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UVODNIK 
 

Susret mladih kemijskih inženjera (SMLKI) je dugogodišnji projekt djelatnika 

Fakulteta kemijskog inženjerstva i tehnologije koji tradicionalno promiču 

kemijsko-inženjersku disciplinu i ističu važnost kontinuiranog razvoja kemijskog 

inženjerstva i kemije u Republici Hrvatskoj. Susret se tradicionalno održava svake 

dvije godine od 1996. u organizaciji Hrvatskog društva kemijskih inženjera i 

tehnologa i Fakulteta kemijskog inženjerstva i tehnologije Sveučilišta u Zagrebu, a 

ove godine po prvi puta postaje međunarodni skup. XIV. susret mladih kemijskih 

inženjera održava se 24. i 25. veljače 2022. godine na Fakultetu kemijskog 

inženjerstva i tehnologije u Zagrebu. 

Ovaj znanstveno-stručni skup okuplja mlade znanstvenike koji će kroz sedam 

sekcija razmijeniti svoja iskustva i znanja stečena radom u industriji, na 

sveučilištima, institutima i drugim ustanovama te prezentirati rezultate svojih 

istraživanja u području kemijskog inženjerstva i kemije. Cilj susreta je afirmirati 

mlade stručnjake i struku predstavljanjem rezultata postignutih tijekom studija, 

izrade završnih, diplomskih i znanstveno-stručnih radova. Mladi znanstvenici 

razmijenit će nova dostignuća u području kemijskog inženjerstva i kemije, novim 

tehnikama i tehnologijama. Susret nastoji skrenuti pozornost na nužnost 

interdisciplinarnosti istraživanja, razvoja i provedbe proizvodnih procesa te 

ponuditi mogućnost otvorenog dijaloga između akademije i privrede. 

Na ovogodišnji Susret prijavilo se 264 sudionika sa 193 rada. Tijekom dva radna 

dana održat će se 2 plenarna, 6 pozvanih, 23 sekcijska predavanja uz 162 posterska 

priopćenja i 6 izlaganja sponzora. Ove godine nagrađuju se najbolja posterska 

priopćenja i najbolje izlaganje u kategoriji sekcijskih predavanja, a cjeloviti radovi 

sa Susreta objavit će se u posebnom izdanju časopisa Kemija u industriji. Radovi 

će prije objavljivanja proći standardni postupak recenzije. Rok za slanje radova je 

8. svibnja 2022. 

 

Hvala svima koji su doprinijeli organizaciji XIV. susreta mladih kemijskih 

inženjera. Svim sudionicima želim uspješan rad i ugodno druženje! 

 

Predsjednik Znanstveno-organizacijskog odbora 

Izv. prof. dr. sc. Krunoslav Žižek 
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FOREWORD 
 

The Meeting of Young Chemical Engineers (SMLKI) is a long-standing project of 

employees of the Faculty of Chemical Engineering and Technology, who 

traditionally promote the discipline of chemical engineering and demonstrate the 

importance for its continuous development in the Republic of Croatia. Organized 

by the Croatian Society of Chemical Engineers and the Faculty of Chemical 

Engineering and Technology, the Meeting has traditionally been held biennially 

since 1996 and this year, for the first time, it will be an international meeting. XIV 

Meeting of Young Chemical Engineers is held on February 24-25, 2022 at the 

Faculty of Chemical Engineering and Technology in Zagreb. 

This scientific and professional meeting will gather young scientists who will share 

their experience and knowledge from industry, universities, research institutes and 

other institutions in its seven sections and present their research results in the field 

of chemical engineering and chemistry. The aim of the Meeting is to strengthen the 

young experts and our profession by presenting the results of their bachelor's and 

master's theses obtained during their studies. In addition, young scientists will 

share their valuable experiences and achievements in the field of chemical 

engineering and chemistry using new techniques and technologies. The Meeting 

seeks to focus on the essence of interdisciplinary research, development and 

enforcement of production processes and provide an opportunity for open dialog 

between science and industry. 

This year's Meeting will gather 264 participants with 193 presentations. Two 

working days will feature 2 plenary lectures, 6 invited lectures, 23 section lectures 

with 162 poster presentations and 6 sponsor presentations. This year, prizes will be 

awarded for best poster presentations and the best oral presentation, while full 

papers from the Meeting will be considered for publication in the special issue of 

the journal Chemistry in Industry. Prior to publication, papers will undergo a 

standard peer review process. The deadline for submission of full manuscripts is 

May 8, 2022. 

 

Many thanks to all who contributed to the organization of the XIV Meeting of 

Young Chemical Engineers. I wish all participants a successful and enjoyable 

conference! 

 

Chair of the Scientific and Organizing Committee 

Assoc. Prof. Krunoslav Žižek 

 

  



XIV. susret mladih kemijskih inženjera, Zagreb 24. i 25. veljače 2022. 

 
XIV Meeting of Young Chemical Engineers, Zagreb 24th and 25th February 2022 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SADRŽAJ 

CONTENTS 



XIV. susret mladih kemijskih inženjera, Zagreb 24. i 25. veljače 2022. 

 
XIV Meeting of Young Chemical Engineers, Zagreb 24th and 25th February 2022 

PLENARNA PREDAVANJA / PLENARY LECTURES 
 
Steffen Wagner 

4TH INDUSTRIAL REVOLUTION DRIVEN BY DIGITALIZATION AND DIGITAL 

TWIN ......................................................................................................................... 1 

 

Ivan Đikić 

PROXIDRUGS: NEW THERAPEUTIC OPTIONS FOR  

NUMEROUS DISEASES .......................................................................................... 2 

 

 

POZVANA PREDAVANJA / INVITED LECTURES 
 
Michaël Tatoulian 

PLASMA TECHNOLOGY: AN INNOVATIVE TOOL TO ENGINEER CHEMICAL 

REACTIONS ............................................................................................................. 4 

 

Jerome Le Cunff 

PROBLEM SOLVING IN THE PHARMACEUTICAL INDUSTRY, 3 CASE 

STUDIES ................................................................................................................... 5 

 

Boris Zimmermann 

APPLICATIONS OF VIBRATIONAL SPECTROSCOPY IN MICROBIAL 

BIOTECHNOLOGY .................................................................................................. 6 

 

Jakov Mihaljević 

ENGINEERING, ECONOMICS OR MANAGEMENT? WHAT IS THE MOST 

IMPORTANT AND YOUR CHOICE? ...................................................................... 7 

 

Petar Kassal 

NANOPARTICLE-BASED CONDUCTIVE INKS FOR INKJET PRINTING OF 

PLANAR ELECTRODES .......................................................................................... 8 

 

Marija Ćosić 

UTJECAJ DJELOVANJA ULTRAZVUKA U ŠARŽNOM KRISTALIZATORU 

NA KINETIKU NUKLEACIJE I RASTA KRISTALA 

INFLUENCE OF ULTRASOUND IRRADIATION IN BATCH CRYSTALLIZER ON 

NUCLEATION AND CRYSTAL  

GROWTH KINETICS ................................................................................................ 9 



XIV. susret mladih kemijskih inženjera, Zagreb 24. i 25. veljače 2022. 

 
XIV Meeting of Young Chemical Engineers, Zagreb 24th and 25th February 2022 

USMENA IZLAGANJA / ORAL PRESENTATIONS 
 
Ivan Karlo Cingesar, Domagoj Vrsaljko 

INFLUENCE OF STATIC MIXER GEOMETRY ON BIODIESEL SYNTHESIS .... 11 

 

Lea Čolakić, Mateja Pisačić, Marijana Đaković 

FLEKSIBILNI KRISTALI KADMIJEVIH(II) HALOGENIDA S 

DIKLORPIRIDINSKIM LIGANDIMA 

FLEXIBLE CRYSTALS OF CADMIUM(II) HALOGENIDES WITH 

DICHLOROPYRIDINE LIGANDS ......................................................................... 12 

 

Mia Gotovuša, Ivona Pečurlić, Valentino Petrić, Paula Huzjak, Marta Krasić, 

Martina Zadravec, Jelena Parlov-Vuković, Lucija Konjević, Fabio Faraguna 

THE INFLUENCE OF THE ALCOHOL BUTANOL STRUCTURAL BRANCHING 

AND THE FEEDSTOCK TYPE ON THE SYNTHESIS AND APPLICATION 

PROPERTIES OF FATTY ACID (ISO)BUTYL ESTERS ........................................ 13 

 

Lucija Hok, Hrvoje Rimac, Janez Mavri, Robert Vianello 

COMPUTATIONAL STUDY OF NEURODEGENERATION RELATED TO 

COVID-19 INFECTION ......................................................................................... 14 

 

Nikola Jakupec, Lidija Posavec, Dominik Cinčić, Ana Palčić 

UTJECAJ [Ni(NCS)2(L)4] (L = py, 4-mepy, 3,5-lut) KOMPLEKSA NA SINTEZU 

SILIKALITA-1 

EFFECT OF [Ni(NCS)2(L)4] (L = py, 4-mepy, 3,5-lut) COMPLEXES ON THE 

SYNTHESIS OF SILICALITE-1 .............................................................................. 15 

 

Tin Klačić, Nikolina Peranić, Borna Radatović, Davor Kovačević 

SYNTHESIS AND CHARACTERIZATION OF MULTILAYER NANOCAPSULES 

MADE OF WEAK POLYELECTROLYTES ............................................................ 16 

 

Natko Krajina, Nikolina Beljan, Ivan Nemet, Sanda Rončević 

LASER ABLATION INDUCTIVELY COUPLED PLASMA-MASS 

SPECTROMETRY (LA-ICP-MS) ............................................................................ 17 

 

Sara Krivačić, Marko Zubak, Petar Kassal 

RAZVOJ INKJET TISKANE ČVRSTOFAZNE Ag/AgCl REFERENTNE 

ELEKTRODE 

THE DEVELOPMENT OF AN INKJET PRINTED SOLID STATE Ag/AgCl 

REFERENCE ELECTRODE ................................................................................. 18 

 
Andrej Kukuruzar, Dalibor Stanković 

EFFECT OF DIFFERENT MORPHOLOGY OF LEAD DIOXIDE IN 

COMPOSITE WITH GRAPHITIC CARBON NITRIDE FOR 

ELECTROCHEMICAL DEGRADATION OF FLUORESCENT TAG DYES ......... 19 

 

Želimir Kurtanjek 

KEMIJSKO INŽENJERSTVO, KAUZALNOST I UMJETNA INTELIGENCIJA 

CHEMICAL ENGINEERING, CAUSALITY AND  

ARTIFICIAL INTELLIGENCE ............................................................................... 20 

 



XIV. susret mladih kemijskih inženjera, Zagreb 24. i 25. veljače 2022. 

 
XIV Meeting of Young Chemical Engineers, Zagreb 24th and 25th February 2022 

Vilma Lovrinčević, Dragana Vuk, Irena Škorić, Nikola Basarić 

RAZVOJ AMINONAFTALENSKIH FOTOUKLONJIVIH ZAŠTITNIH 

SKUPINA 

DEVELOPMENT OF AMINONAPHTHALENE PHOTOREMOVABLE 

PROTECTING GROUPS ........................................................................................ 21 

 

Zoran Malbaša, Andrea Lončarević, Anamarija Rogina 

SYNTHESIS OF BIMETALLIC–CHITOSAN COMPLEXES AS ANTIBACTERIAL 

MATERIALS ............................................................................................................ 22 

 

Sara Marijan, Marta Razum, Teodoro Klaser, Marijan Marciuš, Željko 

Skoko, Jana Pisk, Luka Pavić 

ELECTRICAL AND STRUCTURAL PROPERTIES OF Na2O-V2O5-P2O5-Nb2O5 

GLASSES ................................................................................................................ 23 

 

Marijan-Pere Marković, Ivan Karlo Cingesar, Laura Keran, Domagoj Prlić, 

Domagoj Vrsaljko 

PREPARATION OF NEW FUNCTIONAL FILAMENTS – PET-G/TiO2 AND PET-

G/TiO2/CNT COMPOSITES ................................................................................... 24 

 

Valentina Martinez, Senada Muratović, Bahar Karadeniz, Yulia Krupskaya, 

Vladislav Kataev, Dijana Žilić, Krunoslav Užarević 

EPR UVID U MAGNETSKA SVOJSTVA DVOMETALNIH BAKAR/CINK 

MOF-74 MATERIJALA 

EPR INSIGHT INTO MAGNETIC PROPERTIES OF BIMETALLIC 

COPPER/ZINC MOF-74 MATERIALS .................................................................. 25 

 

Martina Miloloža, Amadea Badurina Petričević, Lucija Anzulović, Kristina 

Bule, Viktorija Prevarić, Matija Cvetnić, Marinko Markić, Vesna Ocelić 

Bulatović, Šime Ukić, Tomislav Bolanča, Dajana Kučić Grgić 

BIORAZGRADNJA MIKROPLASTIKE POLISTIRENA PRIMJENOM 

BAKTERIJSKIH KULTURA 

BIODEGRADATION OF MICROPLASTICS POLYSTYRENE USING BACTERIAL 

CULTURE ............................................................................................................... 26 

 

Marta Razum, Luka Pavić, Damir Pajić, Jana Pisk, Tihana Čižmar, Ana 

Šantić 

UTJECAJ MOLIBDENOVOG(VI) OKSIDA NA STRUKTURU I 

POLARONSKU PROVODNOST VANADATNO-FOSFATNIH STAKALA 

INFLUENCE OF MOLYBDENUM(VI) OXIDE ON THE STRUCTURE AND 

POLARONIC CONDUCTIVITY OF VANADIUM  

PHOSPHATE GLASSES ......................................................................................... 27 

 

Sanja Renka, Luka Pavić, Grégory Tricot, Petr Mošner, Ladislav Koudelka, 

Andrea Moguš-Milanković, Ana Šantić 

POVEĆANJE IONSKE VODLJIVOSTI NATRIJEVOG FOSFATNOG STAKLA 

DODATKOM WO3 I MoO3 

ENHANCEMENT OF IONIC CONDUCTIVITY IN SODIUM PHOPSHATE 

GLASSES BY ADDITION OF WO3 AND MoO3 ..................................................... 28 

 

 



XIV. susret mladih kemijskih inženjera, Zagreb 24. i 25. veljače 2022. 

 
XIV Meeting of Young Chemical Engineers, Zagreb 24th and 25th February 2022 

Josip Sacher, Matea Gavran, Nenad Bolf, Željka Ujević Andrijić 

IMPROVEMENT OF GRANULOMETRIC PROPERTIES OF CRYSTALS BY 

CONSTANT SUPERSATURATION FEEDBACK CONTROL .......................... 29 

 

Josipa Sarjanović, Edi Topić, Mirta Rubčić, Jana Pisk 

KOORDINACIJSKE PUZZLE S KOMPLEKSNIM SPOJEVIMA MOLIBDENA 

SA SCHIFFOVIMA BAZAMA 

COORDINATION PUZZLES WITH MOLYBDENUM SCHIFF BASE 

COMPLEXES .......................................................................................................... 30 

 

Josipa Skočibušić Pejić, Marijana Serdar 

CHARACTERISATION OF CALCIUM ALUMINATE CEMENT HYDRATION .... 31 

 

Višnja Stepanić 

MACHINE-LEARNING IN CHEMISTRY ............................................................... 32 

 

Mihajlo Valuh, Emilija Nikolić, Snežana Vučetić 

CHARACTERIZATION OF HISTORICAL MORTARS AND IDENTIFICATION OF 

THEIR PREPARATION TECHNOLOGY: ROMAN MILITARY  

CAMP VIMINACIUM ............................................................................................. 33 

 



XIV. susret mladih kemijskih inženjera, Zagreb 24. i 25. veljače 2022. 

 
XIV Meeting of Young Chemical Engineers, Zagreb 24th and 25th February 2022 

POSTERSKA IZLAGANJA / POSTER PRESENTATIONS 
 
ANALIZA SINTEZA I VOĐENJE PROCESA / PROCESS ANALYSIS, 

SYNTHESIS AND DESIGN ..................................................................................... 35 

 

BIOKEMIJSKO INŽENJERSTVO / BIOCHEMICAL  

ENGINEERING ...................................................................................................... 44 

 

EKOINŽENJERSTVO / ENVIRONMENTAL ENGINEERING ............................. 61 

 

MEHANIČKI, TOPLINSKI I SEPARACIJSKI PROCESI / MECHANICAL, 

THERMAL AND SEPARATION PROCESSES ....................................................... 86 

 

REAKCIJSKO INŽENJERSTVO / REACTION ENGINEERING ......................... 95 

 

PRIMIJENJENA KEMIJA / APPLIED CHEMISTRY ......................................... 105 

 

RAZVOJ MATERIJALA I PROIZVODA / MATERIALS AND  

PRODUCTS DEVELOPMENT ............................................................................. 149 
 

 

  



XIV. susret mladih kemijskih inženjera, Zagreb 24. i 25. veljače 2022. 

 
XIV Meeting of Young Chemical Engineers, Zagreb 24th and 25th February 2022 

34 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

POSTERSKA IZLAGANJA 

POSTER PRESENTATIONS 
 



XIV. susret mladih kemijskih inženjera, Zagreb 24. i 25. veljače 2022. 

 
XIV Meeting of Young Chemical Engineers, Zagreb 24th and 25th February 2022 

105 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Primijenjena kemija 

Applied chemistry 



XIV. susret mladih kemijskih inženjera, Zagreb 24. i 25. veljače 2022. 

 
XIV Meeting of Young Chemical Engineers, Zagreb 24th and 25th February 2022 

140 

CHARACTERIZATION OF ROMAN MORTARS FROM 

TWO ARCHEOLOGICAL SITES: TRAJAN'S BRIDGE 

AND ROMAN CASTRUM DIANA, KARATAS 

Anđela Šiniković1, Anja Avramović1, Mihajlo Valuh1, Emilija Nikolić2, 

Snežana Vučetić1 

1University of Novi Sad, Faculty of Technology, Novi Sad, Serbia 
2Institute of Archaeology, Belgrade, Serbia 

sinikovicandjela1@gmail.com 

 

 

Historical mortars are composite materials made of binders and aggregates that were used 

in the construction of water tanks, Roman baths, mosaics, aqueducts, frescoes, etc. Due to 

the specific composition, Roman mortars are characterized by excellent strength and 

durability, as evidenced by numerous Roman buildings that have been preserved to this 

day.   During the restoration and conservation of cultural heritage buildings, it is necessary 

to use compatible materials with аppropriate physical, chemical, mechanical and aesthetic 

properties, which could be used for conservation of the original historical materials without 

compromising the durability and specificity of the analyzed building [1-3]. The aim of our 

work was the examination of the composition, properties, and production technology of 

Roman mortars from two archeological sites in Serbia (Trajan's Bridge and Karatas, Diana). 

Trajan’s Bridge was constructed between 103 and 105 AD by the order of Roman emperor 

Trajan. Diana was an auxiliary fort located near Danube cataracts 8 km upstream from 

present-day Kladovo [4,5]. The used methods were: optical microscopy, drilling resistance 

measurements, XRD, TG, TG-MS, water absorption, mercury porosimetry, SEM-EDS, 

chemical separation of binders and aggregates, and FTIR analysis. The gained results 

revealed interesting facts about how advanced the Romans were in the production 

technology of mortars, which has been stable from the 2nd century until now. 

 

The authors are grateful for the support of the Science Fund of the Republic of Serbia, 

through the Program for Excellent Projects of Young Researchers - PROMIS, Grant 

Agreement #6067004, Project acronym MoDeCo2000. 
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