uni$titi, imaju
potencijalno Stetan efekat na ljudsko zdravlje i druge bioloske sisteme.

Cilj ovog istrazivanja je odrediti sadrzaj teskih metala u peletu i njegovom
pepelu FAAS (flame atomic absorption spectrometry) tehnikom. U uzorku peleta
(komercijalno dostupnog na trzi$tu Bosne i Hercegovine), kao i u hjegovom pepelu
odreden je sadrzaj sljede¢ih teSkih metala: Cu, Zn, Cr, Cd, Co, Mn, Ni i Pb.
Dobivene koncentracije navedenih teSkih metala u uzorku peleta i imale su
vrijednosti u rasponu od 3 do 76,7 mg/kg, a u pepelu od 1 do 60,8 mg/kg.
Koncentracije Cd, Cr i Ni u analiziranom peletu su ve¢e u odnosu na koncentracije
koje su dozvoljene prema standardima koji se koriste u Zemljama Evropske Unije.
Na osnovu dobijenih rezultata moze se zakljuciti da je neophodno vrsiti monitoring
teSkih metala u peletu s ciljem postizanja Cistog i zdravog okruzenja koje nece
uticati na zdravlje ljudi i razvojni potencijal buduéih generacija.

Kljuéne rijei: Teski metali, pelet, pepeo, FAAS
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DENSITY FUNCTIONAL THEORY: 'H-NMR AND 13C-NMR SPECTRA OF
SOME SCHIFF BASES
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The density functional theory (DFT) is a computational quantum chemistry
method used in the research of the electron structure of atoms, molecules, and
condensed phases, with the goal of molecular modeling. Using this theory, the
properties of many systems can be determined using functions, or functions of other
functions, which are in fact electronic density.

For some synthesized Schiff bases, "H-NMR and “*C-NMR isotropic chemical
shifts and some other molecular properties were calculated using the DFT.

The geometry optimizations of some Schiff base were calculated at the DFT
level and the 6-31G™ basis set. The calculations were carried out with the B3LYP
functional, in which Becker’s non-local exchange and the Lee-Yang-Parr
correlation functional were applied.

Selected structural parameters of the optimized geometries of the Schiff bases
were obtained by DFT method. The vibration frequencies of the fundamental modes
of the compounds were precisely assigned and analyzed, and the theoretical results
were compared with the experimental vibrations. The *H- and **C-NMR chemical
shifts were calculated and the assignments were compared with the experimental
values. The conducted research provided complete vibration assignments, structural
information and NMR chemical shifts of these compounds.

The DFT study has yielded respectable results because they were in good
correlation with experimental results. The obtained theoretical results provide good
guidelines in experimental work.

Keywords: *H-NMR; *C-NMR; DFT; Spartan 14

TEORIJA FUNKCIONALA GUSTOCE: H-NMR | 3C-NMR SPEKTRI NEKIH
SCHIFF-OVIH BAZA
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Teorija funkcionala gusto¢e (density functional theory, DFT) je komputacijska
kvantnohemijska metoda koja se koristi u istrazivanju elektronske strukture atoma,
molekula i kondenziranih faza, s ciljem molekulskog modeliranja. Pomocu ove
teorije osobine mnogih sistema mogu se odrediti koriste¢i funkcionale, odnosno
funkcije drugih funkcija, koje su zapravo elektronska gustoca.

DFT metodom su izradunati izotropni hemijski pomaci *H-NMR i *C-NMR kao i
neke druge molekulske osobine sintetiziranih Schiff-ovih baza.

Geometrijska optimizacija, Schiff-ovih baza izraunata je na DFT nivou 6-
31G* baznom grupom. Proracuni su izvedeni sa B3LYP funkcijom, u kojoj su
primijenjene Becker-ova ne-lokalna razmjena i Lee-Yang-Parr korelacijski
funkcionalni.

Odabrani strukturni parametri optimizirane geometrije Schiff-ovih baza
dobiveni su DFT metodom. Frekvencije vibracija osnovnih modula datih spojeva su
precizno odredene 1 analizirane, a teoretski rezultati su uporedeni sa
eksperimentalnim. Izraunati su hemijski pomaci "H-NMR i *C-NMR, a rezultai su
uporedeni sa eksperimentalnim dobijenim vrijednostima. Sprovedena istrazivanja
daju potpune strukturne informacije o vibracijama i NMR hemijskim pomacima
Schiff-ovih baza.

DFT studija je dala respektabilne rezultate jer su bili u dobroj korelaciji sa
eksperimentalnim rezultatima. Dobijeni teorijski rezultati daju dobre smjernice u
eksperimentalnom radu.

Kljuéne rije¢i: "H-NMR; *C-NMR; DFT; Spartan 14.
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Solanine is a glycoalkaloid found in Solanaceae family, such as potatoes. It is very
poisonous even in small quantities because it has pesticide and fungicide effects and
represents a natural plant defense mechanism. Its concentration increases when the plant
is exposed to some stress (fertilization, insecticide use, etc.). This paper aims to examine
the influence of three conditions of cultivation (conventional, organic and natural) on
the biosynthesis of a-solanine (aS) through his quantification in young potatoes using
densitometry. Two types of potatoes were analyzed: Aladdin (Ala) and Mona Lisa
(MolL). For statistical analysis, the Student's t-test was used.

The results showed that the use of artificial insecticides caused a very intense
biosynthesis of oS in the Ala variety by the conventional cultivation [1.19 mg/100 g of
fresh tubers (f.t.)] in comparison to the average a-solanine content (AaSC) by the
organically cultivated Ala (0.62 mg/100 g of f.t.) [it is close to the statistical
significance, (p=0.08)]. It is complicate to explain the very high AaSC of natural Ala
cultivation (1.62 mg/100 g of f.t.).

Analysis of potatoes of the MoL variety showed that the AaSC of conventional
cultivation (1.35 mg/100 g of f.t.) was statistically higher than the AaSC of natural
cultivation (0.59 mg/100 g of f.t.) (p'<0.05). Also, the organically cultivated AaSC of
(1.40 mg/100 g of f.t.) was higher than the AaSC of natural cultivated MoL, but without
statistical significance (p>0.05).

The found concentrations of aS in the case of conventional, organic and natural
cultivation of potatoes considered safe and such potatoes are suitable for consumption.
However, because of a slight reduction in toxic aS, it is recommended to consume
organic potatoes (Ala variety), and natural potatoes (MoL variety).

Keywords: glycoalkaloids, a-solanine, potatoes, densitometry.

ODREBIVANJE SADRZAJA o-SOLANINA U DVIJE SORTE KROMPIRA
DENZITOMETRIJSKOM METODOM
ISMET TAHIROVIC! ™, MAJA RADIC!, LEJLA KLEPO!, LUTVIJA KARIG2, HURIJA

D2uDZEVIG-CANGARS, ATIFA AJANOVIC, ALIJA UZUNOVICS

' Prirodno-matematicki fakultet, Univerzitet u Sarajevu, Zmaja od Bosne 33-35, 71000 Sarajevo, Bosna i
Hercegovina

2 Poljoprivredno-prehrambeni fakultet, Univerzitet u Sarajevu, Zmaja od Bosne 8, 71000 Sarajevo,
Bosna i Hercegovina

3 Faculty of Pharmacy, Univerzitet u Sarajevu, Zmaja od Bosne 8, 71000 Sarajevo, Bosna i
Hercegovina

4 Faculty of Veterinary Medicine, Univerzitet u Sarajevu, Zmaja od Bosne 90, 71000 Sarajevo, Bosna i
Hercegovina

5 Kontrolna laboratorija Agencije za medicinske proizvode i medicinska pomagala Bosne i Hercegovine,
71000 Sarajevo, Bosna i Hercegovina

! ismet68t@gmail.com

Solanin je glikoalkaloid, naden u vrstama porodice Solanaceae, kao §to je
krompir. Vrlo je toksi¢an, ¢ak i u malim koli¢inama, jer ima pesticidno i fungicidno
djelovanje i predstavlja prirodni odbrambeni mehanizam biljke. Njegova
koncentracija raste kada se biljka izlozi nekom stresu (dubrenje, upotreba insekticida
itd.). Cilj ovog rada je da se ispita uticaj razli¢itih na¢ina uzgoja (konvencionalnog,
organskog i prirodnog) na biosintezu a-solanina (aS) putem njegove kvantifikacije
u mladom krompiru denzitometrijskom metodom. Analizirane su dvije sorte
krompira: Aladin (Ala) i Mona Lisa (MoL). Za statisticku analizu koriSten je
Studentov t-test.

Rezultati su pokazali da upotreba vjeStackih insekticida izaziva intenzivnu
biosintezu oS kod sorte Ala konvencionalnog uzgoja [1,19 mg/100 g svjeze krtole
(s.k.)] u odnosu na prosje¢ni sadrzaj a-solanina (PSaS) kod organski uzgojenog Ala
(0,62 mg/100 g s.k.) [razlika je blizu statisticke zna¢ajnosti, (p=0,08)]. Iznenadujuci
rezultat je znatno visi PSaS kod prirodno uzgojenog Ala (1,62 mg/100 g s.k.).

Analiza krompira sorte MoL pokazala je da su PSaS konvencionalnog (1,35
mg/100 g s.k.) i organskog (1,40 mg/100 g s.k.) uzgoja ujednaceni, kao i to da je
PSaS konvencionalnog uzgoja statisticki zna¢ajno visi u odnosu na PSa.S prirodnog
uzgoja (0,59 mg/100 g s.k.) (p'<0,05). Takoder, PSaS organskog uzgoja visi je u
odnosu na PSaS prirodnog uzgoja, ali bez statisti¢ke znacajnosti (p>0,05).

Nadene koncentracije oS u obje sorte krompira konvencionalnog, organskog i
prirodnog uzgoja smatraju se bezbjednim i ovakav krompir je pogodan za ishranu.
Ipak, zbog znatno manje koliine toksi¢nog aS, preporucuje se konzumiranje
krompira organskog (sorta Ala), odnosno prirodnog (sorta MoL) uzgoja.

Kljuéne rijedi: glikoalkaloidi, a-solanin, krompir, denzitometrija.
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Chemical stability, mechanical properties and biocompatibility are the basic
requirements that must be fulfilled in order to successfully apply implants for
fracture and bone replacement. The most commonly used materials for making
implants are: 316L stainless steel, CoCr alloys, titanium and its alloys. Corrosion is
the biggest problem that occurs when orthopedic implants are used. Corrosion
causes oxidation of the material, which results in the release of elements into the
organism in the form of an ion and increases the concentration of elements that can
affect the organism. The human organism represents an extremely aggressive
environment for these materials due to high oxygen concentration, the presence of
different salts, especially chlorides, and the temperature of the human body. It is
therefore necessary to carry out a series of experiments and tests to prove that some
material meets the requirements for application in the human organism. In this
paper an analysis was carried out on orthopedic implants based on alloyed
materials. Samples were tested in saline solutions by linear polarization method,
cyclic polarization and electrochemical impedance spectroscopy.

Keywords: orthopedic implants, linear polarization, cyclic polarization,
electrochemical impedance spectroscopy, stainless steel.

POREDENJE KOROZIONE STABILNOSTI ORTOPEDSKIH IMPLANTATA
NA BAZI LEGIRANIH MATERIJALA

FEHIM KORAC™, SELMA BUROVIC, SELMA KORAG

Prirodno — matematicki fakultet, Univerzitet u Sarajevu, Zmaja od Bosne 33 — 35 71000 Sarajevo,
Bosna i Hercegovina

Hemijska stabilnost, mehanicka svojsta i biokompatibilnost su osnovni zahtjevi
koji moraju biti ispunjeni da bi se implantati mogli uspjeSno primjenjivati za
lijeGenje preloma i zamjenu kostiju. Materijali koji se najée$¢e koriste za izradu
implantata su: nehrdajuéi ¢elik tipa 316L, CoCr — legure, titanijum i njegove legure.
Najveéi problem koji se javlja kod primjene ortopedskih implantata jeste korozija.
Korozijom materijala dolazi do oksidacije pri cemu dolazi do otpustanja elemenata u
organizam u formi jona i dolazi do poveéanja koncentracije elemenata koji mogu
djelovati toksi¢no na organizam. Ljudski organizam predstavlja izuzetno agresivinu
sredinu za ove materijale razlog tome je visoka koncentracija kisika, prisustvo
razli¢itih soli, narocCito hlorida, te temperatura ljudskog tijela. S toga je potrebno
vrsiti niz eksperimenata i testova da bi se dokazalo da neki materijal ispunjava
uslove za aplikaciju u ljudskom organizamu. U ovom radu je izvrSena analiza
ortopedskih implantata na bazi legiranih materijala. Uzorci su ispitani u fizioloSkim
otopina metodama linearne polarizacije, cikli¢ne polarizacije i elektrohemijske
impedancijske spektroskopije.

Kljuéne rije€i: ortopedski implantati, linearna polarizacija, ciklicna polarizacija,
elektrohemijska impedancijska spektroskopija, nehrdajuci celik.
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DISSOLUTION RATE ENHANCEMENT OF AN ACTIVE
PHARMACEUTICAL INGREDIENT VIA SOLID DISPERSION

JO3KO BARBARIC™, KRUNOSLAV ZIZEK

Faculty of Chemical Engineering and Technology, University of Zagreb, Maruli¢ev trg 19, 10000
Zagreb, Croatia

& barbaric@fkit.hr

Poor solubility in the physiological pH range is a feature of many active
pharmaceutical ingredients (APIs) that results in poor drug absorption across
gastrointestinal tract membranes and, ultimately, limited pharmacological effect of
the drug. Solid dispersion preparation is one of the methods focused towards drug
solubility enhancement.

Within this research, solid dispersions of lurasidone hydrochloride (LRS HCI)
in a hydrophilic polymer matrix have been prepared by solvent evaporation method.
The effect of adding a polymer in various weight fractions on wetting properties of
API particles has been investigated by a technique of contact angle measurement
using goniometer. API-polymer interfacial parameters have been detected and
quantitative prediction of interactions has been evaluated using two parametric
models (Owens-Wendt and Wu model).

Use of hydrophilic polymers in solid dispersion preparation could improve the
wetting of API particles and, consequently, improve its solubility and dissolution
rate. Therefore, dissolution rate tests of prepared solid dispersion at a specific pH
value have been performed within the second phase of this research.

Keywords: lurasidone-hydrochloride, solid dispersion, hydrophilic polymer,
solubility enhancement.

POVECANJE BRZINE OSLOBADANJA DJELATNE TVARI PRIPRAVOM
CVRSTIH DISPERZIJA

JO3KO BARBARIC™, KRUNOSLAV ZIZEK

Fakultet kemijskog inZenjerstva i tehnologije, Sveuciliste u Zagrebu, Marulicev trg 19, 10000 Zagreb,
Hrvatska

= parbaric@fkit.hr

Losa topljivost u fizioloskom rasponu pH vrijednosti odlika je mnogih djelatnih
tvari farmaceutske industrije $to za posljedicu ima slabu apsorpciju lijeka kroz
membrane probavnog sustava te ograni¢en farmakoloski ucinka lijeka. Jedan od
metoda usmjerenih ka povecanju topljivosti djelatnih tvari je priprava &vrstih
disperzija.

U okviru ovog istrazivanja pripravljene su ¢vrste disperzije lurasidon-
hidroklorida (LRS HCI) u hidrofilnoj polimernoj matrici primjenom metode
isparavanja otapala. Ispitan je utjecaj dodatka polimera u razliitim masenim
udjelima na kvaSenje Cestica djelatne tvari pri ¢emu je koristena tehnika mjerenja
kontaktnog kuta goniometrom. Detektirani su parametri medupovrsine djelatna tvar-
polimer, a u kvantitativnom predvidanju interakcija koriSteni su dvoparametarski
modeli (Owens-Wendtov i Wuov model).

Koristenje hidrofilnih polimera u pripravi Cvrstih disperzija lijeka moze
poboljsati kvasenje djelatne tvari te posljedi¢no povecati njenu topljivost i brzinu
oslobadanja (otapanja). Stoga, u drugoj fazi istraZivanja provedena su ispitivanja
brzine oslobadanja djelatne tvari iz pripravljenih ¢vrstih disperzija pri definiranoj pH
vrijednosti medija.

Kljuéne rijeci: lurasidon-hidroklorid, ¢vrsta disperzija, hidrofilni polimer,
povecanje topljivosti.
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CELULOZA-G-DIMETILAMINOETIL METAKRILATNI HIDROGELOVI
SA SREBROVIM NANOCESTICAMA

RoKO BLAZIC, KATARINA LENAC, ELVIRA VIDOVIE™
Fakultet kemijskog inZenjerstva i tehnologije, SveuciliSte u Zagrebu

& gvidov@fkit.hr

Celuloza je siroko rasprostranjen polisaharid, kojeg odlikuju biokompatibilnost
i biorazgradivost. Hidroksilne skupine u ponavljajucoj jedinici polimernog lanca
daju celulozi hidrofilan karakter §to je €ini pogodnim materijalom za pripremu
hidrogelova. Fizikalnom ili kemijskom modifikacijom celuloznih hidrogelova s
funkcijskim punilima ili polimerima $iri se podruéje njihove primjene. Mnoga
istraZivanja su usmijerena na pripravu celuloznih hidrogelova sa srebrovim
nanocesticama u cilju postizanja atibakterijskih svojstava. U ovom radu provedena
je in situ polimerizacija N, N-dimetilaminoetil-metakrilata (DMAEMA) u otopini
celuloze uz peroksidni inicijator i umrezivalo N,N-metilen-bis-akrilamid (MBA).
Kako bi se ispitao utjecaj PDMAEMA na stupanj bubrenje hidrogela i vezanje
nanocestica srebra u pripravljenom hidrogelu, hidrogelovi su bubreni u vodi,
suspenziji nanocCestica srebra i otopini srebrova nitrata. Prilikom priprave
hidrogelova mijenjani su koli¢inski omjeri celuloze i DMAEMA (1:1 i 1:3) te
celuloze i MBA (5:112,5:1). Odredivanjem stupnja bubrenja u vodi utvrdeno je da
hidrogel s manjom koli¢inom MBA bubri najvise (oko 500 %), hidrogel s vecom
koli¢inom MBA bubri otprilike 250 %, dok hidrogel celuloze bubri otprilike 80 %.
Pomocu pretraznog elektronskog mikroskopa (SEM) i energijsko disperzivnog
spektrometra utvrdeno je da su se nanoCestice srebra, nakon bubrenja sfera
hidorgela u suspenziji, vezale samo na hidrogelove s PDMAEMA. Nakon bubrenja
sfera hidorgelova u otopini srebrova nitrata uocena je prisutnost ¢estica srebra i na
hidrogelovima s PDMAEMA 1 hidrogelu Ciste celuloze.

Slika 1. SEM mikrografija hidorgela s omjerom celuloze i DMAEMA 1:1 i
omjerom celuloze i MBA 5:1:
lijevo - povrSina sfere hidrogela, desno - presjek sfere hidrogela.

Kljuéne rijedi: hidrogel, celuloza, poli(dimetilaminoetil-metakirlat), nanocestice
srebra



mailto:evidov@fkit.hr

VI International scientific-professional symposium “Environmental resources, sustainable development and food production” — OPORPH 2019, 14-15 November 2019, Tuzla, Bosnia and Herzegovina: Book of Abstrracts 41

AN EXAMPLE OF BLENDING COMMERCIAL MOTOR GASOLINE

TATJANA BoTic, PERO DuGIC!, ALEKSANDRA SINIK! >

1 Faculty of Technology, University of Banja Luka, Stepe Stepanovica 73, 78000 Banja Luka, Bosnia
and Herzegovina
& aleksandra.sinik@tf.unibl.org

The production of gasoline is specific to each refinery, because different
components obtained from different process plants, are used for blending it. In
order to meet the specifications of commercial motor gasoline defined by the
quality standard, finding the optimum ratio of components for blending is required.
The greatest limitations are the values of physicochemical characteristics and the
availability of intermediates. This paper gives an example of blending commercial
motor gasoline, where is shows the influence of the values of the characteristics of
the input components on the quality of the finished product.

Additives that are mixed into gasoline to improve some characteristics are
added in very small quantities due to the high cost of the additives themselves and
also due to the negative effect on other characteristics of the finished product.

Keywords: motor gasoline, blending, quality standard

PRIMJER NAMJESAVANJA KOMERCIJALNOG MOTORNOG BENZINA

TATJANA BoTic, PERO DuGIC!, ALEKSANDRA SINIK': *
1 Tehnoloski fakultet, Univerzitet u Banjoj Luci, Stepe Stepanovié¢a 73, 78000 Banja Luka, Bosna i
Hercegovina
* aleksandra.sinik@tf.unibl.org

Proizvodnja benzina je specificna za svaku rafineriju, jer se za njegovo
namjeSavanje Kkoriste razliCiti poluproizvodi dobijeni sa razlicitih procesnih
postrojenja. Da bi se ispunile specifikacije komercijalnog motornog benzina
definisane standardom Kvaliteta, potrebno je iznalazenje optimalnog odnosa
komponenata za namjeSavanje. Najveca ograniCenja jesu vrijednosti fizi¢ko-
hemijskih karakteristika kao i dostupnosti meduproizvoda. U ovom radu je dat
primjer namjeSavanja komercijalnog motornog benzina, na osnovu koga je prikazan
uticaj vrijednosti karakteristika ulaznih komponenata na kvalitet gotovog
proizvoda.

Aditivi koji se namjeSavaju u motorni benzin radi poboljSanja nekih
karakteristika, dodaju se u veoma malim koli¢inama, zbog visoke cijene samih
aditiva ali i zbog negativnog djelovanja na druge karakteristike gotovog proizvoda.

Kljuéne rijeci: motorni benzin, namjesavanje, standard kvaliteta

STUDYING THE HEAT EXCHANGE PROCESS IN A TUBULAR
EXCHANGER

SUAD GRAPKIC, NIDRET IBRIC, ELVIS AHMETOVIC™

University of Tuzla, Faculty of Technology, Univerzitetska 8, 75000 Tuzla, Bosnia and Herzegovina
™ glvis.ahmetovic@untz.ba

This work describes a study of the heat exchange process in the extended
tubular heat exchanger (HT36) used in conjunction with a computer compatible
service unit (HT30XC). The heat exchange process is studied for different flow rates
of hot and cold water streams which counter currently flows through the heat
exchanger. The aim of the paper is to determine the experimental values of the
temperatures of hot and cold water streams along the length of the heat exchanger
and to calculate the overall efficiency of the heat exchange process, temperature
efficiencies of water streams and the overall heat transfer coefficient in the heat
exchanger.

Keywords: heat exchange, tubular heat exchanger, counter-current flow of fluids,
overall heat transfer coefficient.

STUDIRANJE PROCESA IZMJENE TOPLINE U CIJEVNOM
IZMJENJIVACU

SUAD GRAPKIC, NIDRET IBRIC, ELVIS AHMETOVIC™

Univerzitet u Tuzli, Tehnolo3ki fakultet, Univerzitetska 8, 75000 Tuzla, Bosna i Hercegovina
* glvis.ahmetovic@untz.ba

Ovaj rad opisuje proces izmjene topline u proSirenom cijevnom izmjenjivacu
topline (HT36) spojenim sa kompjuterski kompatibilnom servisnom jedinicom
(HT30XC). Proces izmjene topline je studiran za razliite protoke tokova tople i
hladne vode koji protusmjerno proticu kroz izmjenjivac topline. Cilj rada je odrediti
eksperimentalne vrijednosti temperatura tokova tople i hladne vode po duZzini
izmjenjivaca topline 1 izraCunati koeficijent efikasnosti izmjene topline,
temperaturne efikasnosti i koeficijent prolaza topline u izmjenjivacu.

Kljuéne rijedi: izmjena topline, cijevni izmjenjiva¢ topline, protusmjerno proticanje
fluida, koeficijent prolaza topline.
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SYNTHESIS OF GEL AIR FRESHENER AND ITS STABILITY

AMRA BRATOVCIC

1 Faculty of Technology, University of Tuzla, Univerzitetska 8, 75000 Tuzla, Bosnia and Herzegovina
& amra.bratovcic@untz.ba

Fragrance compounds have been used since antiquity to freshen the air or to
mask the odours. Different types of air fresheners are known such as electric air
fresheners with 30% market share, sprays, including aerosol air fresheners with
27%, car air fresheners with 16%, gel air fresheners with 9%, candle air fresheners
and wax melts with 7%, liquid air fresheners with 6% and others.

According to research studies, in the United States, 34.7 % of the population
reported health problems, such as migraine headaches and respiratory difficulties,
when exposed to fragranced products. Thus, there is a number of studies with
strong evidence that fragranced products can trigger adverse health effects in the
general population.

Considering that air fresheners have been associated with adverse negative

health effects that was the motive for proposing an alternative way of synthesis of
gel air fresheners which is more green and more healthy.
In this paper the gel air freshener was synthetized by simple and sol-gel reaction
using natural biodegradable polymer gelatin and lavender essential oil. The 3D
structures of gel air fresheners of desired shapes and odours were obtained. The
change in the 3D structure at room temperature was evident, probably as a result of
temperature degradation and water evaporation.

Anyway, the gel air freshener obtained in this research is more acceptable for
human health than commercially available one. The results obtained also suggest
that further improvement on stability should take place.

Keywords: gel air freshener, synthesis, gelatin, lavender essential oil, health
impact.

SINTEZA GELSKOG OSVJEZIVACA ZRAKA | NJEGOVA STABILNOST

AVRA BRATOVCIC
Faculty of Technology, University of Tuzla, Univerzitetska 8, 75000 Tuzla, Bosnia and Herzegovina

Mirisni spojevi koriSteni su od davnina za osvjezenje zraka ili za maskiranje

neugodnih mirisa. Poznate su razli¢ite vrste osvjezivaca zraka poput elektri¢nih
osvjezivaa zraka sa 30% trziSnog udjela, sprejevi, ukljucujuéi aerosolne
osvjezivace zraka sa 27%, osvjezivace zraka za automobile sa 16%, gel osvjezivace
zraka sa 9%, svijece i voskove sa 7 %, te¢ni osvjezivadi zraka sa 6% i drugi.
Prema istrazivanjima, u Sjedinjenim Ameri¢kim Drzavama, 34.7% stanovni$tva
prijavilo je zdravstvene probleme, poput migrenske glavobolje i respiratornih
poteskoca, kada su bili izlozeni mirisnim proizvodima. Dakle, postoji niz studija sa
jakim dokazima da mirisni proizvodi mogu izazvati Stetne zdravstvene ucinke na
opcu populaciju.

S obzirom da su osvjezivaéi zraka povezani sa Stetnim negativnim ucincima na
zdravlje, to je bio motiv za predlaganje alternativnog nacina sinteze gelskog
osvjezivaca zraka koji je zeleniji i zdraviji. U ovom je radu gelski osvjeziva¢ zraka
sintetiziran jednostavnom i sol-gel reakcijom pomocu prirodnog biorazgradivog
polimernog Zelatina i esencijalnog ulja lavande. Dobivene su 3D strukture gelskog
osvjezivaca zeljenog oblika i mirisa. Promjena 3D strukture na sobnoj temperaturi
bila je evidentna, vjerojatno kao rezultat termicke degradacije i isparavanja vode
U svakom slucaju, gelski osvjeziva¢ zraka dobiven u ovom istrazivanju je

takoder upucuju na to da bi trebalo dalje poboljsati stabilnost.

Kljuéne rijeci: gelski osvjezivaé zraka, sinteza, Zelatin, esencijalno ulje lavande,
utjecaj na zdravlje.
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MICROENCAPSULATION OF ACTIVE INGREDIENT

MATIJA GRETIC™, GORDANA MATIASIC, JURAJ PETANJEK

Faculty of Chemical Engineering and Technology, University of Zagreb, Maruli¢ev trg 19, 10000
Zagreb, Croatia

& mgretic@fkit.hr

Microencapsulation is a method often used in various industries because of its
wide use, and one of the many advantages is that controlled release of the active
substance is achievable. The aim of this study was to study and prepare
microcapsules by spray drying, changing the process conditions and proportions of
the components that make up the dosage form; poly (vinyl alcohol) and
dronedarone hydrochloride.

Dosage forms of poly (vinyl alcohol) and dronedarone hydrochloride were
prepared in 1: 1, 2: 1 and 3: 1 weight ratios, and the solutions were dried in a Biichi
B-290 laboratory dryer at four spray air flows. The morphology of the obtained
microcapsules was examined using a scanning electron microscope (SEM). The
release Kkinetics of the active substance from the microcapsules were tested by in
vitro laboratory testing and the resulting release profiles were described using the
Weibull model.

The results showed that by increasing the flow of spray air, smaller
microcapsules are formed, as confirmed by SEM micrographs. Also, by increasing
the polymer content, the droplet size is controlled by the viscosity of the solution,
not by the flow of spray air. The microencapsulation efficiency of all samples
obtained is greater than 50%. The most uniform efficacy was observed for samples
with a 3: 1 ratio of polymer and active substance. Microcapsules with the highest
polymer content showed the slowest release of the active substance, and complete
release was achieved after 24 hours.

Keywords: microencapsulation, spray drying, dronedarone hydrochloride,
poly(vinyl alcohal), in vitro drug release

MIKROKAPSULIRANJE DJELATNE TVARI

MATIJA GRETIC™, GORDANA MATIJASIC, JURAJ PETANJEK

Fakultet kemijskog inZenjerstva i tehnologije, SveuciliSte u Zagrebu, Maruliéev trg 19, 10000 Zagreb,
Hrvatska

= maretic@fkit.hr

Mikrokapsuliranje je metoda koja se Cesto koristi u raznim granama industrije
zbog Siroke mogucnosti upotrebe, a jedna od brojnih prednosti je $to je moguce
postiéi kontrolirano oslobadanje djelatne tvari. Cilj ovog istraZivanja bio je prouditi i
pripremiti mikrokapsule suSenjem rasprSivanjem, mijenjaju¢i procesne uvjete te
udjele komponenti koje ¢ine dozirni oblik; poli(vinil-alkohola) i dronedaron-
hidroklorida.

Pripremani su dozirni oblici poli(vinil-alkohola) i dronedaron-hidroklorida u
masenim omjerima 1:1, 2:1 i 3:1, a otopine su susene u laboratorijskom susioniku
Biichi B-290 pri cetiri protoka zraka za rasprSivanje. Morfologija dobivenih
mikrokapsula ispitana je pomocu pretraznog elektronskog mikroskopa (SEM).
Kinetika oslobadanja djelatne tvari iz mikrokapsula ispitana je in vitro
laboratorijskim ispitivanjima, a dobiveni profili oslobadanja opisani su pomocéu
Weibullovog modela.

Rezultati su pokazali da poveCanjem protoka zraka za rasprSivanje nastaju
sitnije mikrokapsule §to je potvrdeno i SEM-mikrografijama. Takoder, povetanjem
udjela polimera veli¢ina kapljica pod kontrolom je viskoznosti otopine, a ne protoka
zraka za rasprSivanje. Djelotvornost mikrokapsuliranja kod svih je dobivenih
uzoraka veca od 50 %. Najujednacenija djelotvornost primijec¢ena je kod uzoraka s
omjerom polimera i djelatne tvari u odnosu 3:1. Mikrokapsule s najve¢im udjelom
polimera pokazale su najsporije oslobadanje djelatne tvari, a potpuno oslobadanje
postignuto je nakon 24 sata.

Kljuéne rije¢i: mikrokapsuliranje, suSenje rasprsivanjem, dronedaron-hidroklorid,
poli(vinil-alkohol), in vitro oslobadanje
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MEASUREMENT AND MODELLING OF HYDROGEN SOLUBILITY IN
FURFURAL

GORICA IVANIS, LJUDMILA FELE ZILNIK, BLAZ LIKOZAR, MIHA GRILC ™

Department of Catalysis and Chemical Reaction Engineering, National Institute of Chemistry,
Hajdrihova 19, Ljubljana, Slovenia

& miha.grilc@ki.si

Conversion of biomass into bio-based chemicals and polymers at high yield and
selectivity is still a great issue and subject of research. The main reason why
lignocellulose is not equivalent to conventional energy sources is a high oxygen
content (various oxygenated functional groups) in its oils, which entails chemical
instability, immiscibility with hydrocarbon and fuels and lower energy density. One
of solutions to this is the reduction of oxygen content by means of various
defunctionalisation processes. Hydrodeoxygenation is a process of oxygen removal
from an oxygenated compound at high temperature under hydrogen pressure in the
presence of heterogeneous catalyst and represents an influential step in reaction
pathway from biomass to biofuel and added value chemicals. Due to numerous
competitive reactions that can overlap, finding optimal process parameters, pressure
and temperature, that would favour hydrodeoxygenation reaction is a very
important task. Further, process parameters affect solubility of hydrogen in liquid
reactant so knowledge of gas-liquid equilibria of hydrogen in various chemicals that
can be produced from lignocellulose is of great importance.

One of the promising platform bio-based compounds that can be further
converted to valuable chemicals through hydrotreatment reactions is furfural.
Therefore, hydrogen solubility in furfural was studied in the temperature range
(323.15-423.15) K and pressures up to 25 MPa. The experimental data were
modelled using cubic equations of state and interaction parameters, valuable for
prediction of phase equilibria behaviour of the studied system, were determined.

Keywords: gas-liquid equilibrium, high pressure, furfural, hydrogen,
hydrodeoxygenation, modelling.

MJERENJE | MODELOVANJE RASTVORLJIVOSTI VODONIKA U
FURFURALU

GORICA IVANIS, LJUDMILA FELE ZILNIK, BLAZ LIKOZAR, MIHA GRILC ™
Odsjek za katalizu i reakcijsko inZenjersto, Hemijski institut, Hajdrihova 19, Ljubljana, Slovenija

= miha.grilc@ki.si

Pretvaranje biomase u razne hemikalije i polimere sa visokim prinosom i
selektivnoséu je i dalje vazno pitanje i predmet mnogih istraZivanja. Glavni razlog
za$to lignoceluloza nije ekvivalentna konvencionalnim izvorima energije je visok
udio kiseonika u njenim uljima (razne funkcionalne grupe koje sadrze kiseonik), $to
povlaéi za sobom hemijsku nestabilnost, nemjesljivost s ugljovodonicima i gorivima
i manju gustinu energije. Jedno od rjeSenja za to je smanjenje udjela kiseonika
pomocu razli¢itih procesa defunkcionalizacije. Hidrodeoksigenacija je proces
uklanjanja kiseonika iz oksidisanih grupa na visokoj temperaturi pod pritiskom
vodonika u prisustvu heterogenog katalizatora i predstavlja bitan korak na
reakcionom putu od biomase do biogoriva i hemikalija s dodatnom vrijedno$cu.
Zbog brojnih konkurentnih reakcija koje se mogu preklapati, pronalaZenje
optimalnih parametara procesa, temperature i pritiska, koji bi pogodovali reakciji
hidrodeoksigenacije, vrlo je vazan zadatak. Procesni parametri uticu i na
rastvorljivost vodonika u te¢nom reaktantu, pa je od velike vaZnosti poznavanje
ravnoteze gas-tenost vodonika u raznim hemikalijama koje se mogu dobiti iz
lignoceluloze.

Jedna od obecavajucih platformnih bio-hemikalija, koja se dalje hidrotretmanom
moze pretvoriti u razna vrijedna jedinjenja, jeste furfural. Stoga je u ovom radu
proucavana rastvorljivost vodonika u furfuralu u temperaturnom opsjegu (323,15-
423,15) K i na pritiscima do 25 MPa. Eksperimentalni podaci su modelovani
koris¢enjem kubnih jednaCina stanja i optimizovani su interakcioni parametri
neophodni za predvidanje ponaSanja ispitivanog sistema pri uslovima fazne
ravnoteze.

Kljuéne rijedi: ravnoteza gas-teénost, visok pritisak, furfural, vodonik,
hidrodeoksigenacija, modelovanje.
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SIMULATION OF DISTILLATION PROCESS USING CHEMSEP SIMULATOR

ALDIN KARIC, MUHAMED éléu’:, NIDRET IBRIC, ELVIS AHMETOVIC™

University of Tuzla, Faculty of Technology, Univerzitetska 8, 75000 Tuzla, Bosnia and Herzegovina
& glvis.ahmetovic@untz.ba

Chemsep is a simulator for unit operations, such as distillation, absorption and
extraction, which take place in the column-type equipment. This paper describes the
basics of its use and the steps for running the simulation and solving problems. The
focus of this paper is to demonstrate the application of the ChemSep simulator in
solving distillation problems. The distillation processes of different mixtures are
considered as illustrative examples, the simulation results (flow-rates, liquid and
vapor phase compositions, K values, temperature and pressure profiles) are
presented and the main conclusions highlighted.

Keywords: distillation, chemsep, simulation

SIMULACIJA PROCESA DESTILACIJE UPOTREBOM CHEMSEP
SIMULATORA

ALDIN KARIE, MUHAMED SI$1¢, NIDRET IBRIG, ELVIS AHMETOVIE™

Univerzitet u Tuzli, Tehnolo$ki fakultet, Univerzitetska 8, 75000 Tuzla, Bosna i Hercegovina
I elvis.ahmetovic@untz.ba

Chemsep je simulator tehnoloskih operacija, kao $to su destilacija, apsorpcija i
ekstrakcija, koje se odvijaju u aparatima kolonskog tipa. Ovaj rad opisuje osnove
njegovog koristenja i korake za pokretanje simulacije i rjesavanje problema. Fokus
ovog rada je na demonstraciji primjene ChemSep simulatora u rjeSavanju problema
destilacije. Kao ilustrativni primjeri razmotreni su procesi destilacije razli¢itih
smjesa, predstavljeni su simulacijski rezultati (protoci, sastavi tecne i parne faze, K
vrijednosti, profili temperature i pritiska) i istaknuti glavni zakljucci.

Kljuéne rijedi: destilacija, chemsep, simulacija.
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Last decades forward osmosis (FO) attracted a great attention of researchers around
the world. FO has been labelled as a low energy separation method with a range of potential
applications (i.e., fertigation, emergency water supply, treatment of high salinity wastes,
wastewater treatment, osmotic dilution of reverse osmotic (RO) feed source and RO pre-
treatment). FO is a separation process driven by differences in osmotic pressure across a semi-
permeable membrane. Water permeates from a solution with low osmotic pressure to high
osmotic pressure without the application of a hydraulic driving force. The product is a diluted
draw solution and concentrated feed solution. In recent years, improvements to FO systems,
including draw solution testing and membrane material development, have allowed for
increased flux while minimizing internal concentration polarization, improving energy
requirements and fouling effects. This research reviews the current state of water recovery
from textile wastewater and water reclamation from synthetic winery wastewater using a
fertiliser drawn forward osmosis (FDFO) system giving an evaluation of likelihood for future
implementation. In this study real textile wastewater was used as feed solution with 1M NaCl,
1M MgCly,, blue dye mixture, and green dye mixture as draw solution in FO. Pre-determined
concentrations of green and blue dye mixtures based on final desired concentrations (for
further use in dyeing process), gave comparable water flux with 1M NaCl and 1M MgCl,,
however, slightly higher reverse salt flux values were obtained with dyes compared to the
inorganic salts. A FDFO system for water reclamation from synthetic winery wastewater was
examined where performance of aquaporin (AgP) based biomimetic and cellulose triacetate
(CTA) membranes was evaluated when using 1M KCI and 1M NH4NO; as draw solutions.
The average Jw observed were 8.39 and 9.46 L/m?h (AgP) and 4.98 and 5.6 L/m*h (CTA).
After cleaning, the Jw recovered between 80 to 98% and 83 to 89% for the AgP and CTA
membranes, respectively.

Keywords: forward osmosis, fertiliser drawn forward osmosis, water flux, reverse salt flux.
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DEEP EUTECTIC SOLVENTS FOR PURIFICATION OF WASTE COOKING
OIL AND CRUDE BIODIESEL
ANA PETRAGIE™, MATEA GAVRAN, ANA SKUNCA,

LUCIJA STAJDUHAR, ALEKSANDRA SANDER

Faculty of Chemical Engineering and Technology, University of Zagreb, Maruli¢ev trg 19, 10000
Zagreb, Croatia

& apetracic@fkit.hr

The goal of this work was to explore the applicability of deep eutectic solvents
in biodiesel production process. Biodiesel was produced from waste cooking oil via
base-catalysed transesterification. The efficacy of two base catalysts KOH and
NaOH on the conversion of triglycerides into biodiesel was tested.

Eutectic mixtures DES 1 (K,CO; : C,HgO, = 1:10) and DES 2 (CsH14CINO :
C,HgO, =1 : 2) were prepared. DES 1 was used for feedstock deacidification and
DES 2 for biodiesel purification via extraction.

Effects of DES 2 to biodiesel ratio and the extraction duration on free glycerol
removal were tested. Samples were analysed using FTIR spectroscopy, 'H NMR
and gas chromatography for characterization biodiesel.

Synthesis of biodiesel was carried out for 3 h at 60 ° C with mass ratio KOH :
methanol : oil =1 : 40 : 100. DES 2 to biodiesel ratio of 1 : 1 proved to be the best,
with 45 minutes being the most effective extraction duration.

Keywords: biodiesel, glycerol, extraction, deep eutectic solvent, waste edible oil

PRIMJENA NISKOTEMPERATURNIH EUTEKTICKIH OTAPALA U
PROCISCAVANJU OTPADNOG JESTIVOG ULJA | BIODIZELA
ANA PETRACIC™, MATEA GAVRAN, ANA SKUNCA,

LUCIJA STAJDUHAR, ALEKSANDRA SANDER

Fakultet kemijskog inZenjerstva i tehnologije SveuiliSta u Zagrebu, Maruli¢ev trg 19, 10000 Zagreb,
Hrvatska

= apetracic@fkit.hr

Cilj ovog rada bio je istraziti mogucnost primjene niskotemperaturnih
eutektiCkih otapala za proci$¢avanje sirovine i sirovog biodizela dobivenog
kemijskim procesom transesterifikacije s luznatim katalizatorom. Kao sirovina
koriSteno je otpadno jestivo ulje. Ispitana je ucinkovitost dva luznata katalizatora
KOH i NaOH za konverziju triglicerida u metilne estere masnih kiselina.

Pripremljene su eutekti¢ke smjese DES 1 (K,CO3 : C,HgO, =1:10) i DES 2
(CsHCINO : CHgO, =1 : 2,5). DES 1 koristen je za prociséavanje sirovine, a
DES 2 za pro¢is¢avanje sirovog biodizela ekstrakcijom.

Ekstrakcijom je ispitan utjecaj omjera DES-a 2 i biodizela te utjecaj vremena na
uklanjanje glicerola. Za karakterizaciju biodizela uzorci su analizirani FTIR
spektrometrijom, * H NMR te plinskom kromatografijom.

Sinteza biodizela provedena je pri 3 h i 60 °C uz KOH kao katalizator u
masenom omjeru KOH : metanol : ulje = 1 : 40 : 100. Kao najbolji omjer DES-a 2 i
biodizela pokazao se 1 : 1, a 45 minuta kao najucinkovitije vrijeme ekstrakcije.

Kljucne rije€i: biodizel, glicerol, ekstrakcija, niskotemperaturna eutekticka otapala,
otpadno jestivo ulje
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0 miha.grilc@ki.si

Furfural is a promising platform chemical, derived from biomass and can be
used as an alternative source for the production of many chemicals and bio-derived
fuels. Furfural is already isolated in large quantities from lignocellulosic biomass by
solvolysis of C5 sugars in classic or novel (DES) solvents. With the use of
heterogeneous catalysts, added value chemicals can be produced, which could make
the use of renewable sources more feasible and provide a greener alternative to
fossil fuels. Many attempts were already made towards upgrading furfural, but the
reaction mechanisms are still not well understood. A multiscale reaction model,
based on elementary steps is needed to develop a feasible production process.
However, only a few multiscale modeling attempts were made.

In this work, furfural hydrodeoxygenation was studied in a three phase batch
reactor with a 300 mL vessel and a Rushton turbine stirrer. Liquid furfural was used
as a reactant, while isopropanol was added as a hydrogen donor solvent.
Afterwards, a solid catalyst was added in the reaction vessel. The reaction vessel
was closed and flushed with N,. Hydrogen gas was added at high pressure (50 bar)
and the reaction mixture was heated up to different temperature plateaus (up to
200 °C). Liquid and gas samples were collected out of the sampling line during the
reaction and were analyzed by GC-FID/MS (liquid samples) and by uGC (gas
samples). Various products were observed. By varying experimental conditions, a
reaction pathway was analyzed and a kinetic model developed. As a result, a
multiscale model is presented.

Keywords: Furfural, heterogeneous catalysis, lignocellulosic biomass, reaction
pathway analysis, kinetic modeling.

ISTRAZIVANJE MOGUCNOSTI RECIKLIRANJA MIJESANOG
PLASTICNOG OTPADA TERMICKIM PROCESIMA

AzRA KOVAGEVIE! 3™ STANKO BLATNIK2, ZORAN ILICKOVIC!, JASMIN SULJAGIC!
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2 |PAK Institut Velenje, Koroska cesta 18, 3320 Velenje, Slovenija

3 Dunnicy Consulting Agency, 75000 Tuzla, Bosna i Hercegovina

> azra.zaimovic@outlook.com

Polimeri se u znantno manjoj mjeri recikliraju u odnosu na druge krute
materijale koji su danas u upotrebi (papir/karton, staklo, metal itd.). Ocigledne
teskocée u efikasnom prikupljanju i sortiranju ove vrste materijala ¢ine ovu oblast
(recikliranje do polaznih  komponenti) manje vrijednom i nepopularnom kod
lokalnih samouprava (op¢ina) i kompanija koje se bave otpadom.

Eksperimentalni dio ovog rada je raden u Sloveniji. Naime, rije¢ je o firmi KIV
iz Vranskog koja se bavi proizvodnjom postrojenja za spaljivanje razli¢itih vrsta
krutog otpada kao i biomase. Termicki procesi (spaljivanje, gasifikacija itd.)
predstavljaju jednu od opcija kojom je moguée na ekonomski i ekoloski prihvatjiv
nadin izvr$iti i zbrinjavanje mijeSanog plasti¢nog otpada.

U izvodenju eksperimentalnog dijela ovog rada koristeni su razliciti materijali
koji su bili na raspolaganju i to:

Razli¢iti uzorci otpadne biomase.

RDF-frakcija iz postrojenja u Celju.

RDF-frakcije iz postrojenja Kolicevo.

RPF frakcija pripremljena iz razli¢itih vrsta plastike i papira.

Rezultati ovog istraZivanja pokazuju da goriva sa malim udjelom mijeSanog
plasti¢nog otpada (razliciti udjeli RDF frakcije) se primjenom odgovarajucih rezima
spaljivanja i parametara postrojenja mogu efikasno tretirati na ovom tipu
postrojenja. RazliCiti omjeri RDF/biomasa daju razliCite kaloricne vrijednosti
dobijenog sinteznog plina. Gorivo koje predstavlja kombinaciju biomase i RDF
frakcije u omjeru 50/50 daje sintezni plin sa CV od 15-17MJ/kg. RDF u kombinaciji
sa biomasom i inertnim materijalom u omjeru 30/20/50 nije prihvatljivo gorivo za
spaljivanje postrojenjima ovakvog tipa zbog tehnickih i ekoloskih problema koje
izaziva.

Kljucne rijeci: mijesani plasti¢ni otpad, recikliranje, termicki procesi, spaljivanje.
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Alternative energy sources play significant role in limiting the CO, emissions.
Energy from biomass and waste is regarded as one of the most dominant future
renewable energy sources, since it can provide a continuous power generation. In
this regard, the application of anaerobic digestion is emerging spectacularly.
Different types of biomass and waste are suitable for anaerobic digestion the
organic fraction of municipal solid waste, waste oils and animal fat, energy crops
and agricultural waste, manure and sewage sludge. Anaerobic digestion is the
simplest approach to recover energy from biomass in the form of biogas. Anaerobic
digestion is a microbial conversion method that occurs in an aqueous environment,
meaning that biomass sources containing high water levels (even containing less
than 40% dry matter) can be processed without any pre-treatment. This is not the
case for most other conversion technologies. This review gives the overview of
recent key developments associated with challenges in the anaerobic digestion
process. Recent advancements in the strategies of biogas enhancement, anaerobic
membrane bioreactors, biogas purification technologies, and advanced materials for
biogas digesters are also discussed.

Keywords: biogas, membrane bioreactors, purification technologies, renewable
energy sources
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Alternativni energetski izvori imaju zna¢ajnu ulogu u ograni¢enju emisije CO, u
okruzenje. Energija iz biomase i otpada smatra se jednim od najdominantnijih
buducih obnovljivih izvora energije, jer moze osigurati kontinuiranu proizvodnju
energije. U tom smislu, primena anaerobne digestije je sve znacajnija i izazovnija.
Razliditi tipovi biomase i otpada pogodni su za anaerobnu disgestiju organske
frakcije komunalnog ¢vrstog tpada, otpadnih ulja i zivotinjskih masti, energetskih
useva i poljoprivrednog otpada, stajnjaka i kanalizacionog mulja. Anaerobna
digestija je najjednostavniji pristup za dobijanje energije iz biomase u obliku
biogasa. To je metoda mikrobne konverzije koja se odvija u vodenoj sredini, $to
znaci da se izvori biomase koji sadrze visok nivo vode (¢ak i manje od 40% suve
materije) mogu procesirati bez prethodne obrade. To nije slucaj kod veéine drugih
tehnologija za konverziju. Ovaj pregledni rad daje prikaz najnovijih klju¢nih
dogadaja vezanih sa izazovima u procesu anaerobne digestije. Takode se razmatraju
najnovija dostignuéa u strategijama poboljSanja biogasa, zatim anaerobni
membranski biorektori, tehnologije za prec¢is¢avanje biogasa kao i primena
savremenih materijala za reaktore u proizvodnji biogasa.

Kljuéne rije¢i: biogas, membranski bioreaktori, tehnologije precis¢avanja,
obnovljivi izvori energije
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Most approaches to porous materials syntheses require the use of templates for
gaining the requested morphology and thus are complex, time consuming and
costly. Due to its effectiveness and low cost, combustion synthesis is used as an
alternative method of porous materials synthesis. It does not need to use a template
because of the formation of gases which create a porous structure while escaping
the sample. It can be used for production of nanoparticles and gives a pure,
homogeneous oxide powder.

Alumina was prepared via combustion synthesis from aluminum nitrate
nonahydrate using asparagine as a fuel. Equivalence ratio of fuel and oxidizer, ¢, on
product properties is investigated. Equivalence ratios used were ¢=0,5 for a fuel
lean mixture, @=1 for a stechiometric sample and ¢=1,5 for a fuel rich sample.
Methods of analysis used were X-ray diffraction (XRD), infrared spectroscopy with
Fourier transformation (FTIR), scanning electron microscopy (SEM) and N,
adsorption/desorption isotherms.

XRD analysis showed that the heat liberated in samples during the course of the
synthesis was not high enough to obtain y-Al,O; so additional thermal treatment of
samples was necessary. DTA analysis showed that in all of the as prepared samples
there is considerable quantity of residual organic phase. According to SEM analyses
and N, adsorption/desorption isotherms it was determined that equivalence ration
has great influence on microstructure and pore distribution of prepared y-Al,Os3.

Keywords: combustion synthesis, y-alumina, asparagine

SINTEZA AL,0; SAGORIJEVANJEM UZ ASPARAGIN KAO GORIVO
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Porozni materijali Cesto se dobivaju metodama koje koriste predloske za
postizanje zeljene morfologije, te su zbog toga slozene, dugotrajne i skupe. Zbog
udinkovitosti i pristupa¢nosti kao alternativna metoda za sintezu poroznih materijala
koristi se sinteza sagorijevanjem. Ova metoda ne zahtijeva koristenje predlozaka jer
se tijekom same sinteze stvaraju plinovi koji tijekom izlaska iz uzorka tvore pore u
strukturi. Moze se koristiti za dobivanje nanodestica i daje Cisti homogeni metalni
oksid.

Provedena je sinteza sagorijevanjem aluminijeva nitrata nonahidrata i
asparagina kao goriva za dobivanje y-Al,Os. IstraZen je utjecaj ekvivalentnog omjera
goriva i oksidansa, ¢, na svojstva krajnjeg produkta. KoriSteni su ekvivalentni
omjeri ¢=0,5 za uzorak siromaSan gorivom, ¢=1 za uzorak u stehiometrijskom
omjeru te ¢=1,5 za uzorak sa suviskom goriva. Koristene su slijedece metode
karakterizacije: rendgenska difrakcijska analiza (XRD), infracrvena spektroskopija s
Fourierovom transformacijom (FTIR), pretrazna elektronska mikroskopija (SEM) te
N, adsorpcijsko-desorpcijske izoterme.

XRD analizom utvrdeno je da je toplina razvijena tijekom sinteze uzoraka
premala za nastajanje y-Al,O; te da je zbog toga potrebna dodatna termicka obrada
uzoraka. DTA analizom utvrdeno je da je u svim uzorcima prisutna znacajna
koli¢ina zaostale organske faze. Na temelju SEM analize i N, adsorpcijsko-
desorpcijskih izotermi utvrdeno je da ekvivalentni omjer ima velik utjecaj na
mikrostrukturu i raspodjelu pora produkta sinteze y-Al,Os.

Kljuéne rijedi: sinteza sagorjevanjem, y-aluminijev oksid, asparagin
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Different types of inorganic and organic adsorbents are used in various
industrial processes. These adsorbents should have good adsorption power, which
depends on the chemical and mineralogical composition, physicochemical, textural
and morphological characteristics. Among inorganic adsorbents, various types of
commercially active alumosilicate based clays, zeolites, bentonites, bauxites, etc.
are of great use, with activated carbon being the most used organic ones. Some
adsorbents are applied in natural form and some after chemical, mechanical,
thermal or other modification. For some processes, such as bleaching of edible oils,
commercial activated clays with activated carbon are used.

In this paper, the influence of activated carbon addition on some textural
characteristics of sulfuric acid modified natural bentonite from the Sipovo area was
examined. The test results showed that the addition of a small amount of activated
carbon to acid activated bentonite led to an improvement in the textural
characteristics of the resulting mixture, primarily the specific surface area and
porosity. The textural characteristics of the mixture of acid-activated bentonite and
activated carbon will also increase the adsorption efficiency in the bleaching
process of edible oils. These tests were conducted with a view to possibly using
native bentonite in the bleaching process instead of imported commercial clay.

Keywords: adsorbents, activated carbon, natural bentonite, acid modification,
textural characteristics
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U raznim industrijskim procesima primjenjuju se razli¢iti tipovi adsorbenata

neorganske i organske prirode. Ovi adsorbenti treba da imaju dobru adsorpcionu
mo¢, koja zavisi od hemijskog i mineraloskog sastava, fizi¢ko-hemijskih,
teksturalnih i morfoloskih karakteristika. Od neorganskih adsorbenata veliku
primjenu imaju razlifite vrste komercijalno aktivnih glina na bazi alumosilikata,
zatim zeoliti, bentoniti, boksiti i dr., a od organskih najviSe se primjenjuje aktivni
ugalj. Neki adsorbenti se primjenjuju u prirodnom obliku, a neki nakon hemijske,
mehani¢ke, termiCke ili druge modifikacije. Za neke procese, kao npr. bijeljenje
jestivih ulja primjenjuju se komercijalne aktivne gline sa dodatkom aktivnog uglja.
U ovom radu je ispitivan uticaj dodatka aktivnog uglja na neke teksturalne
karakteristike sumpornom kiselinom modifikovaanog prirodnog bentonita iz okoline
Sipova. Rezultati ispitivanja su pokazali da je dodatkom male koli¢ine aktivnog
uglja kiselinom aktiviranom bentonitu doSlo do poboljsanja teksturalnih
karakteristika nastale smjeSe, prvenstveno specificne povrSine i poroznosti.
Teksturalne karakteristike smjese kiselinom aktiviranog bentonita i aktivnog uglja
uticaée i na povecanje adsorpcione efikasnosti u procesu bijeljenja jestivih ulja. Ova
ispitivanja su provedena u cilju eventualne primjene domaceg bentonita u procesu
bijeljenja umjesto uvozne komercijalne gline.

Kljuéne rijeci: adsorbenti, aktivni ugalj, prirodni bentonit, kiselinska modifikacija,
teksturalne karakteristike
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THE DETERMINATION CARBONATED AND NATURAL JUICES
COMPOSITION

ALMEDINA ALIBASIC™, JASMINA ALIBASIC, SUAD DJEDOVIC

Faculty of Technology, University of Tuzla, Univerzitetska 8, 75000 Tuzla, Bosnia and Herzegovina
& alibasicalmedina@hotmail.com

Carbonated juices and beverages are getting more popular and their use is
becoming more efficient, especially among children and adolescents. From nutritive
and health aspect, that is not so good, because, those beverages contain a large
amount of sugar, aditives and orthophosphoric acid, or phosphates. On the other
hand, natural juices do not contain extra sugar, nor aditives, which are part of
carbonated juices. When it comes to aditives, it can be added some of the acids that
is already in the fruits juice is made of (citric acid, ascorbic acid, malic acid).

In this paper will be tested several types of carbonated and natural juices.

Therefore, amount of ascorbic acid, sugar and ortophosphoric acid will be
determined, and the juices will be organoleptically tested.

Keywords: Carbonated juices, natural juices, orthophosphoric acid, ascorbic acid

ODREDIVANJE SASTAVA GAZIRANIH | PRIRODNIH VOCNIH SOKOVA

ALMEDINA ALIBASIC™, JASMINA ALIBASIC, SUAD DJEDOVIC

Tehnolo$ki fakultet, Univerzitet u Tuzli, Univerzitetska 8, 75000 Tuzla, Bosna i Hercegovina
* alibasicalmedina@hotmail.com

Gazirani sokovi i napitci postaju sve popularniji i sve viSe se povecava njihova
upotreba, pogotovo medu djecom i mladima. Sa nutritivnog i zdravstvenog aspekta
to nije dobro jer ti napitci sadrze veliku koli¢inu Secera, aditiva i ortofosforne
kiseline ili fosfata. Sa druge strane, prirodni voéni sokovi ne sadrze dodani Secer
niti aditive prisutne u gaziranim sokovima. Od aditiva moze biti dodana neka od
Kiselina koje su ve¢ prirodno prisutne u vo¢u od kojeg je sok napravljen (limunska,
askorbinska, jabucna kiselina).

U ovom radu ¢e biti ispitano nekoliko vrsta gaziranih i prirodnih sokova. Pri
tome Ce biti odredena koli¢ina askorbinske kiseline, $ecera i ortofosforne kiseling,
odnosno fosfata, te ¢e sokovi biti organolepticki ispitani.

Kljuéne rijeci: gazirani sokovi, prirodni sokovi, ortofosforna kiselina, askorbinska
kiselina

THE DETERMINATION OF THE CONTENT OF POLYPHENOLS,
ASCORBIC ACID, PECTIN AND ANTIOXIDANT CAPACITY IN APPLES
AND CITRUS FRUITS

JASMINA ALIBASIC™, ALMEDINA ALIBASIC, SUAD DJEDOVIC
Faculty of Technology, University of Tuzla, Univerzitetska 8, 75000 Tuzla, Bosnia and Herzegovina

= alibasicjasmina@hotmail.com

Apples and citrus fruits are known to contain a large amount of pectin and
polyphenols. Of course the amount depends on the variety and the conditions of
cultivation. The apple (trop) that remains after the production of vinegar, juice and
other products, contains a large amount of pectin and is used for its production. The
white part of the citrus peel serves as raw material for the production of pectin. In
addition, apples are full of polyphenols and citrus fruits are full of vitamin C. The
aim of this thesis is to compare the content of polyphenols, ascorbic acid, pectins
and antioxidants and as well the capacity in apples and some citrus fruits (lemon,
orange). Standard methods are used to determine pectin substances, ascorbic acid,
polyphenols (Folin Ciacolteu method) and antioxidant capacity (FRAP method).

Keywords: polyphenols, antioxidant capacity, apple fruit, citrus fruit, pectin

ODREBIVANJE KOLICINE POLIFENOLA, ASKORBINSKE KISELINE,
PEKTINA I ANTIOKSIDATIVNOG KAPACITETA U JABUKAMA |
CITRUSIMA

JASMINA ALIBASIC™, ALMEDINA ALIBASIC, SUAD DJEDOVIC
Tehnolo$ki fakultet, Univerzitet u Tuzli, Univerzitetska 8, 75000 Tuzla, Bosna i Hercegovina

Jabuke 1 citrus plodovi su poznati po velikoj koli¢ini pektinskih i polifenolnih
tvari. Naravno, to ovisi o sorti i uvjetima uzgoja. Jabuéni trop koji ostaje nakon
proizvodnje sirceta, soka ili nekog drugog proizvoda sadrzi veliku koli¢inu pektina i
koristi se za njegovu proizvodnju. Bijeli dio kore citrusa takoder sluzi kao sirovina
za proizvodnju pektina. Osim toga, jabuke su bogate polifenolima, a citrusi
vitaminom C. Cilj ovog rada je da se uporedi sadrzaj polifenola, askorbinske
kiseline, pektinskih tvari i antioksidativni kapacitet jabuka i nekih citrus plodova
(limun, narandza). Pri tome ¢e se koristiti standardne metode za odredivanje
pektinskih tvari, askorbinske kiseline, polifenola (Folin Ciacolteu metoda) i
odredivanje antioksidativnog kapaciteta (FRAP metoda).

Kljuéne rijedi: polifenli, antioksidativni kapacitet, jabuka, citrusi, pektini
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COMPARISON OF QUALITY PARAMETERS OF SELECTED APPLE
VARIETIES DURING STORAGE
HATIDZA NURKIC, RAMZIJA CVRK™, BESIM SALKIC,

AMEL SELIMOVIC, TIJANA BRCINA
Faculty of Technology, University of Tuzla, Univerzitetska 8, 75000 Tuzla, Bosnia and Herzegovina

& ramzija.cvrk@untz.ba

Apple is one of the most important fruits for human consumption. According
to the production and consumption of fruits in the world, apple is in fourth place,
after grapes, citrus fruits an bananas. This fact shows the importance of apples in
the daily consumption, processing in various food products, and thus the
importance of storage conditions of apples.

In this paper, investigated the influence of storage conditions on apple quality
parameter selected apple cultivars: Jonagold, Idared, Golden Delicious and Granny
Smith. Primary, investigated the physico-chemical properties of apples, and
presence of nutritionally important components (crude fiber, sugars, phenolic
compounds, vitamin C, etc.). Those parameters are analyzed after nine months of
storage of apples.

The results shows that presence vitamin C has the highest value in the variety
Granny Smith (7.28 mg / 100 g), and the lowest in Jonagold (3.94 mg /100 g).
Results of acidity apple cultivars, indicated that the total acidity of the largest for
Idared (13.03 mmol /100 g), and the lowest for Jonagold (3.99 mmol / 100 g).
Results of acidity were correlated with the pH values of samples. Investigated of
apple varieties have a high values of dry matter, respectively: Jonagold (14.25
Brix), Granny Smith (13.00 Brix), Idared (11.75 Brix), and Golden Delicious (10,5
Brix). Results of sugar content shows that the least amount of sugar had a variety
Granny Smith (2.28%), and the other three cultivars studied had approximately the
same amount of total sugar. The highest content of crude fiber was measured in the
variety Golden Delicious, (0.0856%), and the smallest value at Jonagold
(0.0251%). Results radicals inhibition as quenching percentage (IC 50 value),
showed the highest value of the variety Golden Delicious (10.72), then Idared
(4.11), Jonagold (1.84), and Granny Smith (1.26).

In general, it can be concluded that the quality of the analyzed varieties of
apples satisfying, in storaging test period, and that obtained values in accordance
with legislation on the quality of apples, and confirming the storage in suitable
conditions.

Keywords: Apple, storage period, physico-chemical and nutritional properties of
apple.

USPOREDBA PARAMETARA KVALITETA ODABRANIH SORTI JABUKA
TOKOM SKLADISTENJA
HATIDZA NURKIC, RAMZIJA CVRK™, BESIM SALKIC,

AMEL SELIMOVIC, TIJANA BRCINA
Tehnoloski fakultet, Univerzitet u Tuzli, Univerzitetska 8, 75000 Tuzla, Bosna i Hercegovina

= ramzija.cvrk@untz.ba

Jabuka predstavlja jednu od najznacajnijih vrsta voc¢a u danasnjoj prehrani ljudi.
Prema proizvodnji i potrosnji voc¢a u svijetu, jabuka je na etvrtom mjestu, nakon
grozda, citrusa i banana. Ova Cinjenica ukazuje na znacaj jabuke u svakodnevnoj
konzumaciji i preradi u razli¢ite prehrambene proizvode, a time i na znacaj uslova
¢uvanja jabuke u toku skladistenja.

U ovom radu, istrazivan je uticaj uslova skaldiStenja jabuke na parameter
kvaliteta odabranih sorti jabuke: Jonagold, Idared, Golden Delicious i Granny Smith.
Primarno su analizirana fizikalno-hemijska svojstva jabuke, te prisustvo nutritivno
znacajnih sastojaka (sirova vlakna, $eceri, fenolni spojevi, vitamin C itd.). Navedeni
paerametri su analizirani nakon devet mjeseci skladiStenja jabuke.

Rezultati dobijeni u istrazivanju, pokazuju da sadrzaja vitamina C ima najvecu
vrijednost kod sorte Granny Smith (7. 28 mg/100g ), a najmanju kod sorte Jonagold
(3. 94 mg/1009). Rezultati analize Kiselosti ispitivanih sorti jabuka pokazuju da je
ukupna kiselost najveca kod sorte Idared (13. 03 mmola/100 g), a najmanja kod
sorte Jonagold (3. 99 mmola/100 g), a rezultati Kiselosti su u Korelaciji sa
vrijednostima pH uzoraka. Ispitivane sorte jabuka imale visok udio suhe tvari,
respektivno: Jonagold (14. 25 Brix), Granny Smith (13. 00 Brix), Idared (11. 75
Brix), a najmanju vrijednost suhe tvari je imala sorta Zlatni deliSes (10. 5 Brix).
Rezultati sadrzaja Seéera pokazuju da je najmanju koli¢inu SeCera imala sorta
Granny Smith (2. 28 %), a ostale tri analizirane sorte imale su priblizno jednaku
koli¢inu ukupnih Secera.

Najveci sadrzaj sirovih vlakana izmjerena kod sorte Zlatni deliSes, (0. 0856 %),
a najmanja vrijednost kod sorte Jonagold (0.0251 %). Rezultati inhibicije DPPH
radikala, tj.postotak gasenja (ICsy vrijednost) pokazali su najveéu vrijednost kod
sorte Zlatni delises (10.72), zatim ldared (4.11), Jonagold (1.84), i Granny Smith
(1.26).

Opcenito, moze se zakljuditi da je kvalitet analiziranih  sorti jabuke
zadovoljavajuéi u ispitivanom periodu skladistenja, te da su dobijene vrijednosti u
skaldu sa legislativom o kvalitetu jabuke, S$to pootvrduje skladiStenje u
odgovarajuc¢im uslovima.

Kljuéne rijeci: jabuka, duzina skladistenja, fizikalno-hemijska i nutritivna svojstva
jabuke.
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ASSESSMENT OF WATER SOURCES QUALITY IN DOBOJ EAST AREA

MUHAMED SI8I¢, RAMZIJA CVRK™, SABINA BEGIC, AMRA SELIMOVIC
1 Faculty of Technology, University of Tuzla, Univerzitetska 8, 75000 Tuzla, Bosnia and Herzegovina

& ramzija.cvrk@untz.ba

Water is one of the most reseurs for life, but due to constant population growth
and industrial development it is necessary to constantly finding new water sources,
in order to provide sufficient water for drinking and industry.

The subject of this investigation is the assessment of water sources quality in
Doboj East area average quality of ground water resources in the area of Doboj
East, given that this municipality in development, and there is a trend of
development of small and medium enterprises, as well as the development of
agriculture, it is necessary to carry out preliminary investigations water quality of
existing water sources because of the possible need inclusion in the existing
network of drinking water supply. It is necessary to consider the quality and
quantity of water, and the availability of existing water sources.

In this work, investigated the physico-chemical and indicator parameters of the
water, microbiological quality of the water in the sources, and identified location of
the sources. The study consisted of water sources “’Hajr ¢esma’” (U-1),”’Velika
voda’® (U-2), “’Orah’’ (U-4), “Vodica’’(U-5), and water from the public water
supply (U-3), for comparison.

The results indicate a good of water quality of investigated sources, since that
water not pre-treated. Results for conductivity, of the samples were less than 2500
uS/cm, consumption KMnO, in all samples was less than 5.0 mg/l O, , total
hardness is 5.90-10.80°dH, nitrate content increased t in the sample U-1 (86.35
mg/l) and sample U-2 (66.48 mg/l), and other samples in accordance with
legislation. The nitrite content in all samples is in line with legislation, while the
sulfate content increased in all samples. In terms of microbiological showed the
presence of E.Coli, Proteus vulgaris, and coliform bacteria, because previously not
conducted disinfection of investigated sources. In general, it can be concluded that
the water quality tested sources satisfactory, because the parameters are not in
accordance with prescribed by legislation, can be corrected by simple and available
water treatment.

Keywords: water sources, water quality

PROCJENA KVALITETA IZVORISTA VODE NA PODRUCJU DOBOJ
ISTOKA

MUHAMED SI$IC, RAMZIJA CVRK™, SABINA BEGIC, AMRA SELIMOVIC
Tehnoloski fakultet, Univerzitet u Tuzli, Univerzitetska 8, 75000 Tuzla, Bosna i Hercegovina

= ramzija.cvrk@untz.ba

Voda je jedan od najvaznijih reseursa za Zivot, a zbog stalnog rasta populacije i
razvoja industrije neophodno je stalno iznalazenje novih izvorista vode, kako bi se
obezbijedile dovoljne koli¢ine vode za pi¢e i industriju.

Predmet istrazivanja u ovom radu je analiza kvaliteta vode u dostupnim
izvoristima na podrucju op¢ine Doboj Istok, obzirom da je ova op¢ina u razvoju, te
je prisutan trend razvoja malih i srednjih preduzeca, kao i razvoj poljoprivrede,
neophodno je provesti preliminarna istrazivanja kvaliteta vode postojecih izvorista
zbog eventualne potrebe ukljucenja u postoje¢u mrezu snabdijevanja pitkom vodom.
Pri tome je neophodno istraziti kvalitet i koli¢ine vode, te dostupnost postojecih
izvori$ta vode.

U ovom radu su istrazivani fizikalno-hemijski parametri vode, indikatorski
parametri vode, te mikrobioloski status vode u ispitivanim izvori§tima, te su
identificirane lokacije izvoriSta. Istrazivana su izvoriSta vode Hajr ¢esma (U-
1),Velika voda (U-2), Orah (U-4), Vodica (U-5), i voda iz gradskog
vodosnabdijevanja (U-3), radi komparacije.

Rezultati ukazuju na zadovoljavajuéi kvalitet vode ispitivanih izvorista, obzirom
da voda nije predhodno tretirana. Dobijene vrijednosti elektroprovodljivosti,
ispitivanih uzoraka su manja od 2500 puS/cm, utrosak KMnQy, je u svim uzorcima je
manji od 5.0 mg/l O, , ukupna tvrdoca vode je od 5.90-10.80°dH, sadrzaj nitrata je
povisen u uzorku U-1 (86.35 mg/l) i uzorku U-2 (66.48 mg/l), dok je u ostalim
uzorcima u skladu sa legislativom. Sadrzaj nitrita je u svim uzorcima u skladu sa
legislativom , dok je sadrzaj sulfata povecan u svim uzorcima. U pogledu
mikrobioloske ispravnosti dokazano je prosustvo E.Coli, Proteus wvulgaris, i
koliformne bakterije, obzirom da nije izvr§ena dezinfecija izvorista.

Opcenito se moze zakljuCiti da je kvalitet vode ispitivanih izvorist
zadovoljavaju¢i, obzirom da navedeni parametri koji odstupaju od vrijednosti
propisanih legislativom mogu biti popravljeni jednostavhim i dostupnim
postupcima obrade vode.

Kljucne rijeci: izvorista vode, kvalitet vode.
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THE DETERMINATION OF ANTIOXIDANT CAPACITY AND THE CONTENT
OF POLYPHENOLS IN DIFFERENT TYPES OF TEA

SUAD DJEDOVIC™, JASMINA ALIBASIC, ALMEDINA ALIBASIC
Faculty of Technology, University of Tuzla, Univerzitetska 8, 75000 Tuzla, Bosnia and Herzegovina

& suad_uyas@live.com
Tea is a beverage that came in Europe from Asia, where its use had started.

Even today, in some countries there is a belief that the real is the one that comes
from leafs and leaf buds of the plant Thea cameli, and that includes green, black,
white and yellow tea (there are varieties, depending on the way of processing and
the level of fermentation). Herbal and fruit teas, from that view of classification, are
not real teas, and it has to be accentuated from which plant they come from. On the
market, there are teas in filter bags and in form of bulk tea, and there are differences
in its composition. The aim of this paper is to determine the difference in content
of the most valuable tea ingredients, which are polyphenols and the antioxidant
capacity. Also, it will be determined the presence of some others components which
are normally contained in tea.

Keywords: tea, poliphenolic compounds, antioxidant capacity

ODREDIVANJE ANTIOKSIDATIVNOG KAPACITETA | KOLICINE
UKUPNIH POLIFENOLA U RAZLICITIM VRSTAMA CAJA

SuAD DJEDOVIE™, JASMINA ALIBASIC, ALMEDINA ALIBASIC
Tehnoloski fakultet, Univerzitet u Tuzli, Univerzitetska 8, 75000 Tuzla, Bosna i Hercegovina

™ suad_uyas@live.com

Caj je napitak koji je u Evropu dosao iz Azije gdje je pocela njegova upotreba.
I danas se u nekim zemljama smatra da je pravi ¢aj samo onaj koji potjece od
listova i lisnih pupoljaka biljke Thea Cameli i tu spadaju zeleni, crni, bijeli i Zzuti ¢aj
(varijacije ovisno o nacinu prerade i stupnju fermentacije). Biljni i voéni Cajevi se
prema toj klasifikaciji ne ubrajaju u prave ¢ajeve i mora se naglasiti od koje biljke
potjeCu. Na trziStu se ¢ajevi nalaze u filter vre¢icama i u rinfuzi i postoje razlike u
njihovom sastavu. Cilj ovog rada je da se utvrdi razlika u koli¢ini najvaznijih
sastojaka Caja, a to su polifenolni spojevi i antioksidativna aktivnost. Takoder ¢e se
utvrditi i prisutnost nekih drugih sastojaka koji su ina¢e prisutni u ¢aju.

Kljuéne rijeci: ¢aj, polifenolni spojevi, antioksidativna aktivnost.

POBOLJSANJE ORGANOLEPTICKIH | SENZORSKIH OSOBINA
GOTOVOG PROIZVODA - SO | BILJNI ZACINI

EmMA OBRALIC™, AMIRA BRKIC, ENVER ZULIC

Solana d.d. Tuzla, Ul. Soli br.3, Tuzla, BiH
¥ ema.obralic@solana.ba

So i biljni zacin je aromatizirani proizvod na bazi soli namijenjen konzumaciji
krajnjeg potrosaca.

Gotov proizvod koji predstavlja zacinsku smjesu najbolje kombinacije biljaka
visoke kvalitete i soli izuzetne &istoce, primjenjuje se kao pojadiva¢ okusa, odnosno
mirisa za pravljenje svih vrsta variva, supa, umaka i salata.

Proces proizvodnje je Sarzni proces, a sve sirovine koje se koriste zadovoljavaju
svojom kvalitetom. Prema usvojenoj recepturi Solana d.d. Tuzla iste komponente se
mijesaju dok se ne postigne potpuna homogenizacija smjese.

Senzorska ispitivanja su vrSena upravo u cilju poboljSanja postojeée recepture,
odnosno kvaliteta gotovog proizvoda. Izmjene koje napravljene kako bi se dobio
kvalitetniji proizvod su u dijelu pripreme sirovina (usitnjavanje) te samog postupka
dalje homogenizacije. Ispitivanja su radena na tri uzorka, na svojstvima kvaliteta
senzorskih ocjena mirisa, ukusa, usitnjenosti, boje, sipkosti i zgrudnjavanja. Na
osnovu rezultata, uzorak koji je napravljen sa usitnjenom kombinacijom prirodnih
biljaka i daljom homogenizacijom sa soli ostvario je najvec¢i broj bodova 21,69 od
ukupno 22 boda, koja definiSu svojstva kvalitete.

Nacin pripreme zacina na bazi soli sa najviSom ocjenom se dalje nastavio
primjenjivati u procesu proizvodnje. Monitoring procesa proizvodnje i pakovanja se
vr$i kroz implementirane standarde ISO 9001:2015, ISO 22000:2005, HACCP,
HALAL BAS 1049:2010, KOSHER.

Cilj Solana d.d. Tuzla je da se poboljsa kvalitet gotovog proizvoda u svrhu
potrosaca, a samim tim da proizvod bude zdravstveno ispravan i zadovoljavajucih
senzornih osobina.

Kljuéne rijedi: So i biljni zadin, zdravstvena ispravnost, senzorske osobine
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BACTERIOLOGICAL ANALYSIS OF WELL WATER IN THE AREA OF
BRCKO DISTRICT
SNJEZANA HODZIE™, AMELA HERCEGOVAC, SUAD SIRANOVIC, ALDIJANA AVDIC,

DARJA HUSEJNAGIC, EDINA HAJDAREVIC

Faculty of Natural Sciences and Mathematics, University of Tuzla, Univerzitetska 4, 75000 Tuzla,
Bosnia and Herzegovina
* snjezana.hodzic@untz.ba

Drain wells are usually intended for individual use, as water supply for the rural
settlements, temporary water supply systems, etc. These wells are mainly
constructed of rock, concrete, reinforced concrete and wood. Open wells imply
wells that do not have water drainage mechanisms, but water is retrieved by
auxiliary equipment such as wooden or bronze pots, etc. Standard methods used for
microbiological assessment of drinking water are based on the determination of its
fecal contamination. As a certain indicator of fecal contamination, presence of these
microorganisms in water are included: Escherichia coli, Enterococcus faecalis and
representative genus of Proteus, while additional indicators are coliform bacilli
(Citrobacter, Klebsiella, Enterobacter and Serratia), Clostridium perfringens and
bacteriophages. Results of the bacteriological analysis of the well water, from the
village Cande in the area of Bréko district, are presented in this paper. Samples are
taken from ten sites, and all the wells belonged to the open type of wells. Results
showed 100% (10/10) microbiological contamination with presence of fecal
contamination indicators: Escherichia coli in 70% of the tested samples,
Enterococcus faecalis in all samples (100%), Clostridium sp. in 20% of samples,
Enterobacter sp. in 20% of the samples and Citrobacter sp. in 10% of the samples.

The results of this work should be an initiative to continue research in this area
in order to implement the protection of well source areas, to provide regular
monitoring of water quality and develop educational programs in order to raise the
awareness and knowledge in rural population on how to use safe sources of
drinking water.

Keywords: well, water, bacteriological, analysis, Bréko

BAKTERIOLOSKA ANALIZA BUNARSKIH VODA NA PODRUCJU BREKO
DISTRIKTA
SNJEZANA HODZIE™, AMELA HERCEGOVAC, SUAD SIRANOVIC, ALDIJANA AVDIC,

DARJA HUSEJNAGIC, EDINA HAJDAREVIC

Prirodno-matematicki fakultet, Univerzitet u Tuzli, Univerzitetska 4, 75000 Tuzla, Bosna i Hercegovina
> snjezana.hodzic@untz.ba

Kopani bunari se koriste za uzimanje malih koli¢ina vode za individualno
kori$tenje, snabdijevanje vodom seoskih naselja, u privremenim vodovodima i sl.
Kopani bunari mogu biti kameni, betonski, armiranobetonski i drveni. Otvoreni
bunari su bunari koji ne posjeduju mehanizme za crpljenje vode, ve¢ se voda hvata
pomoc¢u pomo¢nih sredstava, kao §to su drveni lonci limene posude itd. Osnova
propisanih metoda za odredivanje mikrobioloske ispravnosti vode za pice je
utvrdivanje njene fekalne kontaminacije. Medu sigurne indikatore fekalnog
zagadenja vode za piCe spadaju: Escherichia coli, Enterococcus faecalis i
predstavnici roda Proteus, dok su dodatni indikatori: koliformni bacili (Citrobacter,
Klebsiella, Enterobacter i Serratia), Clostridium perfringens i bakteriofagi. Nalaz
ovih mikroorganizama u vodi znak je fekalne kontaminacije i ukazuje na mogucnost
prisustva i patogenih crijevnih mikroorganizama u vodi. U ovom radu prezentirani
su rezultati bakterioloske analize bunarskih voda naselja Cande na podruéju Bréko
distrikta. Bakterioloska analiza vode bunara radena je na deset lokaliteta. Svi bunari
su pripadali tipu otvorenih bunara, a analizom je dokazana 100% (10/10)
mikrobioloska neispravnost vode. U bunarskim vodama prisutni su indikatori
fekalne kontaminacije vode i to: Escherichia coli u 70% ispitivanih uzoraka,
Enterococcus faecalis u svim uzorcima (100%), Clostridium sp. u 20% uzoraka,
Enterobacter sp. u 20% uzoraka i Citrobacter sp. u 10% uzoraka.

Rezultati ovog rada trebaju biti podsticaj za nastavak istrazivanja u cilju
provodenja zastite izvoriSnih podrucja, redovitog kontroliranja sastava voda, te
razvoja edukativnih programa u cilju podizanja nivoa znanja stanovniStva o
koristenju sigurnih izvora vode za pice.

Kljuéne rije€i: bunar, voda, bakterioloska, analiza, Brcko
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CHANGE IN THE QUANTITY OF ASCORBIC ACID AFTER THERMAL
PROCESSING OF POTATO

AMELA KUSUR™, ALDIN KARIC, MARTINA ANDREJAS, HURIJA ALIBASIC
Faculty of Technology, University of Tuzla, Univerzitetska 8, 75000 Tuzla, Bosnia and Herzegovina

& amelakusur_@hotmail.com

Potato is the fourth most important food in the world, after wheat, corn and
rice. Although potato is widely consumed, many people aren’t familiar with its
nutritional value, thus considering it only a great source of starch. It has a great
starch content, but it contains other significant quantity of vitamins and other
nutrients. The major nutrient is the vitamin C (ascorbic acid) which is essential for
people’s diet and its significance for people’s health is well-known. Potato isn’t
eaten raw, it has to be thermally processed which influences the presence of the
vitamin C considering its sensitivity, fast degradability, and a great loss of vitamin
C is expected. Many different ways of thermal processing are used such as boiling,
frying, baking and similar. The vitamin C loss depends on the different processing
ways and potato preparation. This phenomenon is even more present when a potato
is peeled and cut into smaller pieces. When being boiled unpeeled, a potato keeps a
larger quantity of vitamin C, and a significant quantity is kept during baking and
frying as well.

This paper aims to show how much quantity of ascorbic acid that is kept in the
potato after boiling it peeled, unpeeled and when cut into pieces, as well as after
frying and baking in an oven and in a foil. The goal of thermal processing is to keep
as many nutritional ingredients as possible, and this paper will show which way of
processing and preparation is the most convenient for eating.

Keywords: potato, vitamin C, thermal processing.

PROMJENA KOLICINE ASKORBINSKE KISELINE NAKON TERMICKE
OBRADE KROMPIRA

AMELA KUSUR™, ALDIN KARIC, MARTINA ANDREJAS, HURIJA ALIBASIC

Tehnoloski fakultet, Univerzitet u Tuzli, Univerzitetska 8, 75000 Tuzla, Bosna i Hercegovina
> amelakusur_@hotmail.com

Krompir je Cetvrta najvaznija namirnica u svijetu, poslije pSenice, kukuruza i
rize. lako se krompir puno konzumira, mnogi nisu upoznati sa njegovom
nutritivnom vrijedno§éu, smatrajuéi ga samo velikim izvorom Skroba. Ima veliki
sadrzaj Skroba, ali sadrzi i znadajne koli¢ine vitamina i drugih nutrijenata.
Najzastupljeniji je vitamin C (askorbinska kiselina) koji je esencijalni nutrijent u
ljudskoj ishrani, a njegov znadaj za zdravlje ljudi je opéepoznat. Krompir se ne
konzumira sirov, mora se uvijek termicki obraditi $to Ce uticati na prisutnost
vitamina C s obzirom da je jako osjetljiv, brzo se razgraduje te se ocekuje
poprili¢no veliki gubitak. Koriste se razli¢iti na¢ini termicke obrade poput kuhanja,
przenja, pecenja i sl. Gubitak vitamina C je razli¢it pri razli¢itim nac¢inima obrade i
pripreme krompira. Ta pojava je izrazenija kada se krompir kuha oguljen i izrezan
na manje kocke. U krompiru koji se kuha u ljusci ostaje veca koli¢ina vitamina C, a
znacajna koli¢ina se zadrzava i tokom pecenja i prZenja.

Ovaj rad ima za cilj da pokaZe koliko se askorbinske kiseline zadrzava u
krompiru nakon kuhanja u ljusci, bez ljuske te izrezan na kocke, kao i nakon przenja
i peCenja u rerni i u foliji. Cilj obrade je da se u Sto vecoj mjeri ocuvaju prisutni
nutritivni sastojci, a ovaj rad ¢e prikazati koji je najpogodniji nacin obrade i
pripreme za kozumiranje.

Kljuéne rijeci: krompir, vitamin C, termicka obrada.
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THE INFLUENCE OF RECIPE MODIFICATION ON SENSORY
PROPERTIES OF A MIXTURE OF SPICES - A COMPLEMENT OF DISHES
MiLICA VILUSIC™, AMILA MEHANOVIC, TIJANA BREINA,

MIDHAT JASIC, SABINA BEGIC

Faculty of Technology, University of Tuzla, Univerzitetska 8, 75000 Tuzla, Bosnia and Herzegovina
& milica.vilusic@untz.ba

Salt and dried vegetables are high-value foods that are indispensable and
widely represented in everyday use. Therefore, the addition of spice mix is almost
irreplaceable in savory disches, especially in the Balkans.

The aim of the study was to examine the influence of modification of spice
mixture on sensory properties of products and dietary habits of consumers.
Produced variations spice mixture differed per unit of salt (salt, dietary salt),
without additive (monosodium glutamate), but with the addition of curcuma. The
sensory properties of spice mixture were evaluated by a consumers of two age
groups.

The results of both age groups of consumers showed that the highest average
grade of sensory properties was obtained by the sample of the spice mixture with
54% salt, and the worst grade by the sample with curcuma and without the addition
of monosodium glutaminate. Analysis of variance showed significant differences
(p<0.05) of all sensory properties. A high correlation was also found between color
and odor, color and taste, and odor and taste. The results are a good indicator of the
awareness of certain consumers to reduce the use of spices - complement of dishes,
as well as their modifications in relation to commercial products.

Keywords: salt, dry vegetables, additive, spice mixtures, sensory properties

UTJECAJ MODIFIKACIJE RECEPTURE NA SENZORSKA SVOJSTVA
MJESAVINE ZACINA - DODATKA JELIMA
MiLICA VILUSIC™, AMILA MEHANOVIC, TIJANA BREINA,

MIDHAT JASIC, SABINA BEGIC

Tehnoloski fakultet, Univerzitet u Tuzli, Univerzitetska 8, 75000 Tuzla, Bosna i Hercegovina
! milica.vilusic@untz.ba

So i suseno povrée su visokovrijedne namirnice koje su neizostavne i Siroko
zastupljene u svakodnevnoj upotrebi. Samim tim, dodatak mjeSavine zaCina je
gotovo nezamjenjiv u slanim jelima, osobito na podrucju Balkana.

Cilj rada je bio ispitivanje utjecaja modifikacije recepture mjeSavine zacina na
senzorska svojstva proizvoda i prehrambene navike potroSaca. Proizvedene
varijacije mjeSavine zac¢ina razlikovale su se po udjelu soli (so, dijetalna so), bez
aditiva (mononatrij glutaminat), ali uz dodatak kurkume. Senzorska svojstva
mjesavine zacina ispitali su potrosaci dvije starosne skupine.

Rezultati ispitivanja obje starosnhe skupine su pokazali da je najvecu prosjeénu
ocjenu senzorskih svojstava dobio uzorak mjesavine zacina sa 54% soli, a najloSije
je ocijenjen uzorak sa kurkumom i bez dodatka mononatrij glutaminata. Analiza
varijance je pokazala znacajne razlike (p<0,05) svih senzorskih svojstava. Utvrdena
je 1 visoka korelacija izmedu svojstava boje i mirisa, boje i okusa, te mirisa i okusa.
Dobiveni rezultati su dobar pokazatelj osvijeStenosti pojedinih potrosaca za
smanjenje upotrebe zacina - dodatka jelima, kao i njegove modifikacije u odnosu na
komercijalne proizvode.

Kljucne rijeci: so, suho povrée, aditiv, mjeSavina zacina, senzorska svojstva
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ENVIRONMENTAL IMPACT ASSESSMENT OF FACTORY CEMENT
LUKAVAC USING H1 METHODOLOGY
HANA ALIHODZIG"*, ABDEL D0zI¢2, DAMIR MULAMEHMEDOVIG3, EMIR

CiLMKoVIE3, AZRA KOVACEVIC4

1 Udruzenje za zastitu prirode i okoline “Aer Aqua Terra” 75300 Lukavac, Bosnia and Herzegovina
2 Tehnolo$ki fakultet, Univerzitet u Tuzli, 75000 Tuzla, Bosnia and Herzegovina

3 Fabrika Cementa Lukavac, 75300 Lukavac, Bosnia and Herzegovina

4 Dunnicy Consulting Agency, 75000 Tuzla, Bosnia and Herzegovina

& alihodzichanaO@gmail.com

Environmental impact assessment (EIA) can be defined as a process of
collecting information about environmental impacts of existing objects or proposed
projects and consequent relevant decision making. EIA requires that a range of
solutions to an determined negative environmental problem which must be
developed, analyzed and compared. This paper presents a research of application of
H1 methodology in EIA process for Factor Cement Lukavac (FCL). The H1
methodology is structured in a four stage risk assessment which requires the
applicant to: identif risks from their activity, assess the risk and check that they are
acceptable, justify appropriate measures to control the risks if necessary, and then
submit their assessment. Based on practical experience, the main activities by
stages of evaluation are outlined. Problems and misunderstandings that arise if there
are no clear guidelines for identifying, evaluating and evaluating potential negative
impacts. By carrying out the EIA in the principles of H1 methodology, it can be
concluded that FCL has aligned its production process with the requirements given
in the best available techniques for the cement industry. Emissions of pollutants
into the air and water are within the prescribed limits. It has been observed that FCL
is constantly monitoring the technological process, emissions and continuously
making improvements in terms of reducing its negative impact on the environment.

Keywords: cement, environment, impact, assessment, emission

IMPACT OF ALTERNATIVE FUELS ON REDUCING THE EMISSION
CONCENTRATION OF GASEOUS POLLUTANTS IN CEMENT FACTORY
LUKAVAC

HANA ALIHODZIG! >, ABDEL D0zIG2, DAMIR MULAMEHMEDOVIE3, EMIR CILIMKOVIES

T Udruzenje za zastitu prirode i okoline “Aer Aqua Terra” 75300 Lukavac, Bosnia and Herzegovina
2 Tehnolo$ki fakultet, Univerzitet u Tuzli, 75000 Tuzla, Bosnia and Herzegovina

3 Fabrika Cementa Lukavac, 75300 Lukavac, Bosnia and Herzegovina

> alihodzichana0@gmail.com

The production of cement is a very intensive process that requires large amounts
of energy to reach extremely high temperatures. For this reason, in order to reduce
the negative impact on the environment, the use of alternative fuels is resorted to,
which is the recommendation of the BAT in the cement industry. This paper
presents the impact of the use of alternative fuels on the reduction of air pollutant
emissions. The analysis and systematization of the data obtained by the FCL was
performed. The data refer to the following pollutants: nitrogen oxides, sulfur
dioxide, carbon monoxide, total organic carbon, hydrogen fluoride, hydrogen
chloride and particulate matter. Based on the data processed, the impact of the use of
alternative fuels on air quality was evaluated. The paper also outlines the numerous
benefits of using alternative fuels over fossil fuels and provides a brief overview of
the legal regulations used in the FBiH. Based on the presented results, we can
conclude that the use of alternative fuels in the production process does not affect
the increase of emission concentrations of the analyzed pollutants and it does not
adversely affect air quality.

Keywords: cement, air quality, emission, alternative fuels
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AN INVESTIGATION ON THE EFFECT OF WATER-SOLUABLE POLIMERS
ON THE PROPERTIES OF CEMENT AND CONCRETE

ANIL UTKU CETINKAYA™, MusTAFA INCI, NECIP ATAR

Faculty of Engineering, University of Pamukkale, 20020, Denizli, Turkey
& anilutkucetinkaya@outlook.com

In this study, the effect of DMA-MMA diblock copolymer on the properties of
ordinary Portland cement and cement containing boron has been investigated.
Variation in setting time, compressive strength, and volume expansion have been
determined. Cement hydration was monitored by X-ray diffraction (XRD) and by
Fourier transforms infrared spectroscopy, in combination with the thermoanalytical
methods (TG/DTA). The microstructural observation of the hydrated cement paste
was performed by scanning electron microscopy (SEM). The result showed that
DMA-MMA prolongs the early setting time of the Portland cement and composite
cement, and has no noticeable effect on the final setting time of the both cement
types. The DMAMMA diblock copolymer reduced the water-to-cement ratios (w/c)
from 0.5 to 0.42, which improved the compressive strength of the mortars at all
curing ages. The experimental results also indicated that the DMA-MMA does not
only change the rate of cement paste hydration, but also the microstructure of
calcium-silicatehydrate (C-S-H).

Keywords: Retardation, microstructure, strength, chemical admixture, cement pas

THE IMPACT OF WHEY VALORIZATION ON THE QUALITY OF THE
WASTEWATER IN THE DAIRY INDUSTRY
ALEKSANDAR CHADIKOVSKI™, JANA SIMONOVSKA, DALIBOR MLADENOVSKI, VESNA

RAFAJLOVSKA

Faculty of Technology and Metallurgy, Ss. Cyril and Methodius University in Skopje, Rudjer Boskovic
16, 1000 Skopje, R. Macedonia

= acadik@gmail.com

Global environmental pollution is one of the major issues, griping the earth day
by day. Dairy industry has a high impact on the environment, producing large
volumes of wastewater that are characterized with high quantity of organic nutrients
and extreme pH variations, as well as inorganic salts, detergents and sanitizers that
are used as cleaning agents.

Whey is the liquid byproduct obtained during the cheese production. Although,
it has a several commercial uses, in many dairy industries the whey is still not
valorized as a final product. Around 50 % of the world’s whey produced, especially
the acid whey is dispose in effluents, so, it provoke a great requiriment to used it in
development of new whey based product.

The aim of this study was to to improve the waste water quality in dairy industry
through valorization of the semi-acid waste whey from white cheese production in
the final product-whey cheese ,urda“. The physicochemical parameters of the
effluent were characterized by using official standard analytical procedures.

The results obtained with whey valorization in ,urda“ indicate to a great
contribution in improvement of physicochemical parameters of wastewater (COD,
BOD, TN, TP etc.) and environmental protection, also. The values of
physicochemical parameters were decreased: COD 10 times, BOD 13 times, TN 10
times and TP 25 times. On yearly basis, financial impact from whey valorization is
approx. 18 KEUR.

Keywords: dairy industry, wastewater, whey valorization, physicochemical
parameters
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DEGREE OF POLLUTION OF AGRICULTURAL SOIL AFTER ACCIDENT
ON DISPOSAL SITE IV "WHITE SEA"
ABDEL D0ozI¢"*, VEDRAN STUHLI', MIRNESA ZOHOROVIG!, HANA ALIHODZI¢2
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At the end of March 2018, for reasons not yet identified caused a slope to
collapse a part of dam of disposal site [V “white sea”. As a result, certain amount of
sediment and liquid phase flow out into the circulation channel, the surrounding soil
and the river Spreca. On agricultural soil near the point of accident, a solid phase in
the form of a white silt mass filled the existing depressions and channels where a
layer of sediment of different thickness was formed. Through this layer, the liquid
phase flowed down the Spreca River, carrying with it part of the solid silt phase,
which caused the river to stain. The pH value of contaminated soil ranged from 8.32
to 10.75. A very high conductivity value from 31530 pS / cm to 44860 uS / cm was
observed in all samples, indicating very high soil salinity. The soil is saline to depth
of 30 cm with high chloride and sulfate content. According to the chromium
contamination rate of 202.73% of the analyzed samples, we can classify the soil
with high pollution, nickel soil pollution is 438.68% which is extreme pollution.
According to a cadmium contamination rate of 93.33%, the soil was increased by
contamination with the heavy metal. With respect to soil pollution by heavy metals,
there is no clear difference between soil covered with sediment and soil not affected
by accidental leakage, as very high concentrations of heavy metals have been
observed in soil samples from unpolluted surfaces.

Keywords: accident, degree of pollution, heavy metals, chlorides

REMOVAL OF TEXTILE DYE FROM AQUEOUS SOLUTIONS BY USING
HYDROXYAPATITE-MAGNETITE NANOCOMPOSITE MATERIALS

RAMAZAN KocA, AYSENUR OZTURK, ARZU YAKAR™

Faculty of Engineering, Pamukkale University, Kinikli Campus, 20070, Denizli, TURKEY
= ayakar@pau.edu.tr

With increasing human population and industrialization, our water resources are
getting more and more polluted. Especially wastewater released to the environment
without treatment of textile industries are very dangerous. Dyes are organic
molecules. They are toxic to aquatic organisms. Also, because they are colored, they
cover the water layer and prevent sunlight from reaching deep. At the same time,
they consume oxygen dissolved in water, reduce the oxygen supply of living things.
Therefore, cost-effective and practical solutions for the treatment of textile
wastewater should be proposed.

For this purpose, in this study, magnetite-hydroxyapatite, which is the main
material of bone, (MHAP) nanocomposites were produced and textile dye removal
performance from aqueous medium was investigated. The nanocomposite materials
were characterized by Scanning Electron Microscopy (SEM), Energy Dispersive
Spectroscopy (EDS), Fourier Transform Infrared (FTIR) Spectroscopy and
Vibrating Sample Magnetometry (VSM). Dye removal studies from aqueous
solutions were performed in a batch reactor at different experimental conditions such
as adsorbent dosage, pH, contact time, initial dye concentration and temperature by
using MHAP. Adsorption isotherm was determined by using experimental data.

Keywords: Adsorption, Hydroxyapatite-Magnetite Nanocomposite, Textile Dye,
Wastewater Treatment


mailto:abdel.dozic@untz.ba

VI International scientific-professional symposium “Environmental resources, sustainable development and food production” — OPORPH 2019, 14-15 November 2019, Tuzla, Bosnia and Herzegovina: Book of Abstrracts 61

COMPOSTING OF A MIXTURE OF ACTIVATED SLUDGE AND BIOWASTE
IN ACLOSED REACTOR
DAJANA Ku¢i¢ GRGIC!™, MARIJA VUKOVIC DOMANOVAC!, MARTINA MILOLOZA,

MONIKA SABIC RUNJAVEC!, TOMISLAV DOMANOVAC?
1 Faculty of Chemical Engineering and Technology, University of Zagreb, Trg Marka Maruli¢a
19, 1000 Zagreb, Croatia
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& dkucic@fkit.hr

Today, with the increase in population and the development of industry, the
amount of wastewater that needs to be treated is growing globally. The biological
treatment of wastewater, which is one of the most acceptable treatments due to its
simplicity and economic viability, legs behind the activated sludge that must be
disposed appropriately. There are various ways of treating activated sludge, such as
mechanical, biological and physical processes. Composting is a natural biological
process that is carried out by various natural microorganisms, including bacteria
and fungi that utilize solid waste as an energy source and break down organic
material into simpler substances.

The aim of this work was to investigate treatment of activated sludge by
composting process. Activated sludge (AS) was mixed with biowaste (BW) in ratio,
AS:BW = 1:2.5, and the structural material was added. The composting process was
carried out in adiabatic reactor with working volume of Vr = 10 L during 16 days
and the following parameters were monitored: temperature, CFU, C/N ratio,
moisture content, volatile matter content, substrate and condensate pH, condensate
volume, evolved CO, and NH3; and conversion was calculated.

The maximum achieved temperature was 58 °C and thermophilic phase lasted 4
days. The cumulative evolved CO, was 344.42 g kgVMo'l and NH; was not
detected. At the beginning of process pH value was 6.2 and at the end 8.5. The
obtained conversion was 42 %.

Keywords: Composting process, Activated sludge, Biowaste, Adiabatic reactor

OPTIMIZATION OF REACTION PARAMETERS OF BIODIESEL
PRODUCTION BY USING WASTE COOKING OIL

ALIME SENOCAK™, EZGI ZEKIYE YIGIT, NAZAN KARAPINAR

Faculty of Engineering, University of Pamukkale, 20020, Denizli, Turkey
= alimey@pau.edu tr

This work aims to production of biodiesel from waste cooking oil by using
homogenous and heterogeneous catalysts. Transesterification reaction parameters
were investigated for improving of biodiesel production. Reaction time, waste oil
and catalyst type were optimized. All reactions were at constant temperature,60 °C,
constant agitation speed, 500 rpm. KOH and HCI were used as base and acid
catalysts respectively. Vegetable and olive oil waste oil types were used for
transesterification reaction also.

According to results, reaction time was 4 hour, waste oil type was olive oil and
catalyst type was base (KOH) catalyst were determined for high biodiesel
production amount. KOH catalyzed reaction produced biodiesel under the optimized
reaction conditions of methanol:oil molar ratio 6:1, temperature 60°C and speed
agitation 500 rpm with a reaction time of 4 hour.

Keywords: Transesterification, biodiesel, catalyst
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BIODIESEL PRODUCTION FROM WASTE COOKING OIL BY USING
WASTE CHICKEN EGG SHELL CATALYSIS

EzGl ZEKIYE YIGIT™, ALIME SENOCAK, NAZAN KARAPINAR

Faculty of Engineering, University of Pamukkale, 20020, Denizli, Turkey
& ezgizekiyeyigit@gmail.com

This work illustrates synthesis of biodiesel from waste olive oil and waste
sunflower oil by using waste eggshells as a heterogeneous base catalyst. Effect of
waste oil types on structure and activity of eggshell catalyst was investigated.
Utilization of eggshell as a catalyst for biodiesel production not only provides a
cost-effective and environmental effects, but also reduces the price of biodiesel to
make biodiesel competitive with petroleum diesel. Eggshell catalyzed reaction
produced biodiesel under the optimized reaction conditions of methanol:oil molar
ratio 6:1, temperature 60°C and speed agitation 100 rpm with a reaction time of 4
hour. The collected chicken eggshells waste was washed with tap water number of
times to remove impurities adhered to its surface and finally rinsed with distilled
water. The washed chicken eggshells were dried in an oven at 105°C for 24 hour,
ground to fine powder and calcined in a muffle furnace at 850°C for 3 hour to
decompose CaCOs; into CaO. After the reaction ends, the mixture was poured into a
separating funnel. The biodiesel layer was separated by gravity and located in the
upper layer. The glycerol, extra methanol and undesired products were in the lower
layer and were decanted.

Keywords: Waste eggshell, biodiesel, catalyst

ENVIRONMENTAL SUSTAINABILITY
OF AEROBIC TREATMENT OF BIOWASTE
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Waste is one of the biggest environmental problems in today's time. With the growth of the
human population on the planet Earth, the quantity of waste generated proportionally increases.
Under the domain of waste management, great importance is placed on the reduction of waste
disposal in landfills. A considerable amount of municipal solid waste is biowaste which can cause
greenhouse gas and leachate emissions leading to environmental problems. The production of
biowaste across the supply chain is inevitable and it is desirable to reclaim value from this waste
stream. Through composting process organic biodegradable fractions from biowaste are
biochemically decomposed to stable end products. Generated leachate can be treated by aerobic
biodegradation process. Biological treatment is cost effective and environmentally acceptable
approach for biowaste and leachate management.

In this work the influence of substrate composition on the biodegradation process was
investigated. The biodegradation of organic matter in the leachate from biowaste and the
composting process were conducted in batch conditions where physico-chemical and
microbiological analyses of the leachate and biowaste were carried out. The efficiency of
biodegradation of organic matter from leachate and composting of biowaste was 91 % and 46 %,
respectively.

Keywords: biowaste, leachate, aerobic treatment.

OKOLISNA ODRZIVOST AEROBNE OBRADE BIOOTPADA
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Otpad je jedan od najvecih problema zastite okolisa u danasnje vrijeme. Rastom ljudskog
stanovni$tva planeta Zemlje, proporcionalno raste i koli¢ina nastalog otpada. Pod domenom
gospodarenja otpadom, veliki se znacaj pridaje smanjenju odlaganja otpada na odlagaliSta.
Znacajna koli¢ina ¢vrstog komunalnog otpada je biootpad koji moze uzrokovati emisiju
staklenickih plinova i izluzivanja koji mogu dovesti do ekoloskih problema. Proizvodnja biootpada
u lancu opskrbe neizbjezna je i pozeljno je povratiti vrijednost iz ovog toka otpada. Procesom
kompostiranja organska biorazgradiva frakcija iz biootpada biokemijskim putem se razgraduje do
stabilnih krajnjih produkata. Nastala procjedna voda moze se obraditi aerobnim procesom
biorazgradnje. Bioloska obrada je ekonomiCan i ekoloski prihvatljiv nacin gospodarenja
biootpadom i procjednom vodom.

U ovom radu istraZivan je utjecaj sastava supstrata na proces biorazgradnje. Biorazgradnja
organskih tvari u procjednoj vodi iz biootpada i proces kompostiranja provedeni su u Sarznim
uvjetima pri ¢emu su provedene fizikalno-kemijska i mikrobioloska analiza procjedne vode i
biootpada. U¢inkovitost procesa biorazgradnje organskih tvari iz procjedne vode i kompostiranja
biootpada iznosila je 91 % i 46 %.

Kljuéne rije¢i: biootpad, procjedna voda, aerobna obrada.
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CALIBRATION AND VALIDATION OF LINEAR MODELS FOR
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DUGALIE2, DANIEL RASIC2, MILENA ANDRISIC2, MARIO MITROVIC !, DOMAGOJ

RASTIJA'
1 Faculty of Agrobiotechnical Sciences Osijek, University of Josip Juraj Strossmayer in Osijek,
Vladimira Preloga 1, 31000 Osijek, Croatia
2 Croatian Agency for Agriculture and Food, Vinkovacka cesta 63c, 31000 Osijek, Croatia
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Excessive soil acidity limits fertility at about 40% of the world's arable land, which
could be neutralized by liming. The required liming intensity is calculated on the basis
of different soil properties, and hydrolytic acidity is among most important ones. The
aim of this paper is to determine the accuracy and suitability of linear models for
prediction soil hydrolytic acidity based on available soil data. For that purpose,
regression models created in 2013 were used and validated with a new set of results
(PHH20, PHke, SOM content, hydrolytic acidity and texture class) of 10,654 soil samples
from 5 eastern Croatian counties (area of the analyzed soils 41,426.30 ha). Linear
regression models were created in 4 ways: (1) model, based on actual soil acidity data
(PHi20); (2) model s, based on soil substitution acidity data (pHkci); (3) modelsas) based
on both soil acidity data (pHpzo and pHgei); (4) model(asyy based on pHyzo, pPHkc and
SOM content. Regardless of the aforementioned, each model was created as a universal
model for all available samples and as a set of segmented models by specific classes
according to soil properties (eg. 6 texture classes, 3 humidity classes, 3 pH classes).

The validation of the 2013 simple regression model(asyy) with new 10,654 samples
confirmed the accuracy of the model with an average error of 15.8 %. A new linear
regression model sy calibrated with a new sample set resulted in a significantly lower
average error (12.39 %) for all 10,654 samples, what represents 21.6 % error reduction
over the previous model (12.39 vs. 15.80 %). Additional segmentation of the model asy
by texture classes (6 classes) resulted in a reduction of the error to an average of 12.05
% with the lowest average error on soils of the highest texture class of only 0.37
cmol(+)kg™, i.e. 9.73 %. Model accuracy on all datasets increased with the addition of
new soil data starting with the least precision of model,, (** = 0.517-0.765) and
models, (" = 0.527-0.793), with increasing models) accuracy based on both soil
acidity data (r* = 0.551-0.851) up to the highest modelasyy Pprecision (range r? 0.767-
0.878). The smallest average model(asyy error (11.97 %) was achieved by segmenting
the model sy by texture classes and SOM content in the soil.

Linear models for prediction hydrolytic acidity can be used with average precision for
all soils 85-88 %, and precision can be significantly increased (up to 93 %) by
segmenting the model according to pH, SOM content and/or texture class.

Keywords: regression models, soil acidity, liming, soil classes, SOM content

KALIBRACIJA | VALIDACIJA LINERANIH MODELA PROCJENE
HIDROLITICKE KISELOSTI TLA
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DuGALIC2, DANIEL RASIC2, MILENA ANDRISIC2, MARIO MITROVIC !, DOMAGOJ

RASTIJA!
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Oko 40 % svjetskih obradivih poljoprivrednih povrSina limitirane je plodnosti zbog
prekomjerne kiselosti tla koju neutraliziramo kalcizacijom Potreban intenzitet kalcizacije
izraCunavamo na temelju razli¢itih svojstava tla, a u grupi najznacajnijih je hidroliticka
kiselost tla. Cilj ovog rada je utvrditi preciznost i pogodnost lineranih modela
predvidanja hidroliticke kiselosti tla na temelju raspolozivih podataka o tlima. Koristeni
su regresijski modeli kreirani 2013. godine koji su validirani novim setom rezultata
analiza (pHu20, PHken, sadrzaj humusa, hidrolitiCka kiselost i teksturna klasa) 10.654
uzorka tla iz 5 isto¢nohrvatskih zupanija (povrSina analiziranih tala 41.426,30 ha).
Linerani regresijski modeli kreirani su na 4 nacina: (1) models, na temelju podatka o
aktualnoj kiselosti tla (pHp0); (2) model sy na temelju podatka o supstitucijskoj kiselosti
tla (pHkcr); (3) modelaiasy na temelju oba podatka o kiselosti tla (pHy0 i PHker); (4)
model sy nNa temelju pHya0, PHker 1 sadrzaja humusa. Bez obzira na navedeni nacin,
svaki je model kreiran kao univerzalni model za sve raspolozive uzorke i kao skup
segmentiranih modela po odredenim klasama prema svojstvima tla (npr. 6 teksturnih
klasa, 3 klase humoznosti, 3 klase pH).

Validacijom jednostavnog regresijskog modelasy) iz 2013. godine s novih 10.654
uzoraka potvrdena je preciznost modela s prosje¢nom greskom 15,8 %. Novi linearni
regresijski model(asyy Kalibriran novim setom uzoraka rezultirao je znatno manjom
prosje¢nom greskom (12,39 %) za sva 10.654 uzorka, $to je smanjenje greske za 21,6 %
u odnosu na prethodni model (12,39 vs. 15,80 %). Dodatno segmentiranje modela sy
prema teksturnim klasama (6 klasa) rezultiralo je smanjenjem greske na prosjecnih 12,05
% uz najmanju prosjecnu greSku na tlima najvi§e teksturne klase od samo 0,37
cmol(+)kg™, tj. 9,73 %. Preciznost modela ne svim setovima podataka povecavala se
dodavanjem novih podataka o tlu, pocevsi od najman]e preciznosti modela (**=0,517-
0,765) i modelas, (r* = 0,527-0,793), uz povecéanje preciznosti modelas) temeljenog na
oba podatka o kiselosti tla (" = 0,551-0,851) sve do najvece preciznosti modela(ASH)
(raspon r* 0,767-0,878). Najmanja prosjecna greska modelaasyy (11,97 %) ostvarena je
segmentiranjem modela sy prema teksturnim klasama i sadrzaju humusa u tlu.

Linerani modeli predvidanja hidroliticke kiselosti tla mogu se koristiti uz prosje¢nu
preciznost za sva tla 85-88 %, a preciznost se moze znatno povecati (do 93 %)
segmentiranjem modela prema pH, sadrzaju humusa i/ili teksturnoj klasi.

Kljuéne rijeci: regresijski modeli, kiselost tala, kalcizacija, klase tala, humoznost
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Biodynamic (BD) agriculture, although the oldest organic approach to
agriculture, is an advanced form of organic farming, which is getting more and
more attention due to the emphasis on quality of food and soil health which, in
addition to traditional organic farming practices such as composting, fertilization,
exclusion of pesticide and using synthetic fertilizers on soil and plants, used
characteristic preparations obtained from plants, mineral substances and organic
fertilizers included in the list of materials and techniques permitted in ecological
farming under the EC Regulation (834/2007).

This study presents the importance of biodynamic agriculture as an alternative
approach to contemporary agriculture and the importance of BD preparations on
quality, soil fertility and biodiversity, as well as a positive impact on the
environment in terms of energy and efficiency utilization.

The results obtained in this study indicate a system that recognizes the
importance of saving nature and human health through the ways on which treated
the soil, plants and human involved in the production process, as well as an
overview of current research of effects of preparation 500 on soil structure,
microbiological activity, humus percentage, regulation pH values, and mineral
solubility in deeper layers of soil.

Keywords: biodynamic agriculture, soil quality and fertility, biodiversity,
sustainability

BIODINAMICKA POLJOPRIVREDA KAOQ SISTEM ODRZIVOSTI | NACIN
OCUVANJA PLODNOSTI TLA
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2 Poljoprivredno-prehrambeni fakultet, Univerzitet u Sarajevu, Zmaja od Bosne 8, 71 000 Sarajevo,
Bosna i Hercegovina
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Biodinami¢ka (BD) poljoprivreda, iako najstariji organski pristup u
poljoprivredi, predstavlja napredni oblik organskog uzgoja koji dobiva sve veéu
paznju zbog naglasavanja kvalitete hrane i zdravlja tla koji, uz uobicajene organske
poljoprivredne prakse, kao $to su, kompostiranje, plodored, isklju¢enje upotrebe
pesticida i sintetickih gnojiva na tlu i biljkama, koriste i karakteristi¢ne preparate
dobivene od bilja, mineralnih tvari i gnojiva organskog porijekla, koji su uklju¢eni u
popis materijala i tehnika dopustenih u ekoloskom uzgoju prema Uredbi EZ-a
(834/2007).

U ovom radu prikazan je znacaj biodinamicke poljoprivrede kao alternativnog
pristupa u savremenoj poljoprivredi i znacaj BD preparata na kvalitet, plodnost tla i
bioraznolikost, te pozitivan uticaj na okoli§ u smislu koriStenja energije i efikasnosti.
Akcenat je na integraciji usjeva i stoke, recikliranju hranjivih tvari za odrzavanje tla
i zdravlju i dobrobiti usjeva i zivotinja, gdje i poljoprivredni proizvodac igra vaznu
ulogu.

Rezultati ovog rada ukazuju na sistem koji prepoznaje vaznost oCuvanja prirode
i zdravlja ljudi kroz nacine na koje se postupa prema tlu, biljkama te ¢ovjeku koji
sudjeluje u procesu proizvodnje, kao i pregled dosadasnjih istraZivanja djelovanja
preparata 500 na strukturu tla, mikrobiolosku aktivnost, procenat humusa, regulaciju
pH vrijednosti, te na topivost minerala u dubljim slojevima tla.

Kljucne rije€i: biodinamic¢ka poljoprivreda, kvalitet i plodnost tla, bioraznolikost,
odrzivost
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