NASTAVNO-NAUCNOM VECU
TEHNOLOSKO-METALURSKOG FAKULTETA
UNIVERZITETA U BEOGRADU

Odlukom Nastavno-nau¢nog veéa Tehnolosko-metalurskog fakulteta Univerziteta u Beogradu
od 05.11.2020. godine, imenovani smo u Komisiju za ocenu ispunjenosti uslova za izbor dr
Ivane Luki¢ u zvanje VISI NAUCNI SARADNIK u oblasti Tehni¢ko-tehnoloskih nauka. Na
osnovu pregleda i analize dostavljenog materijala i uvida u dosadasnji rad dr Ivane Luki¢, a u
skladu sa Zakonom o naucno-istrazivackoj delatnosti i Pravilnikom o postupku i nacinu
vrednovanja, 1 kvantitativnom iskazivanju nauéno-istrazivackih rezultata istrazivaca,
podnosimo sledeci

IZVESTAJ

1. OPSTI BIOGRAFSKI PODACI

Dr Ivana Luki¢ je rodena 08.03.1979. godine u Beogradu, gde je zavrSila osnovnu Skolu 1
gimnaziju. Tehnolosko-metalurski fakultet Univerziteta u Beogradu upisala je Skolske
1997/1998. godine. Diplomirala je septembra 2004. sa prose¢nom ocenom 8,31 i ocenom 10 na
diplomskom radu. Magistarske studije je zavrSila na TehnoloSko-metalurSkom fakultetu
Univerziteta u Beogradu i polozila sve predvidene ispite sa ocenom 10. Magistarsku tezu pod
naslovom ,,Sinteza metil estara masnih Kiselina sa heterogenim katalizatorom tipa kalijum-
oksid ili cink-oksid na alumosilikatnom nosacu” odbranila je u julu 2007. godine. Doktorsku
disertaciju pod nazivom ,,Kinetika heterogene metanolize svezeg i koris¢enog biljnog ulja”
odbranila je 14.07.2015. godine na TehnoloSko-metalurSkom fakultetu, Univerziteta u
Beogradu.

Od 2005. do 2007. godine dr Ivana Luki¢ je kao istrazivaC pripravnik bila angazovana na
nauc¢no-istrazivackom projektu Ministarstva za nauku i zastitu zivotne sredine Republike Srbije
pod nazivom ,,Razvoj tehnologije sinteze biodizela” TR6742 u okviru programa za tehnoloski
razvoj. Od aprila 2008. do 2011. godine bila je zaposlena na projektu tehnoloSkog razvoja
,»Razvoj kontinualnih postupaka alkoholize biljnih ulja na niskoj, umerenoj 1 poviSenoj
temperaturi” TR 19062 koji je finansiralo Ministarstvo za nauku i tehnoloski razvoj Republike
Srbije. Od 2011. do 2019. godine bila je angazovana kao istraziva¢ saradnik, a zatim i kao
nau¢ni saradnik na realizaciji projekta interdisciplinarnih istrazivanja Ministarstva prosvete,
nauke i tehnoloskog razvoja Republike Srbije ,,Nanostrukturni funkcionalni i kompozitni
materijali u katalitickim i sorpcionim procesima” (111 45001).

Tokom 2005. godine pohadala je SOCRATES/ERASMUS Intenzivni kurs “Basics,
Developments, Research and Industrial Applications in High Pressure Chemical Engineering
Processes” u Pragu, Ce$ka Republika, kao i kurseve International summer schools
“Instrumental analysis-GC/MS” u Novom Sadu i “Instrumental analysis-HPLC” u Beogradu.
Tokom 2009. godine zavrSila je obuku za nacionalnog eksperta u okviru Centra za Cistiju
proizvodnju pod okriljem organizacije UNIDO (United Nations Industrial Development
Organization). U okviru COST akcije CA18125 ucestvovala je u struénoj obuci u okviru kursa
“Training School: Aerogels processing, modelling and environmental-driven applications” koja
je odrzana 2019. godine u Koimbri, Portugal.

U periodu 2011-2012. godine bila je angazovana na projektu bilateralne saradnje izmedu
Republike Srbije i Narodne Republike Kine “Heterogeneous process of biodiesel synthesis —



catalyst preparation, characterization and testing”. Takode, u periodu 2014-2015. godine bila je
angazovana na naucno-istrazivatkom projektu izmedu Republike Srbije i Narodne Republike
Kine, pod nazivom “Pilot research on heterogeneous biodiesel production”. Trenutno ucéestvuje
u realizaciji projekta Evropske kooperacije u Nauci i Tehnologiji (COST): “Green Chemical
Engineering Network towards upscaling sustainable processes” broj CA18224 (2019-2023)
kao zamenik ¢lana upravnog odbora i “Advanced Engineering and Research of aeroGels for
Environment and Life Sciences” (2019-2023) broj CA18125 kao participant.

Najveci deo naucno-istrazivackog rada dr Ivana Luki¢ posvetila je razvoju i unapredenju
tehnologija sinteze biodizela, pre svega heterogeno katalizovanoj metanolizi biljnih ulja. Bavila
se sintezom i karakterizacijom razli¢itih katalizatora za dobijanje biodizela, analizom uticaja
parametara na brzinu procesa i matematickim modelovanjem kinetike procesa metanolize.
Pored toga, poslednjih godina sfera njenog interesovanja je oblast primene natkriti¢nih fluida.
Ova istrazivanja odnose Se na razvoj procesa za dobijanje biodegradabilnih materijala sa
antimikrobnim i antioksidativnim dejstvom upotrebom zelenog rastvaraca (natkricnog ugljenik
(IV)-oksida), sa potencijalnom primenom u industriji hrane, farmaciji i medicini.

Rezultati njenog naucno-istrazivatkog rada objavljeni su u vrhunskim medunarodnim
¢asopisima izuzetnih vrednosti (M21a - 5 radova), vrhunskim medunarodnim ¢asopisima (M21
- 7 radova), istaknutim medunarodnim c¢asopisima (M22 - 1 rad), ¢asopisima medunarodnog
znacaja (M23 - 8 radova), vode¢em Casopisu nacionalnog znacaja (M51 - 1 rad), monografiji
nacionalnog znacaja (M44 - 1 rad) i medunarodnim knjigama (bez kategorije - 2 poglavlja).
Takode, rezultati su saopSteni na skupovima medunarodnog (M33 - 8 radova i M34 - 20
radova) i nacionalnog znacaja (M63 - 3 rada i M64 - 6 radova). Pored toga, koautor je 7
tehnickih resenja (M83 - 31 M85 - 4).

2. PREGLED DOSADASNJEG NAUCNOG I STRUCNOG RADA

Dosadasnji nauc¢ni 1 strucni rad dr Ivane Luki¢ obuhvata objavljene naucne radove,
saopstenja na skupovima u zemlji 1 inostranstvu i tehni¢ka reSenja u periodu 2004-2020.
godine. Posebno su izdvojeni radovi posle osnivanja Komisije za pisanje referata za izbor u
zvanje nau¢ni saradnik (2016-2020). Klasifikacija nau¢no-istrazivackih rezultata izvrSena je
prema Pravilniku o postupku i nacinu vrednovanja i kvantitativnom iskazivanju naucno-
istrazivaCkihrezultata istrazivaca (,,Sluzbeni glasnik RS*, br. 24/2016, 21/2017 138/2017).

2.1. SPISAK RADOVA OBJAVLJENIH PRE I1ZBORA U ZVANJE NAUCNI
SARADNIK

Rad u vrhunskom medunarodnom ¢asopisu izuzetnih vrednosti (M21a=10)

1. Lukié I., Kesi¢ Z., Maksimovi¢ S., Zduji¢ M., Liu H., Krsti¢ J., Skala D., Kinetics of
sunflower and used vegetable oil methanolysis catalyzed by CaO-ZnO, Fuel 113 (2013)
367-378. doi:10.1016/j.fuel.2013.05.093; ISSN:0016-2361; 1F(2013)=3,406; Engineering,
Chemical13/133. Broj heterocitata=50

2. Kesi¢ Z., Luki¢ |., Brki¢ D., Rogan J., Zduji¢ M., Liu H., Skala D., Mechanochemical
preparation and characterization of CaO-ZnO used as catalyst for biodiesel synthesis,
Applied Catalysis A: General 427-428 (2012) 58-65. doi:10.1016/j.apcata.2012.03.032;
ISSN: 0926-860X; IF(2011)=3,903; 20/205 Environmental Sciences. Broj heterocitata=56

3. Glisi¢ S., Lukié¢ 1., Skala D., Biodiesel synthesis at high pressure and temperature:
Analysis of energy consumption on industrial scale, Bioresource Technology 100 (24)
(2009) 6347-6354. doi:10.1016/j.biortech.2009.07.024; ISSN:0960-8524;
IF(2008)=4,453; Energy & Fuels 2/67. Broj heterocitata=48


http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6V24-4WXRDJ3-8&_user=1793222&_coverDate=12%2F31%2F2009&_alid=1086113222&_rdoc=1&_fmt=high&_orig=search&_cdi=5692&_docanchor=&view=c&_ct=2&_acct=C000053038&_version=1&_urlVersion=0&_userid=1793222&md5=e51466ffecd97f966e2d19a7cc5cbc67
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6V24-4WXRDJ3-8&_user=1793222&_coverDate=12%2F31%2F2009&_alid=1086113222&_rdoc=1&_fmt=high&_orig=search&_cdi=5692&_docanchor=&view=c&_ct=2&_acct=C000053038&_version=1&_urlVersion=0&_userid=1793222&md5=e51466ffecd97f966e2d19a7cc5cbc67

4.

Lukié I., Krsti¢ J., Jovanovi¢ D., Skala D., Alumina/silica supported K>CO3 as a catalyst
for biodiesel synthesis from sunflower oil, Bioresource Technology 100 (20) (2009) 4690—
4696. doi: 10.1016/j.biortech.2009.04.057; ISSN:0960-8524; IF(2008)=4,453; Energy &
Fuels 2/67. Broj heterocitata=138

Rad u vrhunskom medunarodnom ¢asopisu (M21=8)

5.

Lukié |., Kesi¢ Z., Skala D., Kinetic of heterogeneous biodiesel synthesis using supported
ZnO as catalyst, Chemical Engineering & Technology 37 (11) (2014) 1-7. doi:
10.1002/ceat.201300714; 1SSN:0930-7516; 1F(2014)=2,442; Engineering, Chemical
(33/135). Broj heterocitata=7

Maksimovic S., Kesic Z., Lukic I., Milovanovic S., Ristic M., Skala D.,Supercritical fluid
extraction of curry flowers, sage leaves, and their mixture, The Journal of Supercritical
Fluids 84 (2013) 1-12. doi:10.1016/j.supflu.2013.09.003;  ISSN:0896-8446;
IF(2013)=2,571; 27/133 Engineering, Chemical. Broj heterocitata=13

Rad u medunarodnom ¢asopisu (M23=3)

7.

10.

Kesi¢ Z., Luki¢ 1., Zduji¢ M., Jovaleki¢ C., Liu H., Skala D., Mechanochemical synthesis
of CaO-ZnO-K,COs3 catalyst: Characterization and activity for methanolysis of sunflower
oil, Chemical Industry and Chemical Engineering Quarterly 21 (1-1) (2015) 1-12.
doi:10.2298/CICEQ131026041K; ISSN:1451-9372; 1F(2014)=0,892;89/134 Engineering,
Chemical. Broj heterocitata=6

Lukié¢ 1., Kesi¢ Z., Maksimovi¢ S., Zduji¢ M., Krstic J.,, Skala D., Kinetics of
heterogeneous methanolysis of sunflower oil with CaO-ZnO catalyst: Influence of
different hydrodynamic conditions, Chemical Industry and Chemical Engineering
Quarterly 20 (3) (2014) 425-439. doi:10.2298/CICEQ130514025L; ISSN:1451-9372;
IF(2014)=0,892; 89/134 Engineering, Chemical. Broj heterocitata=13

Miladinovi¢ M.R., Luki¢ 1.Z., Stamenkovi¢ O.S., Veljkovi¢ V.B., Skala D.U., Heterogena
bazno katalizovana metanoliza biljnih ulja: presek stanja, Hemijska industrija 64 (2)
(2010) 63-80. doi:10.2298/HEMIND100304012M; ISSN:0367-598X; 1F(2011)=0,205;
120/133 Engineering, Chemical. Broj heterocitata=6

Lukic 1., Krstic J., Glisic S., Jovanovic D., Skala D., Biodiesel synthesis using KoCO3/Al-
O-Si aerogel catalyst, Journal of Serbian Chemical Society 75 (6) (2010) 789-801. doi:
10.2298/JSC090707047L; ISSN:0352-5139; 1F(2011)=0,879; 103/154 Chemistry,
Multidisciplinary. Broj heterocitata=19

Saopstenje sa medunarodnog skupa Stampano u celini (M33=1)

11.

12.

13.

Lukié |., Kesié Z., Skala D., Kinetic of heterogeneous biodiesel synthesis using supported
ZnO as catalyst, 6th International Symposium on High Pressure Processes Technology,
Belgrade, Serbia, September 8-11, 2013, P25 - HPAF, Proceedings on CD 256-261, ISBN
978-86-905111-2-9

Maksimovic S., Kesic Z., Lukic I., Milovanovic S., Ristic M., Skala D., SFE of sage
leaves, curry flowers and their mixture, 6th International Symposium on High Pressure
Processes Technology, Belgrade, Serbia, September 8-11, 2013, P37 - HPFP, Proceedings
on CD 298-309, ISBN 978-86-905111-2-9

Kesi¢ Z., Lukié 1., Zduji¢ M., Liu H., Skala D., Mechanochemically Synthesized CaO
ZnO Catalyst For Biodiesel Production, 20"International Congress of Chemical and
Process Engineering - CHISA 2012, Praha, Czech Republic, Procedia Engineering,
Volume 42, 2012, 1278-1287, ISBN 1877-7058


http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6V24-4WBY51D-3&_user=1793222&_coverDate=10%2F31%2F2009&_alid=1086113222&_rdoc=2&_fmt=high&_orig=search&_cdi=5692&_docanchor=&view=c&_ct=2&_acct=C000053038&_version=1&_urlVersion=0&_userid=1793222&md5=52af98855a22bd2a30cf39ad9aeb635a
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6V24-4WBY51D-3&_user=1793222&_coverDate=10%2F31%2F2009&_alid=1086113222&_rdoc=2&_fmt=high&_orig=search&_cdi=5692&_docanchor=&view=c&_ct=2&_acct=C000053038&_version=1&_urlVersion=0&_userid=1793222&md5=52af98855a22bd2a30cf39ad9aeb635a
http://www.sciencedirect.com/science/article/pii/S1877705812029165
http://www.sciencedirect.com/science/article/pii/S1877705812029165

14.

15.

Luki¢ 1., Orlovi¢c A., Skala D., Alumina/silica aerogel with potassium-oxide as
heterogeneous catalyst for biodiesel synthesis,11"" European Meeting on Supercritical
Fluids, Barcelona, Spain, 2008, Full text on USB

Luki¢ 1., Orlovi¢ A., Skala D., Preparation of Heterogeneous Catalyst for Biodiesel
Synthesis, AIChE Annual Meeting 2007, Salt Lake City, USA, Full Text on CD

Saopstenje sa medunarodnog skupa Stampano u izvodu (M34=0,5)

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

Lukié |., Kesi¢ Z., Zduji¢ M., Skala D., Pretreatment of used vegetable oil using CaO and
CaO-ZnO for biodiesel production, 21% International Congress of Chemical and Process
Engineering CHISA 2014, August 23-27, 2014, Prague, Czech Republic, Book Of
Abstracts, p. 89, P 3.82 Number 0474.

Kesi¢ Z., Lukié¢ 1., Zduji¢ M., Skala D., Homogeneous-heterogeneous catalytic effect of
Ca0-ZnO/K,COs during biodiesel synthesis, 21 International Congress of Chemical and
Process Engineering, August 23-27, 2014, Prague, Czech Republic, P3.40

Kesi¢ Z., Lukié I., Zduji¢ M., Mojovi¢ Lj., Skala D., Synthesis and testing of
heterogeneous catalyst for biodiesel, Natalia V. Skorodumova Igor A. Pasti (Eds.) Ist
Workshop Materials Science ForEnergy Related Applications, September 26-27, 2014,
University of Belgrade, Faculty of Physical Chemistry, Belgrade, Serbia, Book Of
Abstracts, pp. 52-54, ISBN 978-86-82139-49-2

Kesi¢ Z., Luki¢ ., Zduji¢ M., Jovaleki¢ C., Shao Y., Liu H., Skala D., Characterization of
mechanochemically synthesized CaO-ZnO-K,COs, Advanced Ceramics and Applications
I1, Belgrade, September 30—October 1, 2013, Program and the Book of Abstracts, p. 45,
ISBN 978-86-915627-1-7

Kesi¢ Z., Luki¢ 1., Zduji¢ M., Jovaleki¢ C., Shao Y., Liu H., Skala D., Biodiesel synthesis
based on CaO-Zn0O-K,CO3 as catalyst, Advanced Ceramic and Applications 1, Belgrade,
September 30-October 1, 2013, Program and the Book of Abstracts, p. 46, ISBN 978-86-
915627-1-7

Lukié |., Kesi¢ Z., Maksimovi¢ S., Zduji¢ M., Liu H., Skala D., Kinetics of sunflower oil
methanolysis catalyzed by CaO-ZnO, International Symposium on Catalysis for Clean
Energy and Sustainable Chemistry, CCESC 2012, Madrid, Spain, June 27-29 2012,
abstract USB

Luki¢ 1., Kesi¢ Z., Zduji¢ M., Jovanovi¢ D., Liu H., Skala D., Mechanochemical
preparation of CaO-ZnO - catalyst for fatty acids methyl esters synthesis, The First
Serbian Ceramic Society Conference, Advanced Ceramics and Application Conference,
Beograd, May 10-11, 2012, S3.6, Book of abstracts, p.18, ISBN 978-86-915627-0-0

Kesi¢ Z., Luki¢ |., Zduji¢ M., Jovanovi¢ D., Liu H., Skala D., Characterization of
mechanochemically synthesized CaO-ZnO/K20O catalyst, The First Serbian Ceramic
Society Conference, Advanced Ceramics and Application Conference, Beograd, 2012,
P10, Book of abstracts, p. 28, ISBN 978-86-915627-0-0

Kesi¢ Z., Lukié¢ l., Zduji¢ M., Liu H., Skala D., Mechanochemically synthesized
Ca0/ZnO catalyst for biodiesel production, 20"International Congress of Chemical and
Process Engineering - CHISA 2012, Praha, Czech Republic, Book of abstracts CD ROM,
P5.115

Luki¢ 1., Orlovi¢ A., Krsti¢ J., Jovanovi¢ D., Skala D., Preparation of xerogel catalyst with
ZnO as active component for biodiesel synthesis, 2™ International Congress on Biodiesel:
The Science and The Technologies, Munich, Germany, 2009, abstract

Glisi¢ S., Lukié 1., Savi¢c M., Orlovi¢ A., Skala D., Kinetics of vegetable oil alchocolysis
under methanol supercritical conditions, 29" International Conference of Solution
Chemistry, Portoroz, 2005, Section FP4, Book of abstract, p. 248



Poglavlje u monografiji nacionalnog znacaja (M44=2)

27. Skala D., Luki¢ I., Brki¢ D., Ivanovi¢ J., ,Mikroreaktori“, poglavlje u monografiji
,Kataliza u nau¢nim i obrazovnim programima i u drustvenom razvoju Srbije*, urednik
Paula Putanov, Izdava¢: Srpska akademija nauka i umetnosti, Ogranak Novi Sad, 2010
(Beograd: Cigoja), str 181-220, ISBN 978-86-81125-79-3

Rad u vodeéem ¢asopisu nacionalnog znacaja (M51=2)

28. Skala D., Glisi¢ S., Lukié I., Orlovi¢ A., “Biodizel 11 Novi koncept dobijanja biodizela -
Transesterifikacija u natkriti¢nim uslovima metanola®, Hemijska industrija 58 (4) 2004,
176-185, ISSN 0367-598X

Saopstenje sa nacionalnog skupa Stampano u celini (M63=0,5)

29. Luki¢ 1., Skala D., Homogeneous contribution in methanolysis reaction catalysed by
alumina/silica supported K>COs, VIII simpozijum Savremene tehnologije i privredni
razvoj, Leskovac, 2009, Sekcija HI-5, CD ROM

30. Luki¢ 1., Orlovi¢ A., Krsti¢ J., Jovanovi¢ D., Skala D., Preparation of catalyst with ZnO as
active component for biodiesel synthesis, 47. Savetovanje Srpskog hemijskog drustva,
Beograd, 2009, HI-06, CD ROM

31. Luki¢ I., Stameni¢ M., Orlovi¢ A., Skala D., Metanoliza suncokretovog ulja katalizovana
kalijum oksidom (K20) na alumosilikatnom nosacu, VII simpozijum Savremene
tehnologije i privredni razvoj, Leskovac, 2007, Sekcija HI-21, Full text CD ROM

Saopstenje sa nacionalnog skupa Stampano u izvodu (M64=0,2)

32. Luki¢ |., Kesi¢ Z., Zduji¢ M., Liu H., Skala D., Mehanohemijska sinteza i karakterizacija
Ca odnosno Zn-glicerolata i primena kao katalizatora za sintezu biodizela, 52. Savetovanje
SHD, 29 30. maj 2015., Novi Sad, Knjiga izvoda radova str. 53, HI P10

33. Luki¢ |., Kesi¢ Z., Zduji¢ M., Skala D., Biodiesel synthesis from waste vegetable oil using
heterogeneous CaO-ZnO catalyst, 7. Simpozijum Hemija i zaStita Zivotne sredine
EnviroChem 2015, 9-12. jun 2015, Pali¢, Knjiga izvoda radova str. 310-311, P 5/7

34. Kesi¢ Z., Lukié¢ |., Zduji¢ M., Liu H., Skala D., Heterogeneous synthesis of Biodiesel
using Ca0-ZnO-K>0 as catalyst, 50. savetovanje SHD 14-15 jun 2012. u Beogradu,
Knjiga izvoda radova str. 41

35. Luki¢ 1., Orlovi¢ A., Skala D., Kalijum-oksid ili cink-oksid na alumosilikatnom nosacu
kao heterogeni katalizator za sintezu biodizela, Cistije tehnologije i novi materijali - put u
odrzivi razvoj, 2009, Abstrakt sekcija B7 str 49

Odbranjena doktorska disertacija (M71=6)
36. Kinetika heterogene metanolize svezeg i koris¢enog biljnog ulja, Tehnolosko-metalurski
fakultet, Beograd, 2015

Odbranjen magistarski rad (M72=3)
37. Sinteza metil estara masnih kiselina sa heterogenim katalizatorom tipa kalijum-oksid ili
cink-oksid na alumosilikatnom nosa¢u, Tehnolosko-metalurski fakultet, Beograd, 2007

Tehnicka reSenja (M83)
38. Skala D., Orlovi¢ A., Zizovi¢ I., Glisi¢ S., Stameni¢ M., Luki¢ I., Tehnoloski postupak
pripreme heterogenog Katalizatora za sintezu metil estara masnih kiselina — MEMK na

poviSenim temperaturama i pritiscima, Projekat 6742B MNZZS, NIS Rafinerija Panéevo i
TMF, 2007



39.

40.

Skala D., Orlovi¢ A., Zizovi¢ L., Gli§i¢ S., Stameni¢ M., Lukié¢ I., Tehni¢ko reSenje
procesa heterogeno katalizovane sinteze metil estara masnih kiselina — MEMK, Projekat
6742B MNZZS, NIS Rafinerija Pandevo i TMF, 2006

Skala D., Orlovié A., Zizovi¢ 1., Gligié¢ S., Stameni¢ M., Lukié I., Tehni¢ko redenje procesa

nekataliticke sinteze metil estara masnih kiselina— MEMK, Projekat 6742B MNZZS, NIS
Rafinerija Panc¢evo i TMF, 2006

Ucesée u projektima (pre izbora u zvanje naucni saradnik)

1.

2.

2.2.

Nacionalni projekat ,,Razvoj tehnologije sinteze biodizela” Tehnoloski razvoj, TR 6742,
Ministarstvo za nauku i zastitu zivotne sredine Republike Srbije (2005-2007)

Nacionalni projekat ,,Razvoj kontinualnih postupaka alkoholize biljnih ulja na niskoj,
umerenoj i povisenoj temperaturi” Tehnoloski razvoj, TR 19062, Ministarstvo za nauku i
tehnoloski razvoj Republike Srbije (2008-2011)

Nacionalni projekat , Nanostrukturni funkcionalni i kompozitni materijali u katalitickim i
sorpcionim procesima” Integralno-interdisciplinarna istrazivanja, III 45001, Ministarstvo
prosvete, nauke i tehnoloskog razvoja Republike Srbije (2011-2019)

Medunarodni projekat “Heterogeneous process of biodiesel synthesis — catalyst
preparation, characterization and testing” (2011-2012) projekat bilateralne saradnje
izmedju Republike Srbije i Narodne Republike Kine

Medunarodni projekat “Pilot research on heterogeneous biodiesel production” (2014-
2015) nauc¢no-istrazivacki projekat izmedu Republike Srbije i Narodne Republike Kine

SPISAK RADOVA OBJAVLJENIH POSLE IZBORA U ZVANJE NAUCNI
SARADNIK

Rad u medunarodnom ¢asopisu izuzetnih vrednosti (M21a=10)

1.

Luki¢ 1., Kesi¢ Z., Zduji¢ M., Skala D., Calcium diglyceroxide synthesized by
mechanochemical treatment, its characterization and application as catalyst for fatty acid
methyl esters production, Fuel 165 (2016) 159-165. doi:10.1016/j.fuel.2015.10.063;
ISSN: 0016-2361; 1F(2016)=4,601; 13/135 Engineering, Chemical. Broj heterocitata=19

Rad u vrhunskom medunarodnom ¢asopisu (M21=8)

2.

Lukié 1., Vuli¢ J., Ivanovi¢ J., Antioxidant activity of PLA/PCL films loaded with thymol
and/or carvacrol using scCO: for active food packaging, Food Packaging and Shelf Life,
26 (2020) 100578. doi:10.1016/j.fpsl.2020.100578; ISSN: 2214-2894; 1F(2019)=4,244;
20/139 Food Science & Technology. Broj heterocitata=0

Zduji¢ M., Luki¢ 1., Kesi¢ Z., Jankovié-Castvan |., Markovié S., Jovaleki¢ C., Skala D.,
Synthesis of CaO-SiO. compounds and their testing as heterogeneous catalysts for
transesterification of sunflower oil, Advanced Powder Technology 30 (6) (2019) 1141-
1150. doi:10.1016/j.apt.2019.03.009; ISSN: 0921-8831; [1F(2019)=4,217; 30/143
Engineering, Chemical. Broj heterocitata=5

Liu H., Luki¢ I., Miladinovi¢ M.R., Veljkovi¢ V.B., Zduji¢ M., Zhu X., Zhang Y., Skala
D.U., Continuous biodiesel production under subcritical condition of methanol —Design of
pilot plant and packed bed reactor with MnCOs/Na-silicate catalyst, Energy Conversion
and Management 168 (2018) 494-504. doi:10.1016/j.enconman.2018.05.028; ISSN: 0196-
8904; 1F(2018)=7,181; 12/103 Energy and Fuels. Broj heterocitata=2

Nasreen S., Liu H., Ali Qureshi L., Sissou Z., Lukic I., Skala D., Cerium—manganese
oxide as catalyst for transesterification of soybean oil with subcritical methanol, Fuel
Processing Technology 148 (2016) 76-84. doi:10.1016/j.fuproc.2016.02.035; ISSN: 0378-
3820; IF(2015)=3,847; 18/135 Engineering, Chemical. Broj heterocitata=11



6.

Kesi¢ Z., Lukié ., Zduji¢ M., Jovaleki¢ C., Veljkovi¢ V., Skala D., Assessment of
CaTiOs, CaMnOgz, CaZrOz and CazFe2Os perovskites as heterogeneous base catalysts for
biodiesel  synthesis, Fuel Processing Technology 143 (2016) 162-168.
doi:10.1016/j.fuproc.2015.11.018;  ISSN:  0378-3820;  1F(2015)=3,847;  18/135
Engineering, Chemical. Broj heterocitata=24

Rad u istaknutom medunarodnom ¢asopisu (M22=5)

7.

Pajnik J., Lukié 1., Diki¢ J., Asanin J., Gordi¢ M., Misic D., Zizovic I., Korzeniowska M.,
Application of Supercritical Solvent Impregnation for Production of Zeolite Modified
Starch-Chitosan Polymers with Antibacterial Properties, Molecules 25 (20) (2020) 4717
doi:10.3390/molecules25204717; 1SSN:1420-3049; 1F(2019)=3,267; 70/177 Chemistry,
Multidisciplinary. Broj heterocitata=0

Rad u medunarodnom ¢asopisu (M23=3)

8.

10.

11.

Zhang Y., Liu H., Zhu X., Lukié I., Zduji¢ M., Shen X., Skala D., Biodiesel synthesis and
Kinetic analysis based on MnCOz/Na silicate as heterogeneous catalyst, Journal of Serbian
Chemical Society 83 (3) (2018) 345-365. doi:10.2298/JSC170612005Z; ISSN:0352-5139;
IF(2017)=0,828; 140/172 Chemistry, Multidisciplinary. Broj heterocitata=1

Wan L., Liu H., Nasreen S., Luki¢ 1., Skala D., High temperature transesterification of
soybean oil with methanol using manganese carbonate as catalyst, Chemical Industry and
Chemical Engineering Quarterly 24 (1) 9-22 (2018). doi: 10.2298/CICEQ170221013W;
ISSN: 1451-9372; 1F(2017)=0,944; 101/137 Engineering, Chemical. Broj heterocitata=0
Kesi¢ Z., Lukié 1., Zduji¢ M., Mojovi¢ Lj., Skala D., Calcium oxide based catalysts for
biodiesel production: a review, Chemical Industry and Chemical Engineering Quarterly
22 (4) (2016) 391-408. doi:10.2298/CICEQ160203010K; ISSN: 1451-9372;
IF(2016)=0,664; 108/135 Engineering, Chemical. Broj heterocitata=38

Nasreen S., Liu H., Lukic I., Ali Qureshi L., Skala D., Heterogeneous kinetics of
vegetable oil transesterification at high temperature, Chemical Industry and Chemical
Engineering Quarterly 22 (4) (2016) 419-429. doi:10.2298/CICEQ160107011N; ISSN:
1451-9372; 1F(2016)=0,664; 108/135 Engineering, Chemical. Broj heterocitata=4

Saopstenje sa medunarodnog skupa Stampano u celini (M33=1)

12.

13.

14.

Diki¢ J., Pavlovi¢ J., Lukié I., BeloSevi¢ S., Raji¢ N., Preparation, characterization and
antibacterial activity of clinoptilolite/thymol composites, 8th Serbian-Croatian-Slovenian
Symposium on Zeolites, 3-5. October 2019, Belgrade, Serbia, Proceedings, pp. 101-104,
ISBN: 978-86-916637-2-8

Lukié¢ 1., Kesi¢ Z., Zduji¢ M., Skala D., Synthesis of calcium oxide based catalysts
for biodiesel production, 14" International Conference on Fundamental and Applied
Aspects of Physical Chemistry, Belgrade, Serbia, September 24-28. 2018. Proceedings on
USB flash (Volume 1), pp 193-196, C-06-O, ISBN 978-86-82475-36-1

Kesi¢ Z., Lukié 1., Janiéijevi¢ A., Zduji¢ M., Skala D., Calcium silicate based catalyst for
transesterification of sunflower oil, XI International scientific conference contemporary
materials 2018, September 2-3. 2018, Banja Luka, Republika Srpska (BiH), Zbornik
radova “Savremeni materijali”, Izdava¢ Akademija nauka i umjetnosti Republike Srpske,
pp. 85-93

SaopStenje sa medunarodnog skupa Stampano u izvodu(M34=0,5)

15.

Lukic 1., Vulic J., Milovanovic S., Ivanovic J., Supercritical CO. impregnation of
PLA/PCL film with carvacrol for food active packaging, First Iberian Meeting on
Supercritical Fluids (1er Encuentro Ibérico de Fluidos Supercriticos/1° Encontro Ibérico de
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16.

17.

18.

19.

20.

21.

22.

23.

Fluidos Supercriticos), Santiago de Compostela (Spain), February 18 — 19. 2020., Book of
Abstracts (usb flash), pp. 161-162

Lukic 1., Milovanovic S., Pantic M., Tadic V., Silypbum marianum extracts obtained by
conventional and supercritical fluid extraction techniques, First Iberian Meeting on
Supercritical Fluids (1er Encuentro Ibérico de Fluidos Supercriticos/1° Encontro Ibérico de
Fluidos Supercriticos), Santiago de Compostela (Spain), February 18 — 19. 2020., Book of
Abstracts (usb flash), pp. 105-106

Lukié 1., Kesi¢ Z., Zduji¢ M., Skala D., Study on the deactivation of the CaO containing
catalysts used in transesterification of sunflower oil with methanol, The 12" European
Congress of Chemical Engineering and the 5th European Congress of Applied
Biotechnology (ECCE12/ECABS), Florence, Itally, 15-19.09.2019. usb flash, p. 2024,
ISBN: 978-88-95608-75-4, DOI :10.3303/BOA1901

Lukié¢ 1., Pajnik J., Vagi E., Szekely E., Zizovi¢ |.,Application of the integrated
supercritical fluid extraction-impregnation process for incorporation of Melissa officinalis
extract into cotton gauze, The 12" European Congress of Chemical Engineering and the
5th European Congress of Applied Biotechnology (ECCE12/ECABS), Florence, Italy, 15-
19.09.2019. usb flash, p. 1080, ISBN: 978-88-95608-75-4, DOI :10.3303/BOA1901
Ivanovic J., Milovanovic S., Lukic I., Kuska R., Frerich S., Thymol release kinetics of
PLA-based foams and films obtained using supercritical CO2, 17" European Meeting on
Supercritical Fluids (EMSF 2019), Ciudad Real, Spain 8-11 April, 2019, ISBN: 978-84-
09-10484-0, p. 94

Lukic I., Vulic J., Ivanovic J.,Supercritical CO, impregnation of PLA/PCL film with
thymol and carvacrol: antioxidant activity and release kinetics, 17" European Meeting on
Supercritical Fluids (EMSF 2019), Ciudad Real, Spain 8-11 April, 2019 ISBN: 978-84-09-
10484-0, p. 352

Pajnik J., Lukic I., Milovanovic S., Zizovic I., High pressure functionalization of bio-
composite films with thymol, 25" Congress of the society of chemists and technologists of
Macedonia, 19-22 September 2018 Ohrid, R. Macedonia, Book of abstract, POL P-4, pp
224, ISBN 978-9989-760-16-7

Kesi¢ Z., Lukié 1., Zduji¢ M., Skala D., Characterization and catalytic activity of calcium
silicate based catalysts in methanolysis of sunflower oil, The Energy & Material Research
Conference — EMR 2017, April 5-7 2017, Lisbon, Portugal, Book of Abstracts, pp. 5.
Luki¢ 1., Kesi¢ Z., Zduji¢ M., Skala D., Synthesis of metal glycerolates as catalysts for
biodiesel production, 2" International Meeting on Materials Science for Energy Related
Applications, September 29-30 2016, Belgrade, Book of Abstracts, pp. 13

SaopStenje sa nacionalnog skupa Stampano u izvodu (M64=0,2)

24,

25.

Kesi¢ Z., Lukié 1., Zduji¢ M., Mojovi¢ Lj., Skala D., Preparation of calcium containing
mixed oxides as solid base catalysts for the application in biodiesel synthesis, The 14%
Young Researchers’ Conference Materials Sciences and Engineering, December 9-11,
2015, Belgrade, Serbia, Book of Abstracts, ISBN broj 978-86-80321-31-8

Lukié 1., Kesi¢ Z., Zduji¢ M., Yanan Z., Zhu X., Liu H.,Skala D., Biodiesel synthesis at
moderate temperature using MnCOs/Na-silicate catalyst, XI simpozijum Savremene
tehnologije i privredni razvoj, 22-24. oktobar 2015, Leskovac, Sekcija HI-37, CD ROM

Novo tehnicko reSenje u fazi realizacije (nije komercijalizovano) (M85)

26.

Luki¢ 1., Kesi¢ Z., Zduji¢ M., Skala D., Tehnoloski postupak sinteze metil estara masnih
kKiselina dvostepeno adsorpciono-heterogeno katalizovanom metanolizom korisé¢enih
biljnih ulja, Tehnolosko-metalurski fakultet, Beograd 101/1 (16.01.2020.). Prihvaéeno od
strane MNO za materijale i hemijske tehnologije na sednici odrzanoj 24.02.2020. godine



27.

28.

29.

Zduji¢ M., Lukié I., Kesi¢ 7., Skala D., Tehnologki postupak sinteze mesovitih oksida sa
osnovom kalcijum oksida i njihova primena kao katalizatora za dobijanje biodizela,
Tehnolosko-metalurski fakultet, Beograd 35/435 (24.12.2019.) Prihvaéeno od strane MNO
za materijale i hemijske tehnologije na sednici odrzanoj 24.02.2020. godine

Milovanovi¢ S., Lukié 1., Pajnik J.,Ivanovi¢ J., Tehnoloski postupak za dobijanje filmova
poli (mlecne kiseline)/poli (e-kaprolaktona) impregniranim timolom, Tehnolosko-
metalurski fakultet, Beograd 35/436 (24.12.2019.). Prihvaéeno od strane MNO za
materijale i hemijske tehnologije na sednici odrzanoj 24.02.2020. godine

Miladinovi¢ M., Stamenkovi¢ O., Bankovi¢-Ili¢ 1., Lukié I., Pavi¢evi¢c V., Mitrovi¢ P.,
Veljkovi¢ V., Tehnoloski postupak za sintezu metil estara masnih Kiselina iz ulja
suncokreta primenom pepela ljuski oraha kao katalizatora, Tehnoloski fakultet, Leskovac
br. 4/134-X (21.12.2018.). Prihvac¢eno od strane MNO za materijale i hemijske tehnologije
na sednici odrzanoj 26.02.2019. godine

Poglavlje u knjizi (nekategorizovano)

30.

31.

Lukié 1., Kesi¢ Z., Zduji¢ M., Skala D., Solid Acids as Catalysts for Biodiesel Synthesis,
In: Heterogeneous Catalysts: Design, Applications and Research Insights, Editors: Kurt
Jensen, Nova Science Publishers, (2016) ISBN 978-1-53610-288-8 (Hardcover), ISBN
978-1-53610-309-0 (ebook), 21-136

Luki¢ I., Kesi¢ Z., Zduji¢ M., Skala D., Vegetable Oil as a Feedstock for Biodiesel
Synthesis, In: Vegetable Oil: Properties, Uses and Benefits, Editors: Brittany Holt, Nova
Science Publishers, (2016) ISBN 978-1-63485-128-2 (Hardcover), ISBN 978-1-63485-
219-7 (ebook), 83-128

UceSc¢e u projektima (posle izbora u zvanje naucni saradnik)

1.

Nacionalni projekat ,,Nanostrukturni funkcionalni i kompozitni materijali u katalitickim i
sorpcionim procesima” Integralno-interdisciplinarna istrazivanja, III 45001, Ministarstvo
prosvete, nauke i tehnoloSkog razvoja Republike Srbije, (2011-2019)

Medunarodni projekat “Green Chemical Engineering Network towards upscaling
sustainable processes” broj CA18224 koji finansira Evropska kooperacija u Nauci i
Tehnologiji (COST) u periodu (2019-2023)

Medunarodni projekat “Advanced Engineering and Research of aeroGels for Environment
and Life Sciences” broj CA18125 koji finansira Evropska kooperacija u Nauci i
Tehnologiji (COST) u periodu (2019-2023)

2.3. PET NAJZNACAJNIJIH NAUCNIH OSTVARENJA OD PRETHODONG IZBORA

1.

U ZVANJE

Luki¢ 1., Kesi¢ Z., Zduji¢ M., Skala D., Calcium diglyceroxide synthesized by
mechanochemical treatment, its characterization and application as catalyst for fatty acid
methy| esters production, Fuel 165 (2016) 159-165. doi:10.1016/j.fuel.2015.10.063; ISSN:
0016-2361; IF(2016)=4,601; 13/135 Engineering, Chemical. Broj heterocitata=19

Zduji¢ M., Lukié 1., Kesi¢ Z., Jankovié-Castvan |., Markovié S., Jovaleki¢ C., Skala D.,
Synthesis of CaO-SiO> compounds and their testing as heterogeneous catalysts for
transesterification of sunflower oil, Advanced Powder Technology 30 (6) (2019) 1141-
1150. doi:10.1016/j.apt.2019.03.009; ISSN: 0921-8831; 1F(2019)=4,217; 30/143
Engineering, Chemical. Broj heterocitata=4

Liu H., Lukié I., Miladinovi¢ M.R., Veljkovi¢ V.B., Zduji¢ M., Zhu X., Zhang Y., Skala
D.U., Continuous biodiesel production under subcritical condition of methanol —Design of



pilot plant and packed bed reactor with MnCOs/Na-silicate catalyst, Energy Conversion
and Management 168 (2018) 494-504. doi:10.1016/j.enconman.2018.05.028; ISSN: 0196-
8904; 1F(2018)=7,181; 12/103 Energy and Fuels. Broj heterocitata=2

4. Kesi¢ Z., Lukié l., Zduji¢ M., Jovaleki¢ C., Veljkovi¢ V., Skala D., Assessment of CaTiOs,
CaMnOs, CaZrOs and CazFe;Os perovskites as heterogeneous base catalysts for biodiesel
synthesis, Fuel Processing Technology 143 (2016) 162-168.
doi:10.1016/j.fuproc.2015.11.018; ISSN: 0378-3820; 1F(2015)=3,847; 18/135 Engineering,
Chemical. Broj heterocitata=24

5. Luki¢ I., Vuli¢ J., Ivanovi¢ J., Antioxidant activity of PLA/PCL films loaded with thymol
and/or carvacrol using scCO: for active food packaging, Food Packaging and Shelf Life, 26
(2020) 100578. doi:10.1016/j.fpsl.2020.100578; ISSN: 2214-2894; 1F(2019)=4,244; 20/139
Food Science & Technology. Broj heterocitata=0

Cetiri od navedenih pet nau¢nih ostvarenja su rezultat rada na nacionalnom projektu
11145001 ,,Nanostrukturni funkcionalni i kompozitni materijali u katalitickim i sorpcionim
procesima” koji je bio finansiran od strane Ministarstva prosvete, nauke i tehnolo§kog razvoja
Republike Srbije, dok je peti rad rezultat nau¢no-istrazivackog projekta izmedu R Srbije 1 NR
Kine, pod nazivom “Pilot research on heterogeneous biodiesel production”.

2.4. ANALIZA RADOVA KOJI KANDIDATKINJU KVALIFIKUJU ZA 1ZBOR U
ZVANJE VISI NAUCNI SARADNIK

Naucno-istrazivacki rad dr Ivane Luki¢ nakon izbora u prethodno zvanje moze se podeliti
u dve grupe. Prva, dominantna grupa radova posvecena je razvoju i unapredenju tehnologija
sinteze biodizela, pre svega istrazivanjima iz oblasti heterogeno katalizovane metanolize
rafinisanih i koriS¢enih biljnih ulja. Pored sinteze i karakterizacije katalizatora, i ispitivanja
njihove efikasnosti i stabilnosti u sintezi biodizela, posebna paZnja posvecena je analizi
kinetike procesa metanolize, pri ¢emu je koris¢en kineticki model razvijen u okviru doktorske
disertacije kandidatkinje 1 testirana mogucnost njegove primene za odredivanje brzine procesa
materijala.

Najveci deo istrazivanja iz oblasti biodizela odnosi se na upotrebu kalcijum oksida. CaO,
bilo kao ¢isto jedinjenje, mesSoviti oksid ili na nosacu, zbog svoje velike aktivnosti, niske cene i
mogucnosti dobijanja iz otpadnih sirovina, jedan je od najviSe ispitivanih heterogenih
katalizatora za sintezu biodizela. U okviru ovih istrazivanja kandidatkinje, razliciti katalizatori
na bazi CaO dobijeni su mehanohemijskim putem i nakon detaljne karakterizacije (TGA/DTA,
XRD, SEM-EDS, FTIR, N2 adsorpcija-desorpcija, odredivanje baznosti metodom Hammetovih
indikatora, rastvorljivosti u metanolu i raspodele veli¢ine Cestica), koris¢eni u reakciji
metanolize suncokretovog ulja u Sarznom reaktoru. U radu 2.2/1 pokazano je da se
mehanohemijskim tretmanom suspenzije CaO i glicerola u trajanju od 5 h i uz dodatak male
koli¢ine metanola pred kraj mlevenja moze dobiti kalcijum digliceroksid (CaDG). Pripremljeni
katalizator je testiran u metanolizi suncokretovog ulja pri razli¢itim procesnim parametrima:
koli¢ina katalizatora, intenzitet meSanja, temperatura i molski odnos metanol:ulje. Nadeno je
da je glavna prednost koris¢enja CaDG kao katalizatora smanjenje otpora prenosa mase u
pocetnim stupnjevima metanolize, jer u njegovom prisustvu dolazi do boljeg dispergovanja
metanola u ulju uz stvaranje fine disperzije ove dve prakti¢noo nemesljive te¢nosti. Kineticki
model, prethodno razvijen u okviru doktorske disertacije, primenjen je za simulaciju
metanolize suncokretovog ulja koriS¢enjem CaDG kao katalizatora, i nadeno je da on dobro
opisuje eksperimentalne rezultate. Za razliku od CaDG, potpuna sinteza cink glicerolata
mehanohemijskim putem nije postignuta (2.2/23).
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Sinteza, karakterizacija 1 ispitivanje kataliticke aktivnosti serije meSovitih oksida
perovskitske strukture CaTiOs, CaMnQOgz, CaZrOs i CaxFe.Os prikazani su u publikacijama
2.216, 2.2/13, 2.2/24 1 2.2/27. Rezultati XRD i EDS analize potvrdili su da su dobijeni ¢isti,
jednofazni materijali, medutim pokazano je da Cisti perovskiti ne poseduju kataliticku aktivnost
na temperaturi od 60 °C u metanolizi suncokretovog ulja, dok se na temperaturi od 165 °C
postizu visoki prinosi ve¢ nakon 2 h reakcije. SmeSe prahova CaO i silika-gela (SiO2) u
molarnim odnosima 1:1, 1,5:1, 2:1 i 3:1 mehanohemijski su tretirane sa dodatkom vode, i
dobijeni materijal zareni sa ciljem sintetizovanja jedinjenja CaSiO3, CasSi2O7, CaxSiOs |
Ca0/Ca,Si04 dvofazne smese (2.2/3, 2.2/14, 2.2/22 i 2.2/27). Kataliticka aktivnost ovako
dobijenih kalcijum silikatnih jedinjenja sa razliitim odnosom Ca/Si ispitivana je u
transesterifikaciji triacilglicerola (suncokretovo ulje) sa metanolom. Uzorci nominalnog
sastava 2Ca0-SiO2 i 3Ca0-SiO2 zareni na 700 °C, kao i uzorak 3CaO-SiO2 zaren na 900 °C
pokazali su visoku aktivnost sa konverzijom triacilglicerola i prinosom metil estara masnih
kiselina (MEMK) ve¢im od 96%. Aktivnost ovih uzoraka je pripisana prisustvu slobodnog
CaO definisanog kompleksnom smesom CaO/Ca,SiOa. Ispitivana je i stabilnost i deaktivacija
katalizatora sa osnovom CaO, i to CaO-ZnO i 3Ca0-SiO> mesovitih oksida u reakciji
transesterifikacije suncokretovog ulja na 60 °C, kao i moguénost ponovnog koriséenja (2.2/3 i
2.2/17). Katalizator nominalnog sastava 3CaO-SiO, pokazao je dobru stabilnost, sa prinosom
ve¢im od 97% tokom Ccetiri ciklusa, dok je za CaO-ZnO uocen pad aktivnosti posle treceg
uzastopnog koriS¢enja. Karakterizacija katalizatora posle reakcije pokazala je da je uocena
deaktivacija katalizatora verovatno posledica blokade aktivnih centara adsorpcijom organskih
jedinjenja iz reakcione smese.

U dvostepenom procesu sinteze MEMK, CaO je primenjen u prvom stupnju procesa za
predtretman koriS¢enog ulja sa ciljem da se adsorpcijom uklone slobodne masne kiseline
(2.2/26). Adsorpcioni proces je efikasan, ekoloski metod, u kom se tros$i malo energije, uz
minimalne gubitke ulja. Nakon toga, u drugom stupnju, izvedena je reakcija metanolize
tretiranog ulja koriS¢enjem mehanohemijski dobijenog CaO-ZnO c¢vrstog katalizatora na
temperaturi od 60 °C pri ¢emu je ostvaren visok prinos MEMK od 96% ve¢ nakon 15 minuta
reakcije. Pepeo ljuske oraha, koji se sastoji od metalnih oksida, uglavnom CaO i K20, pokazao
je dobru kataliticku aktivnost u metanolizi suncokretovog ulja sa prinosom ve¢im od 98% veé
nakon 10 min (2.2/29). Rad 2.2.10 je pregledni rad u kom je detaljno obradena primena
katalizatora na bazi CaO u sintezi biodizela. Analizirane su moguc¢nosti primene ¢istog CaO
kao 1 razli¢itih baznih jedinjenja sa CaO kao aktivnom komponentom, nac¢ini njihove pripreme,
aktivnost u procesu transesterifikacije, kinetika procesa, kao i mogucnosti unapredenja
postojecih i razvoja novih procesa dobijanja biodizela koris¢enjem ovog tipa katalizatora.

Za proizvodnju biodizela veéeg kapaciteta kontinualni procesi imaju prednost u odnosu
na Sarzne jer poboljSavaju ukupni ekonomski efekat, obezbeduju¢i nizu proizvodnu cenu i
uniformniji kvalitet proizvoda, a olaksavaju i kontrolu procesa. Publikacije 2.2/4, 2.2/8, 2.2/9 i
2.2/25, proistekle iz medunarodnog nauéno-istrazivackog projekta sa Kinom, posvecene su
razvoju katalizatora koji je pogodan za primenu u kontinualnom procesu, kao i analizi Kinetike
procesa kako bi se dobili podaci koji ¢e omoguditi projektovanje cevnog reaktora sa
pakovanim slojem katalizatora. U radu 2.2/9 MnCOs je koris¢en u transesterifikaciji sojinog
ulja pri subkriticnim uslovima metanola 1 razli¢itim procesnim parametrima: koliina
katalizatora, temperatura i molski odnos metanol:ulje. Najpre je pokazana visoka aktivnost i
dobra stabilnost u SarZnom reaktoru, §to je zatim potvrdeno 1 pri kontinualnoj transesterifikaciji
u maloj HPLC koloni, gde je i nakon 17 dana konverzija triacilglicerola bila skoro potpuna.
Karakterizacija (XRD, SEM/EDS, FTIR) je pokazala da tokom 370 h kontinualnog procesa
nije doSlo do promene kristalne strukture katalizatora, ve¢ samo do adsorpcije organskih
jedinjenja na aktivne centre, kao i izluzivanja Mn. Takode je pokazano da kompleksni kineticki
modeli, koji se zasnivaju na prenosu mase i hemijskoj reakciji na povr$ini katalizatora, mogu
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veoma efikasno da predvide konverziju triacilglicerola. Cilj daljeg istrazivanja bio je da se
MnCO3 pripremi u obliku granula kako bi bio pogodan za primenu u veéem, industrijskom
postrojenju. MnCOsz je pomesSan sa Na-silikatom i odnos polaznih komponentata je
optimizovan da bi se ekstrudiranjem dobile ¢estice odgovarajuce ¢vrstoce i1 prec¢nika 0,99-1,99
mm (2.2/8). Katalizator je testiran pri razli¢itim radnim uslovima (koli¢ina katalizatora,
temperatura, vreme reakcija i molski odnos metanol:ulje) u Sarznom reaktoru (2.2/8 i 2.2/25).
Utvrdeno je i da dobijeni katalizator ima dobru stabilnost, sa ostvarenih 99% konverzije
triacilglicerola i 97,5% prinosa MEMK posle 8 uzastopnih ciklusa kori§¢enja. Kinetika procesa
transesterifikacije analizirana je koris¢enjem 3 modela: jednostavnog modela nepovratne
reakcije prvog reda, kao i 2 kompleksna modela, pri ¢emu je najbolje slaganje sa
eksperimentalnim podacima postignuto primenom modela koji je razvijen u okviru doktorske
disertacije kandidatkinje. Primenjene su razliCite tehnike karakterizacije katalizatora pre
reakcije i posle 9 ciklusa uzastopnog koris¢enja, i utvrdeno je da dolazi do izluzivanja Na i Mn,
pogotovo u prvom ciklusu, nakon ¢ega ono postaje znacajno slabije. Na osnovu rezultata
ispitivanja u laboratorijskim uslovima projektovano je pilot postrojenje za sintezu biodizela iz
sojinog ulja pri subkritiénim uslovima metanola i u prisustvu MnCOs/Na-silikata kao
heterogenog katalizatora (2.2/4). Analizirana je Kinetika reakcije metanolize izvedene
eksperimentalno u $arznim uslovima na temperaturi od 175 °C i pritisku od 25 bar pri molskom
odnosu metanol:ulje 18:1 1 razli¢itim koli¢inama katalizatora (5, 10 1 20 % u odnosu na masu
ulja), a dobijeni podaci su iskori§¢eni za projektovanje cevnog reaktora sa pakovanim slojem
katalizatora kao glavne jedinica pilot postrojenja kapaciteta 100 L/dan. Projektovano pilot
postrojenje testirano je pri razli¢itim operativnim uslovima. Pracen je rad pilot postrojenja kao i
proces metanolize u toku 85 h kontinualnog rada i analizirani su maseni bilansi procesa.
Postignuti su visoki stepen konverzije sojinog ulja (99,8 %) i prinos MEMK (>97,5 %), pri
¢emu je karakterizacijom utvrdeno da nije doslo do strukturnih promena katalizatora.

U radu 2.2/11 analizirana je kinetika reakcije transesterifikacije na visokoj temperaturi
katalizovana razli¢itim katalizatorima. Primenjena su tri modela: model reakcije prvog reda,
kao i dva kompleksna modela — model sa promenljivim redom reakcije i model koji ukljucuje
otpor prenosu mase i hemijsku reakciju na povrsini katalizatora. Rad 2.2/5 bavi se sintezom,
karakterizacijom 1 testiranjem katalitiCke aktivnosti katalizatora na bazi Ce i Mn oksida u
metanolizi sojinog ulja pri subkriti¢cnim uslovima metanola. Katalizator je pokazao dobru
aktivnost i stabilnost ¢ak i pri sadrzaju vode i slobodnih masnih kiselina u ulju od 1,5 i 3%.

Druga grupa radova dr Ivane Luki¢ odnosi se na oblast primene natkriti¢nih fluida. Ova
istrazivanja obuhvataju proces impregnacije bioaktivnih komponenata na biodegradabilne
polimerne filmove, kao i ekstrakcije iz biljnih sirovina, uz pomo¢ natkriti¢nog ugljenik (IV)-
oksida u cilju dobijanja materijala sa antimikrobnim i antioksidativnim dejstvima koji mogu
imati primenu u industriji hrane, farmaciji i medicini. Polimerni filmovi poli (mle¢ne
kiseline)/poli (e-kaprolaktona) (PLA/PCL) dobijeni su metodom izlivanja a zatim imregnirani
timolom, karvakrolom ili njthovom sme$om upotrebom natkriti¢cnog CO2 na temperaturi od 40
°C, pritisku od 100 bar i vremenu impregnacije od 5 h (2.2/.2, 2.2/15 i 2.2/28). Analizirane su
morfoloske, strukturne i mehanicke osobine dobijenih filmova, kao i njihova antioksidativna
aktivnost 1 sadrzaj polifenola. Takode je ispitana i1 kinetika otpuStanja aktivne supstance u
destilovanoj vodi i modelovana primenom ¢etiri modela od kojih su Korsmeyer-Peppas i
Weibull modeli pokazali najbolje slaganje sa eksperimentalnim podacima (2.2/2). Rezultati su
ukazali na veliki potencijal dobijenih filmova kao materijala za aktivno pakovanje hrane. Za
istu namenu pripremljeni su i biodegradabilni filmovi na bazi skroba i hitozana i impregnirani
timolom primenom natkriti¢cnog CO2 (2.2/7 i 2.2/21). Dodatak prirodnog zeolita povecao je
kapacitet filmova omogucivsi prinos impregnacije od 24%, a ovi filmovi pokazali su i jaku
antibakterijsku aktivnost protiv bakterija Staphylococcus aureus i Escherichia coli.
Superiornost natkriticne imregnacije u odnosu na klasi¢nu, vlaznu impregnaciju, pokazana je u
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slucaju prirodnog zeolita-klinoptilolita koji je impregniran timolom u svrhu dobijanja
dezificijensa sa dokazanim antibakterijskim dejstvom (2.2/12). Natkriticna ekstrakcija iz
semena badelja uporedjena je sa konvencionalnom metodom ekstrakcije u aparaturi po
Soxhletu upotrebom n-heksana i etanola (2.2/16). lako su obe metode omogucile izdvajanje
slicne koli¢ine ekstrakta, hemijskom analizom utvrdeno je da etanolni ekstrakt sadrzi najvecu
koli¢inu bioaktivne komponente silimarina. Integrisani process ekstrakcije iz mati¢njaka i
impregnacije pamu¢ne gaze pomocu natkriticnog CO2, uspes$no je izveden sa ciljem da se
dobije materijal sa antivirusnom aktivnosc¢u za potencijalnu topikalnu primenu (2.2/18).

2.5. CITIRANOST NAUCNIH RADOVA (bez autocitata) PREMA BAZI SCOPUS
(na dan 22.10.2020)
Radovi dr Ivane Lukié citirani su ukupno 472 puta (bez autocitata svih autora), dok je
HirSov indeks (h-indeks) 12, odnosno 11 (bez autocitata), prema Scopus bazi na dan
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Zdujié¢ M., Luki¢ 1., Kesié¢ Z., Jankovié-Castvan L., Markovié¢ S., Jovalekié¢ C., Skala D., Synthesis of CaO—
SiO2 compounds and their testing as heterogeneous catalysts for transesterification of sunflower oil,
Advanced Powder Technology 30 (6) (2019) 1141-1150.

1. Niuniavaite, D., Baltakys, K., Dambrauskas, T., Eisinas, A., Rubinaite, D., & Jaskunas, A. (2020).
Microstructure, thermal stability, and catalytic activity of compounds formed in CaO-SiO2-Cr(NOs)s-H,0
system. Nanomaterials, 10(7), 1-16. doi:10.3390/nan010071299

2. Qu, T, Niu, S., Gong, Z., Han, K., Wang, Y., & Lu, C. (2020). Wollastonite decorated with calcium oxide as
heterogeneous transesterification catalyst for biodiesel production: Optimized by response surface
methodology. Renewable Energy, 159, 873-884. doi:10.1016/j.renene.2020.06.009

3. Tabatabaei, M., Aghbashlo, M., Dehhaghi, M., Panahi, H. K. S., Mollahosseini, A., Hosseini, M., &
Soufiyan, M. M. (2019). Reactor technologies for biodiesel production and processing: A review. Progress in
Energy and Combustion Science, 74, 239-303. doi:10.1016/j.pecs.2019.06.001

4., Tomul, F., Arslan, Y., & Tran, H. N. (2019). Metal-loaded carbonated mesoporous calcium silicates:
Synthesis, characterization, and application for diclofenac removal from water. Industrial and Engineering
Chemistry Research, 58(48), 22084-22093. doi:10.1021/acs.iecr.9b03903

Liu H., Luki¢ I., Miladinovi¢ M.R., Veljkovi¢ V.B., Zduji¢ M., Zhu X., Zhang Y., Skala D.U., Continuous
biodiesel production under subcritical condition of methanol —Design of pilot plant and packed bed reactor
with MnCOzs/Na-silicate catalyst, Energy Conversion and Management 168 (2018) 494-504.

1. Aghel, B., Mohadesi, M., Ansari, A., & Maleki, M. (2019). Pilot-scale production of biodiesel from waste
cooking oil using Kkettle limescale as a heterogeneous catalyst. Renewable Energy, 142, 207-214.
doi:10.1016/j.renene.2019.04.100

2. Zhang, J.,, Liu, J., Huang, X., Choi, S., Zhu, R., Tang, S., &Tavlarides, L. L. (2020). Heterogeneous catalytic
esterification of oleic acid under sub/supercritical methanol over y-Al,Os. Fuel, 268
doi:10.1016/j.fuel.2020.117359

Zhang Y., Liu H., Zhu X., Lukié¢ L, Zduji¢ M., Shen X., Skala D., Biodiesel synthesis and kinetic analysis

based on MnCOzs/Na silicate as heterogeneous catalyst, Journal of Serbian Chemical Society 83 (3) (2018)

345-365.

1. Sukumar, V., Senthilkumar, R., Manieniyan, V.(2019) Bio oil from bio waste (Mahua oil cake) using fast
pyrolysis process, International Journal of Innovative Technology and Exploring Engineering, 8 (10) 2525-
2528.

Nasreen S., Liu H., Ali Qureshi L., Sissou Z., Lukic I., Skala D., Cerium-manganese oxide as catalyst for

transesterification of soybean oil with subcritical methanol, Fuel Processing Technology 148 (2016) 76-84.

1. Hidayat, A., Mukti, N.I.F., Handoko, B., Sutrisno, B. (2018).Biodiesel production from rice bran oil over
modified natural zeolite catalyst. International Journal of Technology, 9(2), 400-411.
doi:10.14716/ijtech.v9i2.1084

2. Krobkrong, N., Itthibenchapong, V., Khongpracha, P., & Faungnawakij, K. (2018). Deoxygenation of oleic
acid under an inert atmosphere using molybdenum oxide-based catalysts. Energy Conversion and
Management, 167, 1-8. doi:10.1016/j.enconman.2018.04.079

13



10.

11.

Luo, Q., He, B., Liang, M., Kong, A., & Li, J. (2017). Continuous transesterification to produce biodiesel
under HTCC/Na2SiO3/NWF composite catalytic membrane in flow-through membrane reactor. Fuel, 197,
51-57. d0i:10.1016/j.fuel.2016.12.089

Mahmoud, H. R., El-Molla, S. A., & lbrahim, M. M. (2020). Biodiesel production via stearic acid
esterification over mesoporous ZrO2/SiO2 catalysts synthesized by surfactant-assisted sol-gel auto-
combustion route. Renewable Energy, 160, 42-51. doi:10.1016/j.renene.2020.06.005

Niu, L., Xian, G., Long, Z., Zhang, G., & Zhou, N. (2020). MnCeOx/diatomite catalyst for persulfate
activation to degrade organic pollutants. Journal of Environmental Sciences (China), 89, 206-217.
doi:10.1016/j.jes.2019.09.020

Qu, T., Niu, S., Zhang, X., Han, K., & Lu, C. (2021). Preparation of calcium modified zn-Ce/Al203
heterogeneous catalyst for biodiesel production through transesterification of palm oil with methanol
optimized by response surface methodology. Fuel, 284 doi:10.1016/j.fuel.2020.118986
Shobhana-Gnanaserkhar, Asikin-Mijan, N., AbdulKareem-Alsultan, G., Sivasangar-Seenivasagam, lzham, S.
M., & Taufig-Yap, Y. H. (2020). Biodiesel production via simultaneous esterification and transesterification
of chicken fat oil by mesoporous sulfated Ce supported activated carbon. Biomass and Bioenergy, 141
doi:10.1016/j.biombioe.2020.105714

Wu, Y., Song, X., Cai, F., & Xiao, G. (2017). Synthesis of glycerol carbonate from glycerol and diethyl
carbonate over ce-NiO catalyst: The role of multiphase Ni. Journal of Alloys and Compounds, 720, 360-368.
doi:10.1016/j.jallcom.2017.05.292

Wu, Y., Song, X., Zhang, J., Li, S., Yang, X., Wang, H., Xiao, G. (2018). Synthesis of glycerol carbonate
from glycerol and diethyl carbonate over CeO,-CdO catalyst: The role of Ce4+ doped into CdO lattice.
Journal of the Taiwan Institute of Chemical Engineers, 87, 131-139. doi:10.1016/j.jtice.2018.03.023

Zhang, J., Wu, Y., Song, X., Xu, S., Li, S., Zhu, Y., Xiao, G. (2018). Thermodynamic and kinetic studies for
synthesis of glycerol carbonate from glycerol and diethyl carbonate over Ce—NiO catalyst. Chemical Papers,
72(11), 2909-2919. doi:10.1007/s11696-018-0518-3

Zhang, Q., Wei, F., Ma, P., Zhang, Y., Wei, F., & Chen, H. (2018). Mesoporous Al-Mo oxides as an effective
and stable catalyst for the synthesis of biodiesel from the esterification of free-fatty acids in non-edible oils.
Waste and Biomass Valorization, 9(6), 911-918. doi:10.1007/s12649-017-9865-5

Kesi¢ Z., Lukié L., Zduji¢ M., Jovaleki¢ C, Veljkovi¢ V.,Skala D., Assessment of CaTiOs, CaMnQOs, CaZrOs
and CaxFe:Os perovskites as heterogeneous base catalysts for biodiesel synthesis, Fuel Processing
Technology 143 (2016) 162—168.

1

Berrones-Hernandez, R., del Carmen Pérez-Luna, Y., Sanchez-Roque, Y., Pantoja-Enriquez, J., Grajales-
Penagos, A. L., Lopez-Cruz, C. F., . .. Sebastian, P. J. (2019). Heterogeneous esterification of waste cooking
oil with sulfated titanium dioxide (STi). Bioenergy Research, 12(3), 653-664. doi:10.1007/s12155-019-
09999-0

Dos Santos, A. G., Dos Santos, F. K. G., De Macedo, D. A., Lobato, M. F., Da Silva Filho, E. D., Vital, A.
B., & De Souza, C. P. (2017). Synthesis of the perovskite-type BaCe0.8Pr0.05Cu0.1503-5 via EDTA-citrate.
Materials Research, 20, 452-457. doi:10.1590/1980-5373-MR-2016-1081

Fang, M., Yao, X., Li, W, Li, Y., Shui, M., & Shu, J. (2018). The investigation of lithium doping perovskite
oxide LiMnO3 as possible LIB anode material. Ceramics International, 44(7), 8223-8231.
doi:10.1016/j.ceramint.2018.02.002

Gagrani, A., & Tsuzuki, T. (2019). Calcium manganese oxides as biomimetic catalysts in energy applications:
A short review. Chemical Engineering Science, 194, 116-126. doi:10.1016/j.ces.2018.06.059

Gongalves, A. M., Lima-Corréa, R. A. B., Assaf, J. M., & Nogueira, A. R. A. (2017). Lithium and calcium
based perovskite type oxides for ethylic transesterification. Catalysis Today, 279, 177-186.
doi:10.1016/j.cattod.2016.06.018

Guo, J., Ye, X., Liu, Z., Wang, W., Qin, S., Zhou, B., &Long, Y. (2019). High-pressure synthesis of A-site
ordered perovskite CaMn3(Fe3Mn)O12 and sequential long-range antiferromagnetic ordering and spin glass
transition. Journal of Solid State Chemistry, 278 doi:10.1016/j.jssc.2019.120921

Jindapon, W., Jaiyen, S., & Ngamcharussrivichai, C. (2016). Seashell-derived mixed compounds of ca, zn
and al as active and stable catalysts for the transesterification of palm oil with methanol to biodiesel. Energy
Conversion and Management, 122, 535-543. doi:10.1016/j.enconman.2016.06.012

Lanfredi, S., Matos, J., da Silva, S. R., Djurado, E., Sadouki, A. S., Chouaih, A., Nobre, M. A. L. (2020). K-
and Cu-doped CaTiOs-based nanostructured hollow spheres as alternative catalysts to produce fatty acid ethyl
esters as potential biodiesel. Applied Catalysis B: Environmental, 272 doi:10.1016/j.apcath.2020.118986
Lima-Corréa, R. A. B., Castro, C. S., Damasceno, A. S., & Assaf, J. M. (2020). The enhanced activity of base
metal modified MgAl mixed oxides from sol-gel hydrotalcite for ethylic transesterification. Renewable
Energy, 146, 1984-1990. doi:10.1016/j.renene.2019.08.047

14



10. Liu, M., Huang, Y., Liu, Q., Hu, X,, Liu, Q., Chen, H., &Niu, S. (2019). Ferric oxide as a support of carbide
slag for effective transesterification of triglycerides in soybean oil. Energy Conversion and Management, 198
doi:10.1016/j.enconman.2019.111785

11. Lucio, B., Romero, M., & Gonzélez-Aguilar, J. (2019). Analysis of solid-state reaction in the performance of
doped calcium manganites for thermal storage. Solid State lonics, 338, 47-57. d0i:10.1016/j.ssi.2019.05.007

12. Marwaha, A., Dhir, A., Mahla, S. K., & Mohapatra, S. K. (2018). An overview of solid base heterogeneous
catalysts for biodiesel production. Catalysis Reviews - Science and Engineering, 60(4), 594-628.
doi:10.1080/01614940.2018.1494782

13. Mazaheri, H., Ong, H. C., Masjuki, H. H., Arslan, A., Chong, W. T., & Amini, Z. (2019). Friction and wear
characteristics of rice bran oil based biodiesel using calcium oxide catalyst derived from chicoreus brunneus
shell. Energy  Sources, Part A: Recovery, Utilization and Environmental  Effects,
doi:10.1080/15567036.2019.1683100

14. Mufioz-Batista, M. J., Rodriguez-Padron, D., Puente-Santiago, A. R., & Luque, R. (2018).
Mechanochemistry: Toward sustainable design of advanced nanomaterials for electrochemical energy storage
and catalytic applications. ACS Sustainable Chemistry and Engineering, 6(8), 9530-9544.
doi:10.1021/acssuschemeng.8b01716

15. Nurhazigah, A. M. S., Afigah, I. Q., Hisam Abd Aziz, M. F., Aziz, N. A. N., Zalani Daud, M., Hasiah, S., &
Nurhayati, 1. (2020). Microstructure study of calcium manganese oxide (CaMnOs) as perovskite materials.
Paper presented at the Journal of Physics: Conference Series, , 1535(1) doi:10.1088/1742-
6596/1535/1/012024

16. Pirouzmand, M., Seyed-Rasulzade, S. K., & Nikzad-Kojanag, B. (2018). Effect of preparation methods and
pluronic template on the catalytic activity of Ca/SBA-15. Iranian Journal of Chemistry and Chemical
Engineering, 37(2), 53-60

17. Qi, L., Hao, S., & Li, Y. (2017). Microstructure and electrical properties of Cal-xErxMnO3—6 powders
prepared by hydrothermal technique. Research on Chemical Intermediates, 43(1), 153-162.
d0i:10.1007/s11164-016-2612-x

18. Rahmani Vahid, B., Haghighi, M., Toghiani, J., & Alaei, S. (2018). Hybrid-coprecipitation vs. combustion
synthesis of mg-al spinel based nanocatalyst for efficient biodiesel production. Energy Conversion and
Management, 160, 220-229. doi:10.1016/j.enconman.2018.01.030

19. Silveira Junior, E. G., Justo, O. R., Perez, V. H., Reyero, l., Serrano-Lotina, A., Campos Ramirez, L., & Dos
Santos Dias, D. F. (2018). Extruded catalysts with magnetic properties for biodiesel production. Advances in
Materials Science and Engineering, 2018 doi:10.1155/2018/3980967

20. Stoyanova, D., Stambolova, I., Blaskov, V., Zaharieva, K., Avramova, |., Dimitrov, O., Nedyalkov, N.
(2019). Mechanical milling of hydrothermally obtained CaTiOs; powders—morphology and photocatalytic
activity. Nano-Structures and Nano-Objects, 18 doi:10.1016/j.nan0s0.2019.100301

21. Stoyanova, D. D., & Stambolova, I. D. (2018). Effect of mechanical activation of CaTiOs; powder on some
physicochemical properties. Comptes Rendus De L'Academie Bulgare Des Sciences, 71(12), 1623-1628.
doi:10.7546/CRABS.2018.12.05

22. Sudarsanam, P., Peeters, E., Makshina, E. V., Parvulescu, V. I., & Sels, B. F. (2019). Advances in porous and
nanoscale catalysts for viable biomass conversion. Chemical Society Reviews, 48(8), 2366-2421.
d0i:10.1039/c8cs00452h

23. Tran-Nguyen, P. L., Ong, L. K, Go, A. W., Ju, Y. & Angkawijaya, A. E. (2020). Non-catalytic and
heterogeneous acid/base-catalyzed biodiesel production: Recent and future developments. Asia-Pacific
Journal of Chemical Engineering, 15(3) doi:10.1002/apj.2490

24. Yahya, N. Y., Ngadi, N., Jusoh, M., & Halim, N. A. A. (2016). Characterization and parametric study of
mesoporous calcium titanate catalyst for transesterification of waste cooking oil into biodiesel. Energy
Conversion and Management, 129, 275-283. doi:10.1016/j.enconman.2016.10.037

Lukié 1., Kesi¢ Z., Zduji¢ M., Skala D., Calcium diglyceroxide synthesized by mechanochemical treatment,
its characterization and application as catalyst for fatty acid methyl esters production, Fuel 165 (2016) 159—
165.

1. Avhad, M. R,, Gangurde, L. S., Sanchez, M., Bouaid, A., Aracil, J., Martinez, M., & Marchetti, J. M. (2018).
Enhancing biodiesel production using green glycerol-enriched calcium oxide catalyst: An optimization study.
Catalysis Letters, 148(4), 1169-1180. doi:10.1007/s10562-018-2312-9

2. Avhad, M. R., S&nchez, M., Bouaid, A., Martinez, M., Aracil, J., & Marchetti, J. M. (2016). Modeling
chemical kinetics of avocado oil ethanolysis catalyzed by solid glycerol-enriched calcium oxide. Energy
Conversion and Management, 126, 1168-1177. doi:10.1016/j.enconman.2016.07.060

3. Chen, X, Li, Z, Chun, Y. Yang, F, Xu, H, & Wu, X. (2020). Effect of the formation of
Diglycerides/Monoglycerides on the kinetic curve in oil transesterification with methanol catalyzed by
calcium oxide. ACS Omega, 5(9), 4646-4656. doi:10.1021/acsomega.9b04431

15



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Chen, X., Yue, C., Zhang, P., Fan, M., & Jiang, P. (2020). (CaO-Y,03)@LiFesOs magnetic catalyst by doping
yttrium for improving stability: Optimized by response surface methodology for biodiesel production. Journal
of the Chinese Chemical Society, 67(5), 789-804. doi:10.1002/jccs.201900321

de Jesus de Oliveira, C., Teleken, J. G., & Alves, H. J. (2020). Catalytic efficiency of the eggshell calcined
and enriched with glycerin in the synthesis of biodiesel from frying residual oil. Environmental Science and
Pollution Research, 27(15), 17878-17890. doi:10.1007/s11356-020-08272-8

Esipovich, A., Rogozhin, A., Danov, S., Belousov, A., & Kanakov, E. (2018). The structure, properties and
transesterification catalytic activities of the calcium glyceroxide. Chemical Engineering Journal, 339, 303-
316. doi:10.1016/j.cej.2018.01.142

Garcia, I. L. (2016). Feedstocks and challenges to biofuel development. Handbook of biofuels production:
Processes and technologies: Second edition (pp. 85-118) doi:10.1016/B978-0-08-100455-5.00005-9

Gupta, A. R., & Rathod, V. K. (2018). Waste cooking oil and waste chicken eggshells derived solid base
catalyst for the biodiesel production: Optimization and Kkinetics. Waste Management, 79, 169-178.
doi:10.1016/j.wasman.2018.07.022

Hsiao, M., Chang, L., & Hou, S. (2019). Study of solid calcium diglyceroxide for biodiesel production from
waste cooking oil using a high speed homogenizer. Energies, 12(17) doi:10.3390/en12173205

Kanda, L. R. S., Hamerski, F., Corazza, M. L., & Wypych, F. (2019). Preliminary assessment of the
processing of high-acidity fatty materials using solid catalysts for the obtainment of fatty acid methyl esters.
Brazilian Journal of Chemical Engineering, 36(4), 1535-1551. doi:10.1590/0104-6632.20190364520190101
Korkut, 1., & Bayramoglu, M. (2018). Selection of catalyst and reaction conditions for ultrasound assisted
biodiesel production from canola oil. Renewable Energy, 116, 543-551. doi:10.1016/j.renene.2017.10.010

Li, A, Song, H., Xu, X., Meng, H., Lu, Y., & Li, C. (2018). Greener production process of acetylene and
calcium diglyceroxide via mechanochemical reaction of CaC2 and glycerol. ACS Sustainable Chemistry and
Engineering, 6(8), 9560-9565. doi:10.1021/acssuschemeng.8b01864

Malpartida, 1., Maireles-Torres, P., Vereda, C., Rodriguez-Maroto, J. M., Halloumi, S., Lair, V., Lacoste, F.
(2020). Semi-continuous mechanochemical process for biodiesel production under heterogeneous catalysis
using calcium diglyceroxide. Renewable Energy, 159, 117-126. doi:10.1016/j.renene.2020.05.020

Panjaitan, F. R., Yamanaka, S., & Kuga, Y. (2017). Soybean oil methanolysis over scallop shell-derived CaO
prepared via methanol-assisted dry nano-grinding. Advanced Powder Technology, 28(7), 1627-1635.
doi:10.1016/j.apt.2016.12.020

Pannilawithana, N. A., & Pathirana, H. M. K. K. (2017). A green method to produce biodiesel from palm
olein oil. Journal of Qil Palm Research, 29(2), 267-277. d0i:10.21894/jopr.2017.2902.11

Papargyriou, D., Broumidis, E., de Vere-Tucker, M., Gavrielides, S., Hilditch, P., Irvine, J. T. S., &
Bonaccorso, A. D. (2019). Investigation of solid base catalysts for biodiesel production from fish oil.
Renewable Energy, 139, 661-669. doi:10.1016/j.renene.2019.02.124

Reyero, I., Moral, A., Bimbela, F., Radosevic, J., Sanz, O., Montes, M., & Gandia, L. M. (2016). Metallic
monolithic catalysts based on calcium and cerium for the production of biodiesel. Fuel, 182, 668-676.
doi:10.1016/j.fuel.2016.06.043

Sandra, S., Konstantinovi¢, Danilovi¢, B. R., Ciri¢, J. T., Ili¢, S. B., Savi¢, D. S., & Veljkovi¢, V. B. (2016).
Valorization of crude glycerol from biodiesel production. [Valorizacija sirovog glicerola iz proizvodnje
biodizela] = Chemical Industry and Chemical Engineering  Quarterly, 22(4), 461-4809.
d0i:10.2298/CICEQ160303019K

Zhang, P., Chen, X., Leng, Y., Dong, Y., Jiang, P., & Fan, M. (2020). Biodiesel production from palm oil and
methanol via zeolite derived catalyst as a phase boundary catalyst: An optimization study by using response
surface methodology. Fuel, 272 doi:10.1016/j.fuel.2020.117680

Nasreen S., Liu H., Lukic I., Ali Qureshi L., Skala D., Heterogeneous Kkinetics of vegetable oil
transesterification at high temperature, Chemical Industry and Chemical Engineering Quarterly 22 (4)
(2016) 419-429

1.

Cheema, S. I, Ahmad, M., Ullah, R., Mothana, R. A., Noman, O. M., Zafar, M., & Akhtar, M. T. (2020).
Implication, visualization, and characterization through scanning electron microscopy as a tool to identify
nonedible oil seeds. Microscopy Research and Technique, doi:10.1002/jemt.23595

Fatimah, 1., Rubiyanto, D., Taushiyah, A., Najah, F. B., Azmi, U., & Sim, Y. (2019). Use of ZrO 2 supported
on bamboo leaf ash as a heterogeneous catalyst in microwave-assisted biodiesel conversion. Sustainable
Chemistry and Pharmacy, 12 doi:10.1016/j.scp.2019.100129

Hung, C., Chen, C., Sheu, H., & Chang, J. (2018). Deactivation and rejuvenation of pellet MgO/SiO2
catalysts for transesterification of soybean oil with methanol to biodiesel: Roles of MgO morphology change
in catalysis. Industrial and Engineering Chemistry Research, 57(2), 456-469. doi:10.1021/acs.iecr.7b02859
Munir, M., Ahmad, M., Saeed, M., Waseem, A., Rehan, M., Nizami, A. & Sultana, S. (2019). Sustainable
production of bioenergy from novel non-edible seed oil (prunus cerasoides) using bimetallic impregnated

16



montmorillonite clay catalyst. Renewable and Sustainable Energy Reviews, 109, 321-332.
doi:10.1016/j.rser.2019.04.029

Kesié¢ Z., Luki¢ L., Zduji¢ M., Mojovié¢ Lj., Skala D., Calcium oxide based catalysts for biodiesel production:
a review, Chemical Industry and Chemical Engineering Quarterly 22 (4) (2016) 391-408.

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Al-Shaibani, S. W., Hussein, T. A., Abdulridha, W. M., & Hussein, H. J. (2019). The effect of calcium oxide
nanoparticles on liver enzymes in white rats. Journal of Global Pharma Technology, 11(3), 304-308.

Ashok, A., Kennedy, L. J., & Vijaya, J. J. (2019). Structural, optical and magnetic properties of Znl-
XMnxFe.O4 spinel nano particles for transesterification of used cooking oil. Journal of Alloys and
Compounds, 780, 816-828. doi:10.1016/j.jallcom.2018.11.390

Bankovi¢-Ili¢, I. B., Miladinovi¢, M. R., Stamenkovi¢, O. S., & Veljkovi¢, V. B. (2017). Application of nano
CaO—based catalysts in biodiesel synthesis. Renewable and Sustainable Energy Reviews, 72, 746-760.
doi:10.1016/j.rser.2017.01.076

De Lima, A. L., & Mota, C. J. A. (2019). Biodiesel: A survey on production methods and catalysts. Jatropha,
challenges for a new energy crop: Volume 3: A sustainable multipurpose crop (pp. 475-491)
doi:10.1007/978-981-13-3104-6_23

El-Metwaly, N., Farghaly, T. A., Althagafi, I., & Elghalban, M. G. (2019). Synthesis for novel VO(II)-
triazole complexes; spectral, analytical characterization and catalytic usage for biodiesel synthesis from waste
oil. Journal of Molecular Structure, 1190, 86-101. doi:10.1016/j.molstruc.2019.04.018

Faria, D. N., Cipriano, D. F., Schettino, M. A., Neto, A. C., Cunha, A. G., & Freitas, J. C. C. (2020). Na,ca-
based catalysts supported on activated carbon for synthesis of biodiesel from soybean oil. Materials
Chemistry and Physics, 249 doi:10.1016/j.matchemphys.2020.123173

Faria, D. N., Cipriano, D. F., Schettino, M. A., Neto, A. C., Cunha, A. G., Lopes, T. R., & Freitas, J. C. C.
(2020). Study of thermal transformations in Na,Ca-based catalysts supported on activated carbon and their
application in the synthesis of biodiesel from soybean oil. Journal of Environmental Chemical Engineering,
8(5) doi:10.1016/j.jece.2020.104208

Harreh, D., Saleh, A. A., Reddy, A. N. R., Hamdan, S., & Charyulu, K. (2018). Production of karanja methyl
ester from crude karanja oil using meretrix lyrata synthesised active cao catalyst. International Journal of
Automotive and Mechanical Engineering, 15(3), 5683-5694. doi:10.15282/ijame.15.3.2018.21.0436

Hsiao, M., Chang, L., & Hou, S. (2019). Study of solid calcium diglyceroxide for biodiesel production from
waste cooking oil using a high speed homogenizer. Energies, 12(17) doi:10.3390/en12173205

Hung, C., Chen, C., Sheu, H., & Chang, J. (2018). Deactivation and rejuvenation of pellet MgO/SiO;
catalysts for transesterification of soybean oil with methanol to biodiesel: Roles of MgO morphology change
in catalysis. Industrial and Engineering Chemistry Research, 57(2), 456-469. doi:10.1021/acs.iecr.7b02859
Jain, P. U., & Samant, S. D. (2020). Bi-Os@mSiO; as an environmentally benign and sustainable solid acid
catalyst for benzoylation of aromatics: Impact of silica encapsulation on catalyst leaching and reaction
synergy. ChemistrySelect, 5(15), 4437-4446. doi:10.1002/slct.202000364

Jamil, U., Husain Khoja, A., Liaquat, R., Raza Naqvi, S., Nor Nadyaini Wan Omar, W., & Aishah Saidina
Amin, N. (2020). Copper and calcium-based metal organic framework (MOF) catalyst for biodiesel
production from waste cooking oil: A process optimization study. Energy Conversion and Management, 215
doi:10.1016/j.enconman.2020.112934

Kamal, N. M., Bakar, W. A. W. A, Toemen, S., & Ali, R. (2018). Biodiesel production via transesterification
of low grade cooking oil over heterostructure nano particles of Ni/Mg/Al,Os catalyst. International Journal of
Engineering, Transactions B: Applications, 31(8), 1318-1325. doi:10.5829/ije.2018.31.08b.21

Kara, K., Ouanji, F., El Mahi, M., Lotfi, E. M., Kacimi, M., & Mahfoud, Z. (2019). Biodiesel synthesis from
vegetable oil using eggshell waste as a heterogeneous catalyst. Biofuels, doi:10.1080/17597269.2019.1580972
Kesserwan, F., Ahmad, M. N., Khalil, M., & El-Rassy, H. (2020). Hybrid CaO/Al,O; aerogel as
heterogeneous  catalyst for  biodiesel  production.  Chemical Engineering  Journal, 385
doi:10.1016/j.cej.2019.123834

Khan, A. M., Safi, A. H., Ahmed, M. N., Siddiqui, A. R., Usmani, M. A., Khan, S.& Yasmeen, K. (2019).
Biodiesel synthesis from waste cooking oil using a variety of waste marble as heterogeneous catalysts.
Brazilian Journal of Chemical Engineering, 36(4), 1487-1500. doi:10.1590/0104-6632.20190364s20190021
Kosti¢, M. D., Djalovi¢, 1. G., Stamenkovi¢, O. S., Mitrovi¢, P. M., Adamovi¢, D. S., Kulina, M. K., &
Veljkovi¢, V. B. (2018). Kinetic modeling and optimization of biodiesel production from white mustard
(sinapis alba L.) seed oil by quicklime-catalyzed transesterification. Fuel, 223, 125-139.
d0i:10.1016/j.fuel.2018.03.023

Lawan, I., Garba, Z. N., Zhou, W., Zhang, M., & Yuan, Z. (2020). Synergies between the microwave reactor
and CaOf/zeolite catalyst in waste lard biodiesel production. Renewable Energy, 145, 2550-2560.
doi:10.1016/j.renene.2019.08.008

17



19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

Marinkovi¢, D. M., Avramovi¢, J. M., Stankovi¢, M. V., Stamenkovi¢, O. S., Jovanovi¢, D. M., & Veljkovi¢,
V. B. (2017). Synthesis and characterization of spherically-shaped CaO/y-Al203 catalyst and its application
in biodiesel production. Energy Conversion and Management, 144, 399-413.
doi:10.1016/j.enconman.2017.04.079

Marinkovi¢, D. M., Miladinovi¢, M. R., Avramovié, J. M., Krsti¢, 1. B., Stankovi¢, M. V., Stamenkovi¢, O.
S., &Veljkovi¢, V. B. (2018). Kinetic modeling and optimization of sunflower oil methanolysis catalyzed by
spherically-shaped CaO/y-Al;Os catalyst. Energy Conversion and Management, 163, 122-133.
doi:10.1016/j.enconman.2018.02.048

Mohod, A., Bhaskar, N., Rajan, V., Thakur, R., & Bagal, M. (2020). Intensified synthesis of biodiesel using
low-cost feedstock and catalyst via conventional as well as ultrasonic irradiation based approach. South
African Journal of Chemical Engineering, 33, 74-82. doi:10.1016/j.sajce.2020.05.003

Mokhtar, W. N. A. W., Ramli, M. R., Jamaluddin, M. A., & Ramli, S. (2019). Rare earth metal doped cao as
catalyst for the transesterification reaction of cooking oil. [Logam nadir bumi dop cao sebagai mangkin untuk
tindak balas transesterifikasi minyak masak] Malaysian Journal of Analytical Sciences, 23(4), 660-666.
doi:10.17576/mjas-2019-2304-12

Nayebzadeh, H., Haghighi, M., Saghatoleslami, N., Tabasizadeh, M., & Binaeian, E. (2018). Influence of
carbon source content on the structure and performance of KOH/Cai2Al1403:—C nanocatalyst used in the
transesterification reaction via microwave irradiation. Journal of Alloys and Compounds, 743, 672-681.
doi:10.1016/j.jallcom.2018.01.357

Nunes, A. L. B., & Castilhos, F. (2020). Chemical interesterification of soybean oil and methyl acetate to
FAME using CaO as catalyst. Fuel, 267 doi:10.1016/j.fuel.2020.117264

Pandit, P. R., & Fulekar, M. H. (2017). Egg shell waste as heterogeneous nanocatalyst for biodiesel
production: Optimized by response surface methodology. Journal of Environmental Management, 198, 319-
329. doi:10.1016/j.jenvman.2017.04.100

Pannilawithana, N. A., & Pathirana, H. M. K. K. (2017). A green method to produce biodiesel from palm
olein oil. Journal of Oil Palm Research, 29(2), 267-277. doi:10.21894/jopr.2017.2902.11

Papargyriou, D., Broumidis, E., de Vere-Tucker, M., Gavrielides, S., Hilditch, P., Irvine, J. T. S., &
Bonaccorso, A. D. (2019). Investigation of solid base catalysts for biodiesel production from fish oil.
Renewable Energy, 139, 661-669. doi:10.1016/j.renene.2019.02.124

Pelaez-Samaniego, M. R., Perez, J. F., Ayiania, M., & Garcia-Perez, T. (2020). Chars from wood gasification
for removing H,S from biogas. Biomass and Bioenergy, 142 doi:10.1016/j.biombioe.2020.105754
Petchsoongsakul, N., Ngaosuwan, K., Kiatkittipong, W., Aiouache, F., & Assabumrungrat, S. (2017). Process
design of biodiesel production: Hybridization of ester-and transesterification in a single reactive distillation.
Energy Conversion and Management, 153, 493-503. doi:10.1016/j.enconman.2017.10.013

Sandra, S., Konstantinovi¢, Danilovi¢, B. R., Ciri¢, J. T., Tli¢, S. B., Savi¢, D. S., & Veljkovi¢, V. B. (2016).
Valorization of crude glycerol from biodiesel production. [Valorizacija sirovog glicerola iz proizvodnje
biodizela] = Chemical Industry and Chemical Engineering  Quarterly, 22(4), 461-4809.
doi:10.2298/CICEQ160303019K

Sierra-Cantor, J. F., Parra-Santiago, J. J., & Guerrero-Fajardo, C. A. (2019). Leaching and reusing analysis of
calcium-zinc mixed oxides as heterogeneous catalysts in the biodiesel production from refined palm oil.
International Journal of Environmental Science and Technology, 16(2), 643-654. doi:10.1007/s13762-018-
1710-2

Sun, Y., Zhang, J., Sun, Z., & Zhang, L. (2019). Biodiesel production using calcium-based catalyst from
venus shell: Modeling of startup production in an industrial reactor. Environmental Progress and Sustainable
Energy, 38(3) doi:10.1002/ep.13053

Todorovi¢, Z. B., Troter, D. Z., Doki¢-Stojanovi¢, D. R., Velickovi¢, A. V., Avramovi¢, J. M., Stamenkovic,
O. S, Veljkovi¢, V. B. (2019). Optimization of CaO-catalyzed sunflower oil methanolysis with crude
biodiesel as a cosolvent. Fuel, 237, 903-910. doi:10.1016/j.fuel.2018.10.056

Toledo Arana, J., Torres, J. J., Acevedo, D. F., lllanes, C. O., Ochoa, N. A., & Pagliero, C. L. (2019). One-
step synthesis of CaO-ZnO efficient catalyst for biodiesel production. International Journal of Chemical
Engineering, 2019 doi:10.1155/2019/1806017

Trisupakitti, S., Ketwong, C., Senajuk, W., Phukapak, C., & Wiriyaumpaiwong, S. (2018). Golden apple
cherry snail shell as catalyst for heterogeneous transesterification of biodiesel. Brazilian Journal of Chemical
Engineering, 35(4), 1283-1291. doi:10.1590/0104-6632.20180354520170537

Yusuff, A. S. (2019). Characterization of alkaline modified anthill and investigation of its catalytic behaviour
in transesterification of chrysophyllum albidium seed oil. South African Journal of Chemical Engineering, 29,
24-32. doi:10.1016/j.sajce.2019.05.001

Zivkovi¢, S., & Veljkovi¢, M. (2018). Environmental impacts of production and use of biodiesel.
Environmental Science and Pollution Research, 25(1), 191-199. doi:10.1007/s11356-017-0649-z

18



38. Zivkovi¢, S. B., Veljkovi¢, M. V., Bankovi¢-1li¢, 1. B., Krsti¢, I. M., Konstantinovié, S. S., 1li¢, S. B.,&

Veljkovi¢, V. B. (2017). Technological, technical, economic, environmental, social, human health risk,
toxicological and policy considerations of biodiesel production and use. Renewable and Sustainable Energy
Reviews, 79, 222-247. doi:10.1016/j.rser.2017.05.048

Kesi¢ Z., Luki¢ L, Zdujié M., Jovaleki¢ C., Liu H., Skala D., Mechanochemical synthesis of
Ca0-ZnO-K:COs catalyst: Characterization and activity for methanolysis of sunflower oil, Chemical
Industry and Chemical Engineering Quarterly 21 (1-1) (2015) 1-12.

1.

Sharikh, A. M., Sulaiman, S., Azmi, A. S., & Sulaiman, S. Z. (2018). Potassium carbonate from pineapple
and orange peels as catalyst for biodiesel production. Paper presented at the AIP Conference Proceedings, ,
2030 doi:10.1063/1.5066931

Singh, R., Kumar, A., & Chandra Sharma, Y. (2019). Biodiesel production from microalgal oil using barium-
calcium-zinc mixed oxide base catalyst: Optimization and kinetic studies. Energy and Fuels, 33(2), 1175-
1184. doi:10.1021/acs.energyfuels.8b03461

Singh, R., Kumar, A., & Chandra Sharma, Y. (2019). Biodiesel production from microalgal oil using barium-
calcium-zinc mixed oxide base catalyst: Optimization and Kinetic studies. Energy and Fuels,
doi:10.1021/acs.energyfuels.8b03461

Subramonian, W., Wu, T. Y., & Chai, S. -. (2017). Using one-step facile and solvent-free mechanochemical
process to synthesize photoactive Fe203-TiO2for treating industrial wastewater. Journal of Alloys and
Compounds, 695, 496-507. doi:10.1016/j.jallcom.2016.10.006

Toledo Arana, J., Torres, J. J., Acevedo, D. F., lllanes, C. O., Ochoa, N. A., & Pagliero, C. L. (2019). One-
step synthesis of CaO-ZnO efficient catalyst for biodiesel production. International Journal of Chemical
Engineering, 2019 doi:10.1155/2019/1806017

Vapnik, Y., Galuskin, E. V., Galuskina, I. O., Kusz, J., Stasiak, M., Krzykawski, T., & Dulski, M. (2019).
Qatranaite, CaZny(OH)s-2H.0: A new mineral from altered pyrometamorphic rocks of the hatrurim complex,
daba-siwaqa, jordan. European Journal of Mineralogy, 31(3), 575-584. doi:10.1127/ejm/2019/0031-2833

Lukié L, Kesi¢ Z., Skala D., Kinetic of heterogeneous biodiesel synthesis using supported ZnO as catalyst,
Chemical Engineering & Technology 37 (11) (2014) 1-7.

1

Casiello, M., Catucci, L., Fracassi, F., Fusco, C., Laurenza, A. G., Di Bitonto, L., & Nacci, A. (2019).
ZnOlionic liquid catalyzed biodiesel production from renewable and waste lipids as feedstocks. Catalysts,
9(1) doi:10.3390/catal9010071

Chua, S. Y., Periasamy, L. A., Goh, C. M. H., Tan, Y. H., Mubarak, N. M., Kansedo, J., &Abdullah, E. C.
(2020). Biodiesel synthesis using natural solid catalyst derived from biomass waste — A review. Journal of
Industrial and Engineering Chemistry, 81, 41-60. doi:10.1016/j.jiec.2019.09.022

Firouzjaee, M. H., & Taghizadeh, M. (2017). Optimization of process variables for biodiesel production using
the nanomagnetic catalyst CaO/NaY-Fe;Os4. Chemical Engineering and Technology, 40(6), 1140-1148.
doi:10.1002/ceat.201600406

Kumar, M., & Sharma, M. P. (2016). Kinetics of chlorella protothecoides microalgal oil using base catalyst.
Egyptian Journal of Petroleum, 25(3), 375-382. doi:10.1016/j.ejpe.2015.08.005

Kurhade, A., & Dalai, A. K. (2019). Kinetic modeling, mechanistic, and thermodynamic studies of HPW-
MAS-9 catalysed transesterification reaction for biodiesel synthesis. Fuel Processing Technology, 196
doi:10.1016/j.fuproc.2019.106164

Sano, N., Yamada, K., Tsunauchi, S., & Tamon, H. (2017). A novel solid base catalyst for transesterification
of triglycerides toward biodiesel production: Carbon nanohorn dispersed with calcium ferrite. Chemical
Engineering Journal, 307, 135-142. doi:10.1016/j.cej.2016.08.010

Sulaiman, S., & Amin, M. H. M. (2016). Fish bone-catalyzed methanolysis of waste cooking oil. Bulletin of
Chemical Reaction Engineering & Catalysis, 11(2), 245-249. doi:10.9767/bcrec.11.2.556.245-249

Lukié 1., Kesi¢ Z., Maksimovi¢ S., Zduji¢ M., Krsti¢ J., Skala D., Kinetics of heterogeneous methanolysis of
sunflower oil with CaO-ZnO catalyst: Influence of different hydrodynamic conditions, Chemical Industry
and Chemical Engineering Quarterly 20 (3) (2014) 425-439.

1.

Al-Sakkari, E. G., El-Sheltawy, S. T., Attia, N. K., & Mostafa, S. R. (2017). Kinetic study of soybean oil
methanolysis using cement kiln dust as a heterogeneous catalyst for biodiesel production. Applied Catalysis
B: Environmental, 206, 146-157. doi:10.1016/j.apcath.2017.01.008

Aniokete, T. C., Mbhele, S., Mdlalani, V., Ozonoh, M., & Daramola, M. O. (2019). Kinetic study of waste-
derived solid hydroxy sodalite catalyst during transesterification of animal fat oil to biodiesel in a batch
reactor. Paper presented at the Journal of Physics: Conference Series 1378(3) doi:10.1088/1742-
6596/1378/3/032081

19



10.

11.

12.

13.

Bankovi¢-Ili¢, I. B., Miladinovi¢, M. R., Stamenkovi¢, O. S., & Veljkovi¢, V. B. (2017). Application of nano
CaO—based catalysts in biodiesel synthesis. Renewable and Sustainable Energy Reviews, 72, 746-760.
d0i:10.1016/j.rser.2017.01.076

Camacho, J. N., Romero, R., Galvan Mucifio, G. E., Martinez-Vargas, S. L., Pérez-Alonso, C., & Natividad,
R. (2018). Kinetic modeling of canola oil transesterification catalyzed by quicklime. Journal of Applied
Research and Technology, 16(6), 446-454. doi:10.22201/icat.16656423.2018.16.6.743

Dhawane, S. H., Al-Sakkari, E. G., & Halder, G. (2019). Kinetic modelling of heterogeneous methanolysis
catalysed by iron induced on microporous carbon supported catalyst. Catalysis Letters, 149(12), 3508-3524.
doi:10.1007/s10562-019-02905-5

Kosti¢, M. D., Bazargan, A., Stamenkovi¢, O. S., Veljkovi¢, V. B., & McKay, G. (2016). Optimization and
kinetics of sunflower oil methanolysis catalyzed by calcium oxide-based catalyst derived from palm kernel
shell biochar. Fuel, 163, 304-313. doi:10.1016/j.fuel.2015.09.042

Kosti¢, M. D., Djalovi¢, 1. G., Stamenkovi¢, O. S., Mitrovié¢, P. M., Adamovi¢, D. S., Kulina, M. K., &
Veljkovi¢, V. B. (2018). Kinetic modeling and optimization of biodiesel production from white mustard
(sinapis alba L.) seed oil by quicklime-catalyzed transesterification. Fuel, 223, 125-139.
doi:10.1016/j.fuel.2018.03.023

Kosti¢, M. D., Veli¢kovi¢, A. V., Jokovi¢, N. M., Stamenkovi¢, O. S., & Veljkovi¢, V. B. (2016).
Optimization and kinetic modeling of esterification of the oil obtained from waste plum stones as a
pretreatment step in biodiesel production. Waste Management, 48, 619-629.
doi:10.1016/j.wasman.2015.11.052

Krishnamurthy, K. N., Sridhara, S. N., & Ananda Kumar, C. S. (2020). Optimization and kinetic study of
biodiesel production from hydnocarpus wightiana oil and dairy waste scum using snail shell CaO nano
catalyst. Renewable Energy, 146, 280-296. doi:10.1016/j.renene.2019.06.161

Marinkovi¢, D. M., Stankovi¢, M. V., Velickovi¢, A. V., Avramovi¢, J. M., Miladinovi¢, M. R,
Stamenkovi¢, O. O., Jovanovi¢, D. M. (2016). Calcium oxide as a promising heterogeneous catalyst for
biodiesel production: Current state and perspectives. Renewable and Sustainable Energy Reviews, 56, 1387-
1408. doi:10.1016/j.rser.2015.12.007

Risso, R., Ferraz, P., Meireles, S., Fonseca, I., & Vital, J. (2018). Highly active cao catalysts from waste
shells of egg, oyster and clam for biodiesel production. Applied Catalysis A: General, 567, 56-64.
doi:10.1016/j.apcata.2018.09.003

Stojkovi¢, 1. J., Miladinovi¢, M. R., Stamenkovi¢, O. S., Bankovi¢-1li¢, 1. B., Povrenovi¢, D. S., & Veljkovic,
V. B. (2016). Biodiesel production by methanolysis of waste lard from piglet roasting over quicklime. Fuel,
182, 454-466. doi:10.1016/j.fuel.2016.06.014

Velickovi¢, A. V., Avramovi¢, J. M., Stamenkovi¢, O. S., & Veljkovi¢, V. B. (2016). Kinetics of the
sunflower oil ethanolysis using CaO as catalyst. [Kinetika etanolize suncokretovog ulja u prisustvu CaO kao
katalizatora] = Chemical Industry and Chemical Engineering Quarterly, 22(4), 409-418.
doi:10.2298/CICEQ160106003V

Maksimovic S., Kesic Z., Lukic I., Milovanovic S., Ristic M., Skala D.,Supercritical fluid extraction of curry
flowers, sage leaves, and their mixture, The Journal of Supercritical Fluids 84 (2013) 1-12.

1.

2.

Akalin, M. K., Tekin, K., Akyiiz, M., & Karag0dz, S. (2015). Sage oil extraction and optimization by response
surface methodology. Industrial Crops and Products, 76, 829-835. doi:10.1016/j.indcrop.2015.08.005
Al-Harrasi, A., Csuk, R., Khan, A., & Hussain, J. (2019). Distribution of the anti-inflammatory and anti-
depressant compounds: Incensole and incensole acetate in genus boswellia. Phytochemistry, 161, 28-40.
doi:10.1016/j.phytochem.2019.01.007

Arranz, E., Jaime, L., Lopez de la Hazas, M. C., Vicente, G., Reglero, G., & Santoyo, S. (2014). Supercritical
sage extracts as anti-inflammatory food ingredients. Industrial Crops and Products, 54, 159-166.
doi:10.1016/j.indcrop.2014.01.021

Jakovljevi¢, M., Joki¢, S., Molnar, M., Jasi¢, M., Babi¢, J., Jukié, H., & Banjari, 1. (2019). Bioactive profile of
various salvia officinalis L. preparations. Plants, 8(3) doi:10.3390/plants8030055

Jerkovi¢, 1., Raji¢, M., Marijanovi¢, Z., Bili¢, M., & Joki¢, S. (2016). Optimization of supercritical CO;
extraction of dried helichrysum italicum flowers by response surface methodology: GC-MS profiles of the
extracts and essential oil. Separation Science and Technology (Philadelphia), 51(18), 2925-2931.
doi:10.1080/01496395.2016.1237967

Joki¢, S., Molnar, M., Jakovljevi¢, M., Aladi¢, K., & Jerkovi¢, 1. (2018). Optimization of supercritical CO>
extraction of salvia officinalis L. leaves targeted on oxygenated monoterpenes, A-humulene, viridiflorol and
manool. Journal of Supercritical Fluids, 133, 253-262. doi:10.1016/j.supflu.2017.10.022

Joki¢, S., Raji¢, M., Bili¢, B., & Molnar, M. (2016). Supercritical extraction of scopoletin from helichrysum
italicum (roth) G. don flowers. Phytochemical Analysis, , 290-295. doi:10.1002/pca.2630

20



10.

11.

12.

13.

Kavoura, D., Kyriakopoulou, K., Papaefstathiou, G., Spanidi, E., Gardikis, K., Louli, V., &Magoulas, K.
(2019). Supercritical CO. extraction of salvia fruticosa. Journal of Supercritical Fluids, 146, 159-164.
doi:10.1016/j.supflu.2019.01.010

Miéi¢, V., Yusup, S., Damjanovi¢, V., & Chan, Y. H. (2015). Kinetic modelling of supercritical carbon
dioxide extraction of sage (salvia officinalis L.) leaves and jatropha (jatropha curcas L.) seeds. Journal of
Supercritical Fluids, 100, 142-145. doi:10.1016/j.supflu.2015.01.018

Ninéevié, T., Grdia, M., Satovi¢, Z., & Jug-Dujakovi¢, M. (2019). Helichrysum italicum (roth) G. don:
Taxonomy, biological activity, biochemical and genetic diversity. Industrial Crops and Products, 138
d0i:10.1016/j.indcrop.2019.111487

Pavli¢, B., Vidovi¢, S., Vladi¢, J., Radosavljevi¢, R., Cindri¢, M., & Zekovié, Z. (2016). Subcritical water
extraction of sage (salvia officinalis L.) by-products - process optimization by response surface methodology.
Journal of Supercritical Fluids, 116, 36-45. doi:10.1016/j.supflu.2016.04.005

Pyo, D., & Kim, E. (2014). Rapid and efficient extraction of curcumins from curry powder using supercritical
COs,. Bulletin of the Korean Chemical Society, 35(10), 3107-3110. doi:10.5012/bkcs.2014.35.10.3107
Talmaciu, A. L., Ravber, M., Volf, L., Knez, Z., & Popa, V. |. (2016). Isolation of bioactive compounds from
spruce bark waste using sub- and supercritical fluids. Journal of Supercritical Fluids, 117, 243-251.
d0i:10.1016/j.supflu.2016.07.001

Luki¢ L., Kesié¢ 7., Maksimovi¢ S., Zduji¢ M., Liu H., Krsti¢ J., Skala D., Kinetics of sunflower and used
vegetable oil methanolysis catalyzed by CaO-ZnO, Fuel 113 (2013) 367-378.

1.

10.

11.

12.

13.

Abd Manaf, I. S., Embong, N. H., Rahim, M. H. A., & Pragas, G. (2016). In-situ transesterification of spent
bleaching clay using cao supported on zno as a basic catalyst. ARPN Journal of Engineering and Applied
Sciences, 11(11), 7229-7232

Avhad, M. R., Sanchez, M., Bouaid, A., Martinez, M., Aracil, J., & Marchetti, J. M. (2016). Modeling
chemical kinetics of avocado oil ethanolysis catalyzed by solid glycerol-enriched calcium oxide. Energy
Conversion and Management, 126, 1168-1177. doi:10.1016/j.enconman.2016.07.060

Avhad, M. R., Sanchez, M., Pefia, E., Bouaid, A., Martinez, M., Aracil, J., & Marchetti, J. M. (2016).
Renewable production of value-added jojobyl alcohols and biodiesel using a naturally-derived heterogeneous
green catalyst. Fuel, 179, 332-338. doi:10.1016/j.fuel.2016.03.107

Ayoob, A. K., & Fadhil, A. B. (2019). Biodiesel production through transesterification of a mixture of non-
edible oils over lithium supported on activated carbon derived from scrap tires. Energy Conversion and
Management, 201 doi:10.1016/j.enconman.2019.112149

Ayoob, A. K., & Fadhil, A. B. (2020). Valorization of waste tires in the synthesis of an effective carbon based
catalyst for biodiesel production from a mixture of non-edible oils. Fuel, 264 doi:10.1016/j.fuel.2019.116754

Bankovié¢-Ili¢, I. B., Miladinovi¢, M. R., Stamenkovi¢, O. S., & Veljkovi¢, V. B. (2017). Application of nano
CaO-based catalysts in biodiesel synthesis. Renewable and Sustainable Energy Reviews, 72, 746-760.
doi:10.1016/j.rser.2017.01.076

Bazargan, A., Kosti¢, M. D., Stamenkovi¢, O. S., Veljkovié, V. B., & McKay, G. (2015). A calcium oxide-
based catalyst derived from palm kernel shell gasification residues for biodiesel production. Fuel, 150, 519-
525. doi:10.1016/j.fuel.2015.02.046

Bharti, R., Guldhe, A., Kumar, D., & Singh, B. (2020). Solar irradiation assisted synthesis of biodiesel from
waste cooking oil using calcium oxide derived from chicken eggshell. Fuel, 273
doi:10.1016/j.fuel.2020.117778

Caldeira, V., Jouffret, L., Thiel, J., Lacoste, F. R., Obbade, S., Dubau, L., & Chatenet, M. (2017). Ultrafast
hydro-micromechanical synthesis of calcium zincate: Structural and morphological characterizations. Journal
of Nanomaterials, 2017 doi:10.1155/2017/7369397

Chen, X., Li, Z., Chun, Y. Yang, F., Xu, H, & Wu, X. (2020). Effect of the formation of
Diglycerides/Monoglycerides on the kinetic curve in oil transesterification with methanol catalyzed by
calcium oxide. ACS Omega, 5(9), 4646-4656. doi:10.1021/acsomega.9b04431

Esipovich, A., Rogozhin, A., Danov, S., Belousov, A., & Kanakov, E. (2018). The structure, properties and
transesterification catalytic activities of the calcium glyceroxide. Chemical Engineering Journal, 339, 303-
316. doi:10.1016/j.cej.2018.01.142

Fadhil, A. B., Aziz, A. M., & Altamer, M. H. (2016). Potassium acetate supported on activated carbon for
transesterification of new non-edible oil, bitter almond oil. Fuel, 170, 130-140.
doi:10.1016/j.fuel.2015.12.027

Fadhil, A. B., Aziz, A. M., & Al-Tamer, M. H. (2016). Biodiesel production from silybum marianum L. seed
oil with high FFA content using sulfonated carbon catalyst for esterification and base catalyst for
transesterification. Energy Conversion and Management, 108, 255-265. doi:10.1016/j.enconman.2015.11.013

21



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

Farias, A. F. F., Moura, K. F., Souza, J. K. D., Lima, R. O., Nascimento, J. D. S. S,, Cutrim, A. A,, . . .
Santos, I. M. G. (2015). Biodiesel obtained by ethylic transesterification using CuO, ZnO and CeO2
supported on bentonite. Fuel, 160, 357-365. doi:10.1016/j.fuel.2015.07.102

Farzaneh, F., Dashtipour, B., & Rashtizadeh, E. (2017). Transesterification of soybean oil for biodiesel
production over CaAlSi mixed oxide nanoparticles. Journal of Sol-Gel Science and Technology, 81(3), 859-
866. doi:10.1007/s10971-016-4253-3

Feyzi, M., & Khajavia, G. (2016). Kinetics study of biodiesel synthesis from sunflower oil using ba-Sr/ZSM-
5 nanocatalyst. Iranian Journal of Catalysis, 6(1), 29-35

Istadi, 1., Yudhistira, A. D., Anggoro, D. D., & Buchori, L. (2014). Electro-catalysis system for biodiesel
synthesis from palm oil over dielectric-barrier discharge plasma reactor. Bulletin of Chemical Reaction
Engineering and Catalysis, 9(2), 111-120. doi:10.9767/bcrec.9.2.6090.111-120

Jamal, Y., Rabie, A., & Boulanger, B. O. (2015). Determination of methanolysis rate constants for low and
high fatty acid oils using heterogeneous surface reaction kinetic models. Reaction Kinetics, Mechanisms and
Catalysis, 114(1), 63-74. doi:10.1007/s11144-014-0780-5

Jin, H., Kolar, P., Peretti, S. W., Osborne, J. A., & Cheng, J. J. (2017). Kinetics and mechanism of NaOH-
impregnated calcined oyster shell-catalyzed transesterification of soybean oil. Energies, 10(11)
d0i:10.3390/en10111920

Kaur, N., & Ali, A. (2014). Kinetics and reusability of Zr/CaO as heterogeneous catalyst for the ethanolysis
and methanolysis of jatropha crucas oil. Fuel Processing Technology, 119, 173-184.
doi:10.1016/j.fuproc.2013.11.002

Kaur, N., & Ali, A. (2015). Lithium zirconate as solid catalyst for simultaneous esterification and
transesterification of low quality triglycerides. Applied Catalysis A: General, 489, 193-202.
doi:10.1016/j.apcata.2014.10.013

Khazaai, S. N. M., Baki, N. F. W. A. W., Maniam, G. P., & Rahim, M. H. A. (2018). Fatty acid methyl esters
production from waste catfish fat (pangasius hypothalamus) using barnacle-zno as A catalyst. International
Journal of Engineering and Technology(UAE), 7(3), 228-231. doi:10.14419/ijet.v7i3.11.15968

Knothe, G., & Razon, L. F. (2017). Biodiesel fuels. Progress in Energy and Combustion Science, 58, 36-59.
doi:10.1016/j.pecs.2016.08.001

Kosti¢, M. D., Bazargan, A., Stamenkovi¢, O. S., Veljkovi¢, V. B., & McKay, G. (2016). Optimization and
kinetics of sunflower oil methanolysis catalyzed by calcium oxide-based catalyst derived from palm kernel
shell biochar. Fuel, 163, 304-313. doi:10.1016/j.fuel.2015.09.042

Kosti¢, M. D., Djalovi¢, 1. G., Stamenkovié¢, O. S., Mitrovi¢, P. M., Adamovi¢, D. S., Kulina, M. K., &
Veljkovié, V. B. (2018). Kinetic modeling and optimization of biodiesel production from white mustard
(sinapis alba L.) seed oil by quicklime-catalyzed transesterification. Fuel, 223, 125-139.
doi:10.1016/j.fuel.2018.03.023

Krishnamurthy, K. N., Sridhara, S. N., & Ananda Kumar, C. S. (2020). Optimization and kinetic study of
biodiesel production from hydnocarpus wightiana oil and dairy waste scum using snail shell CaO nano
catalyst. Renewable Energy, 146, 280-296. doi:10.1016/j.renene.2019.06.161

Kurhade, A., & Dalai, A. K. (2019). Kinetic modeling, mechanistic, and thermodynamic studies of HPW-
MAS-9 catalysed transesterification reaction for biodiesel synthesis. Fuel Processing Technology, 196
doi:10.1016/j.fuproc.2019.106164

Marchetti, J. M., & Avhad, M. R. (2017). Economic assessment of biodiesel production. Biofuels production
and processing technology (pp. 641-662) doi:10.1201/9781315155067

Marinkovi¢, D. M., Avramovié, J. M., Stankovi¢, M. V., Stamenkovi¢, O. S., Jovanovi¢, D. M., & Veljkovi¢,
V. B. (2017). Synthesis and characterization of spherically-shaped CaO/y-Al203 catalyst and its application
in biodiesel production. Energy Conversion and Management, 144, 399-413.
doi:10.1016/j.enconman.2017.04.079

Marinkovi¢, D. M., Miladinovié, M. R., Avramovi¢, J. M., Krsti¢, I. B., Stankovi¢, M. V., Stamenkovié, O.
S., &Veljkovié, V. B. (2018). Kinetic modeling and optimization of sunflower oil methanolysis catalyzed by
spherically-shaped CaO/T'-Al203 catalyst. Energy Conversion and Management, 163, 122-133.
doi:10.1016/j.enconman.2018.02.048

Marinkovi¢, D. M., Stankovi¢, M. V., Velickovi¢, A. V., Avramovi¢, J. M., Miladinovi¢, M. R,
Stamenkovi¢, O. O., Jovanovi¢, D. M. (2016). Calcium oxide as a promising heterogeneous catalyst for
biodiesel production: Current state and perspectives. Renewable and Sustainable Energy Reviews, 56, 1387-
1408. doi:10.1016/j.rser.2015.12.007

Miskov, S. P., Ivani§, G. R., Radovi¢, I. R., & Kijev€anin, M. L. (2019). High pressure densities and derived
properties of biodiesel fuel produced by heterogeneous transesterification from biowaste. Thermal Science,
23, S1757-S1768. doi:10.2298/TSCI1180723178M

22



33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

49.

50.

Nambo, A., Miralda, C. M., Jasinski, J. B., & Carreon, M. A. (2015). Methanolysis of olive oil for biodiesel
synthesis over ZnO nanorods. Reaction Kinetics, Mechanisms and Catalysis, 114(2), 583-595.
doi:10.1007/s11144-014-0802-3

Ngamprasertsith, S., Laetoheem, C.,& Sawangkeaw, R. (2014). Continuous production of biodiesel in
supercritical ethanol: A comparative study between refined and used palm olein oils as feedstocks. Journal of
the Brazilian Chemical Society, 25(9), 1746-1753. doi:10.5935/0103-5053.20140171

Pavlovié, S. M., Marinkovi¢, D. M., Kostié, M. D., Jankovié¢-Castvan, I. M., Mojovié, L. V., Stankovi¢, M.
V., & Veljkovi¢, V. B. (2020). A CaO/zeolite-based catalyst obtained from waste chicken eggshell and coal
fly ash for biodiesel production. Fuel, 267 doi:10.1016/j.fuel.2020.117171

Qasim, M. K. (2019). Modified nanostructure MgO superbasicity with CaO in heterogeneous
transesterification  of  sunflower oil. Egyptian Journal of Chemistry, 62(3), 475-485.
doi:10.21608/EJCHEM.2018.4321.1386

Séanchez, M., Avhad, M. R., Marchetti, J. M., Martinez, M., & Aracil, J. (2016). Enhancement of the jojobyl
alcohols and biodiesel production using a renewable catalyst in a pressurized reactor. Energy Conversion and
Management, 126, 1047-1053. doi:10.1016/j.enconman.2016.08.047

Sanchez, M., Marchetti, J. M., Boulifi, N. E., Martinez, M., & Aracil, J. (2015). Jojoba oil biorefinery using a
green catalyst: Part I: Simulation of the process. Biofuels, Bioproducts and Biorefining, 9(2), 129-138.
doi:10.1002/bbb.1522

Sharma, A., Kodgire, P., & Kachhwaha, S. S. (2019). Biodiesel production from waste cotton-seed cooking
oil using microwave-assisted transesterification: Optimization and kinetic modeling. Renewable and
Sustainable Energy Reviews, 116 doi:10.1016/j.rser.2019.109394

Sierra-Cantor, J. F., Parra-Santiago, J. J., & Guerrero-Fajardo, C. A. (2019). Leaching and reusing analysis of
calcium—zinc mixed oxides as heterogeneous catalysts in the biodiesel production from refined palm oil.
International Journal of Environmental Science and Technology, 16(2), 643-654. doi:10.1007/s13762-018-
1710-2

Singh, R., Kumar, A., & Chandra Sharma, Y. (2019). Biodiesel production from microalgal oil using barium-
calcium-zinc mixed oxide base catalyst: Optimization and kinetic studies. Energy and Fuels, 33(2), 1175-
1184. doi:10.1021/acs.energyfuels.8b03461

Singh, R., Kumar, A., & Chandra Sharma, Y. (2019). Biodiesel production from microalgal oil using barium-
calcium-zinc mixed oxide base catalyst: Optimization and Kinetic studies. Energy and Fuels,
doi:10.1021/acs.energyfuels.8b03461

Soares Dias, A. P., Puna, J., Gomes, J., Neiva Correia, M. J., & Bordado, J. (2016). Biodiesel production over
lime. Catalytic contributions of bulk phases and surface Ca species formed during reaction. Renewable
Energy, 99, 622-630. doi:10.1016/j.renene.2016.07.033

Stojkovi¢, L. J., Bankovi¢-Ili¢, 1. B., Velickovi¢, A. V., Avramovi¢, J. M., Stamenkovi¢, O. S., Povrenovié, D.
S., & Veljkovi¢, V. B. (2016). Wastelard methanolysis catalyzed by KOH at moderate temperatures.
Chemical Engineering and Technology, 39(4), 741-750. doi:10.1002/ceat.201400705

Stojkovi¢, 1. J., Miladinovi¢, M. R., Stamenkovic¢, O. S., Bankovi¢-Ili¢, 1. B., Povrenovi¢, D. S., & Veljkovic,
V. B. (2016). Biodiesel production by methanolysis of waste lard from piglet roasting over quicklime. Fuel,
182, 454-466. doi:10.1016/j.fuel.2016.06.014

Velickovi¢, A. V., Avramovié, J. M., Stamenkovi¢, O. S., & Veljkovi¢, V. B. (2016). Kinetics of the
sunflower oil ethanolysis using CaO as catalyst. [Kinetika etanolize suncokretovog ulja u prisustvu CaO kao
katalizatora] = Chemical Industry and Chemical Engineering Quarterly, 22(4), 409-418.
doi:10.2298/CICEQ160106003V

Wu, J., Su, T., Jiang, Y., Xie, X., Qin, Z., & Ji, H. (2017). Catalytic ozonation of cinnamaldehyde to
benzaldehyde over CaO: Experiments and intrinsic kinetics. AIChE Journal, 63(10), 4403-4417.
doi:10.1002/aic.15773

Yahya, N. Y., Ngadi, N., Wong, S., & Hassan, O. (2018). Transesterification of used cooking oil (UCO)
catalyzed by mesoporous calcium titanate: Kinetic and thermodynamic studies. Energy Conversion and
Management, 164, 210-218. doi:10.1016/j.enconman.2018.03.011

Zhang, P., Chen, X., Leng, Y., Dong, Y., Jiang, P., & Fan, M. (2020). Biodiesel production from palm oil and
methanol via zeolite derived catalyst as a phase boundary catalyst: An optimization study by using response
surface methodology. Fuel, 272 doi:10.1016/j.fuel.2020.117680

Zhang, Y., & Liu, F. (2015). End to end assembly of CaO and ZnO nanosheets to propeller-shaped
architectures by orientation attachment approaches. Journal of Crystal Growth, 420, 94-100.
d0i:10.1016/j.jcrysgro.2015.03.046

Kesi¢ Z., Lukié¢ L, Brki¢ D., Rogan J., Zduji¢ M., Liu H., Skala D., Mechanochemical preparation and
characterization of CaO-ZnO used as catalyst for biodiesel synthesis, Applied Catalysis A: General 427-428
(2012) 58-65.

23



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Abd Manaf, I. S., Embong, N. H., Rahim, M. H. A., & Pragas, G. (2016). In-situ transesterification of spent
bleaching clay using cao supported on zno as a basic catalyst. ARPN Journal of Engineering and Applied
Sciences, 11(11), 7229-7232

Anbia, M., Masoomi, S., Sedaghat, S., & Sepehrian, M. (2019). Potassium halides-impregnated eggshell as a
heterogeneous nanocatalysts for biodiesel production. Journal of Environmental Treatment Techniques, 7(1),
103-108

Buchori, L., Anggoro, D. D., Sumantri, I., & Putra, R. R. (2019). Optimization of monoglycerides production
using KF/CaO-MgO heterogeneous catalysis. Bulletin of Chemical Reaction Engineering & Catalysis, 14(3),
689-696. doi:10.9767/bcrec.14.3.4251.689-696

Buchori, L., Istadi, I., & Purwanto, P. (2017). Synthesis of biodiesel on a hybrid catalytic-plasma reactor over
K>0/Ca0-ZnO catalyst. Scientific Study and Research: Chemistry and Chemical Engineering, Biotechnology,
Food Industry, 18(3), 303-318

Buchori, L., Istadi, I., Purwanto, P., Marpaung, L. C., & Safitri, R. L. (2018). Roles of KO on the CaO-ZnO
catalyst and its influence on catalyst basicity for biodiesel production. Paper presented at the E3S Web of
Conferences, , 31 doi:10.1051/e3sconf/20183102009

Caldeira, V., Jouffret, L., Thiel, J., Lacoste, F. R., Obbade, S., Dubau, L., & Chatenet, M. (2017). Ultrafast
hydro-micromechanical synthesis of calcium zincate: Structural and morphological characterizations. Journal
of Nanomaterials, 2017 doi:10.1155/2017/7369397

Chang, F., Zhou, Q., Pan, H., Liu, X., Zhang, H., Xue, W., & Yang, S. (2014). Solid mixed-metal-oxide
catalysts  for  biodiesel  production: A  review. Energy Technology, 2(11), 865-873.
doi:10.1002/ente.201402089

Choedkiatsakul, 1., Ngaosuwan, K., & Assabumrungrat, S. (2013). Application of heterogeneous catalysts for
transesterification of refined palm oil in ultrasound-assisted reactor. Fuel Processing Technology, 111, 22-28.
doi:10.1016/j.fuproc.2013.01.015

Deng, F., Zhong, F., Hu, P., Pei, X., Luo, X., & Luo, S. (2017). Fabrication of in-rich AgInS2 nanoplates and
nanotubes by a facile low-temperature co-precipitation strategy and their excellent visible-light photocatalytic
mineralization performance. Journal of Nanoparticle Research, 19(1) doi:10.1007/s11051-016-3708-3
Devaraj, R., Venkatachalam, K., Saravanakumar, K., Razad, P. M., & Mahalakshmi, K. (2016). Role of
hexamine: Growth of multiarmed ZnO nanorods and evidence of merging due to lateral growth. Journal of
Materials Science: Materials in Electronics, 27(11), 12201-12208. doi:10.1007/s10854-016-5375-7

Du, G., Xue, Q., Ding, H., & Li, Z. (2015). Mechanochemical effects of ZnO powder in a wet super-fine
grinding system as indicated by instrumental characterization. International Journal of Mineral Processing,
141, 15-19. doi:10.1016/j.minpro.2015.06.008

Fan, F., Gao, C., Jia, L., & Guo, X. (2013). Preparation of Na,SiOs/CaO/KF catalyst for biodiesel synthesis.
Asian Journal of Chemistry, 25(8), 4705-4706. doi:10.14233/ajchem.2013.14065

Fan, F., Gao, C., Jia, L., & Guo, X. (2014). Synthesis of biodiesel over ZnO/Ca(OH)./KF catalyst prepared by
the grinding method. Research on Chemical Intermediates, 40(1), 157-167. doi:10.1007/s11164-012-0952-8
Farzaneh, F., Moghzi, F., & Rashtizadeh, E. (2016). Zn(Il) coordination polymer as a bifunctional catalyst for
biodiesel production from soybean oil. Reaction Kinetics, Mechanisms and Catalysis, 118(2), 509-521.
doi:10.1007/s11144-016-0986-9

Fernandes, F. A. N., Lopes, R. M., Mercado, M. P., & Siqueira, E. S. (2016). Production of soybean ethanol-
based biodiesel using CaO heterogeneous catalysts promoted by zn, K and mg. International Journal of
Green Energy, 13(4), 417-423. doi:10.1080/15435075.2014.977441

Gbémez-Ortiz, N. M., Gonzalez-Gémez, W. S., De la Rosa-Garcia, S. C., Oskam, G., Quintana, P., Soria-
Castro, M., Ortega-Morales, B. O. (2014). Antifungal activity of Ca[zZn(OH)s]2-2H.O coatings for the
preservation of limestone monuments: An invitro study. International Biodeterioration and Biodegradation,
91, 1-8. d0i:10.1016/j.ibiod.2014.02.005

Gupta, J., Agarwal, M., & Dalai, A. K. (2020). An overview on the recent advancements of sustainable
heterogeneous catalysts and prominent continuous reactor for biodiesel production. Journal of Industrial and
Engineering Chemistry, 88, 58-77. doi:10.1016/j.jiec.2020.05.012

Istadi, 1., Yudhistira, A. D., Anggoro, D. D., & Buchori, L. (2014). Electro-catalysis system for biodiesel
synthesis from palm oil over dielectric-barrier discharge plasma reactor. Bulletin of Chemical Reaction
Engineering and Catalysis, 9(2), 111-120. doi:10.9767/bcrec.9.2.6090.111-120

Jin, F., Li, X., & Li, D. (2014). Preparation and characterization of CaO/Zn-Al-O solid base and its catalytic
activity. Shiyou Huagong Gaodeng Xuexiao Xuebao/Journal of Petrochemical Universities, 27(5), 43-49.
d0i:10.3969/j.issn.1006-396X.2014.05.010

Jyothi, K. P., Yesodharan, S., & Yesodharan, E. P. (2018). Contaminant salts as enhancers of sonocatalytic
degradation of organic water pollutants: Effect of concentration, reaction time and adsorption on the
efficiency of enhancement and the fate of concurrently formed H202. Journal of Environmental Chemical
Engineering, 6(3), 3574-3589. doi:10.1016/j.jece.2016.12.053

24



21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Khazaai, S. N. M., Baki, N. F. W. A. W., Maniam, G. P., & Rahim, M. H. A. (2018). Fatty acid methyl esters
production from waste catfish fat (Pangasius hypothalamus) using barnacle-Zno as A catalyst. International
Journal of Engineering and Technology(UAE), 7(3), 228-231. doi:10.14419/ijet.v7i3.11.15968

Khazaai, S. N. M., Embong, N. H., Hasshim, H., Rahim, M. H. A., & Maniam, G. P. (2018).
Transesterification of karanja (Pongammia pinnata) oil using barnacle derived CaO mixed ZnO. Paper
presented at the AIP Conference Proceedings, , 2016 doi:10.1063/1.5055499

Knez Hrn¢i¢, M., Cor, D., & Knez, Z. (2017). Supercritical fluids as a tool for green energy and chemicals.
Advanced applications of supercritical fluids in energy systems (pp. 554-587) doi:10.4018/978-1-5225-2047-
4.ch016

Krishnamurthy, K. N., Sridhara, S. N., & Ananda Kumar, C. S. (2020). Optimization and kinetic study of
biodiesel production from hydnocarpus wightiana oil and dairy waste scum using snail shell CaO nano
catalyst. Renewable Energy, 146, 280-296. doi:10.1016/j.renene.2019.06.161

Laskar, 1. B., Deshmukhya, T., Bhanja, P., Paul, B., Gupta, R., & Chatterjee, S. (2020). Transesterification of
soybean oil at room temperature using biowaste as catalyst; an experimental investigation on the effect of co-
solvent on biodiesel yield. Renewable Energy, 162, 98-111. doi:10.1016/j.renene.2020.08.011

Laskar, I. B., Gupta, R., Chatterjee, S., Vanlalveni, C., & Rokhum, L. (2020). Taming waste: Waste
mangifera indica peel as a sustainable catalyst for biodiesel production at room temperature. Renewable
Energy, 161, 207-220. doi:10.1016/j.renene.2020.07.061

Laskar, I. B., Rokhum, L., Gupta, R., & Chatterjee, S. (2020). Zinc oxide supported silver nanoparticles as a
heterogeneous catalyst for production of biodiesel from palm oil. Environmental Progress and Sustainable
Energy, 39(3) doi:10.1002/ep.13369

Li, F., Li, H., Wang, L., & Cao, Y. (2015). Waste carbide slag as a solid base catalyst for effective synthesis
of biodiesel via transesterification of soybean oil with methanol. Fuel Processing Technology, 131, 421-429.
doi:10.1016/j.fuproc.2014.12.018

Li, H., Niu, S. -, Lu, C. -., & Cheng, S. -. (2015). The stability evaluation of lime mud as transesterification
catalyst in resisting CO2 and H20 for biodiesel production. Energy Conversion and Management, 103, 57-
65. doi:10.1016/j.enconman.2015.06.039

Liu, J., Nan, Y., Huang, X., Bond, J. Q., & Tavlarides, L. L. (2018). Continuous esterification of oleic acid to
ethyl oleate under sub/supercritical conditions over y-Al,Os. Applied Catalysis B: Environmental, 232, 155-
163. doi:10.1016/j.apcatb.2018.03.050

Ma, T., Wei, T., Pian, Y., Zhang, Y., & Zhao, J. (2014). Preparation and performance of Zn/H-ZSM-5
catalyst for catalytic amination of allyl alcohol to 3-picoline. Huagong Xuebao/CIESC Journal, 65(3), 905-
911. doi:10.3969/j.issn.0438-1157.2014.03.020

Madhuvilakku, R., Mariappan, R., Jeyapal, S., Sundar, S., & Piraman, S. (2013). Transesterification of palm
oil catalyzed by fresh water bivalve mollusk (margaritifera falcata) shell as heterogeneous catalyst. Industrial
and Engineering Chemistry Research, 52(49), 17407-17413. doi:10.1021/ie4025903

Marinkovi¢, D. M., Stankovi¢, M. V., Velickovi¢, A. V., Avramovi¢, J. M., Miladinovi¢, M. R.,
Stamenkovi¢, O. O., Jovanovi¢, D. M. (2016). Calcium oxide as a promising heterogeneous catalyst for
biodiesel production: Current state and perspectives. Renewable and Sustainable Energy Reviews, 56, 1387-
1408. doi:10.1016/j.rser.2015.12.007

Nasr, M., Viter, R., Eid, C., Habchi, R., Miele, P., & Bechelany, M. (2016). Enhanced photocatalytic
performance of novel electrospun BN/TiO2 composite nanofibers. New Journal of Chemistry, 41(1), 81-89.
d0i:10.1039/c6nj03088b

Ouanji, F., Khachani, M., Arsalane, S., Kacimi, M., Halim, M., & El Hamidi, A. (2016). Synthesis of
biodiesel catalyst CaO-ZnO by thermal decomposition of calcium hydroxyzincate dihydrate
CazZn,(OH)s-2H,0: Kinetic studies and mechanisms. Monatshefte Fur Chemie, 147(10), 1693-1702.
d0i:10.1007/s00706-016-1671-4

Panjaitan, F. R., Yamanaka, S., & Kuga, Y. (2017). Soybean oil methanolysis over scallop shell-derived CaO
prepared via methanol-assisted dry nano-grinding. Advanced Powder Technology, 28(7), 1627-1635.
doi:10.1016/j.apt.2016.12.020

Purwanto, P., Buchori, L., & Istadi, I. (2020). Reaction rate law model and reaction mechanism covering
effect of plasma role on the transesterification of triglyceride and methanol to biodiesel over a continuous
flow hybrid catalytic-plasma reactor. Heliyon, 6(10) doi:10.1016/j.heliyon.2020.e05164

Rajeswaran, B., & Umarji, A. M. (2017). Phase evolution and infrared transmittance in monophasic VO2
synthesized by a rapid non-equilibrium process. Materials Chemistry and Physics, 190, 219-229.
d0i:10.1016/j.matchemphys.2016.12.070

Reddy, A. N. R., Saleh, A. A, Islam, M. S., & Hamdan, S. (2017). Active razor shell CaO catalyst synthesis
for jatropha methyl ester production via optimized two-step transesterification. Journal of Chemistry, 2017
doi:10.1155/2017/1489218

25



40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

Reinoso, D. M., Damiani, D. E., & Tonetto, G. M. (2014). Synthesis of biodiesel from soybean oil using zinc
layered hydroxide salts as heterogeneous catalysts. Catalysis Science and Technology, 4(6), 1803-1812.
doi:10.1039/c4cy00145a

Sénchez, M., Marchetti, J. M., El Boulifi, N., Aracil, J., & Martinez, M. (2015). Kinetics of jojoba oil
methanolysis using a waste from fish industry as catalyst. Chemical Engineering Journal, 262, 640-647.
doi:10.1016/j.cej.2014.09.088

Shokrani, R., & Haghighi, M. (2020). Textural evolution of hierarchical nanostructured ZSM-5 via sono-
hydrothermal design by various carbon shapes for efficient biodiesel production. Applied Catalysis B:
Environmental, 271 doi:10.1016/j.apcatb.2020.118940

Sierra-Cantor, J. F., Parra-Santiago, J. J., & Guerrero-Fajardo, C. A. (2019). Leaching and reusing analysis of
calcium—zinc mixed oxides as heterogeneous catalysts in the biodiesel production from refined palm oil.
International Journal of Environmental Science and Technology, 16(2), 643-654. doi:10.1007/s13762-018-
1710-2

Singh, B., Kaur, G., Singh, P., Singh, K., Sharma, J., Kumar, M., &Kumar, A. (2017). Nanostructured BN-
TiO2 composite with ultra-high photocatalytic activity. New Journal of Chemistry, 41(20), 11640-11646.
doi:10.1039/c7nj02509b

Singh, R., Kumar, A., & Chandra Sharma, Y. (2019). Biodiesel production from microalgal oil using barium-
calcium-zinc mixed oxide base catalyst: Optimization and kinetic studies. Energy and Fuels, 33(2), 1175-
1184. doi:10.1021/acs.energyfuels.8b03461

Singh, R., Kumar, A., & Chandra Sharma, Y. (2019). Biodiesel production from microalgal oil using barium-
calcium-zinc mixed oxide base catalyst: Optimization and Kinetic studies. Energy and Fuels,
doi:10.1021/acs.energyfuels.8b03461

Takagaki, A., Nishimura, S., & Ebitani, K. (2013). Mechanistic studies of solid acids and base-catalyzed
clean technologies. Heterogeneous catalysts for clean technology: Spectroscopy, design, and monitoring (pp.
125-171) doi:10.1002/9783527658985.ch6

Tan, Y. H., Abdullah, M. O., Nolasco-Hipolito, C., & Taufig-Yap, Y. H. (2015). Waste ostrich- and chicken-
eggshells as heterogeneous base catalyst for biodiesel production from used cooking oil: Catalyst
characterization and biodiesel yield performance. Applied Energy, 160, 58-70.
doi:10.1016/j.apenergy.2015.09.023

Tang, Y., Yan, T. Shen, B., Li, H., & Jeje, A. (2016). Synthesis of no-glycerol biodiesel through
transesterification catalyzed by CaO from different precursors. Canadian Journal of Chemical Engineering,
94(8), 1466-1471. doi:10.1002/cjce.22543

Teo, S. H., Rashid, U., & Taufig-Yap, Y. H. (2014). Biodiesel production from crude jatropha curcas oil
using calcium based mixed oxide catalysts. Fuel, 136, 244-252. doi:10.1016/j.fuel.2014.07.062

Teo, S. H., Rashid, U., Thomas Choong, S. Y., & Taufig-Yap, Y. H. (2017). Heterogeneous calcium-based
bimetallic oxide catalyzed transesterification of elaeis guineensis derived triglycerides for biodiesel
production. Energy Conversion and Management, 141, 20-27. doi:10.1016/j.enconman.2016.03.042

Toledo Arana, J., Torres, J. J., Acevedo, D. F., lllanes, C. O., Ochoa, N. A., & Pagliero, C. L. (2019). One-
step synthesis of CaO-ZnO efficient catalyst for biodiesel production. International Journal of Chemical
Engineering, 2019 doi:10.1155/2019/1806017

Wei, N., Cui, H., Wang, C., Zhang, G., Song, Q., Sun, W., &Tian, J. (2017). Bi»O3 nanoparticles incorporated
porous TiO2 films as an effective p-n junction with enhanced photocatalytic activity. Journal of the American
Ceramic Society, 100(4), 1339-1349. doi:10.1111/jace.14667

Wu, X., Kang, M., Zhao, N., Wei, W., & Sun, Y. (2014). Dimethyl carbonate synthesis over ZnO-CaQ bi-
functional catalysts. Catalysis Communications, 46, 46-50. doi:10.1016/j.catcom.2013.10.040

Xu, S., Xiao, H., Zhou, Y., Hu, S., & Shuai, Q. (2017). Mechanochemical fabrication of calcium-based nano-
ZnO used for removal of toxic elements during se-rich stone coal combustion. Journal of Nanoscience and
Nanotechnology, 17(6), 3765-3771. doi:10.1166/jnn.2017.14010

Yang, L., Lv, P.,, Wang, Z., Yuan, Z., Luo, W., Li, H., &Sun, H. (2017). Promotional effect of transition
metal doping on the properties of KF/CaO catalyst for biodiesel synthesis. International Journal of Green
Energy, 14(9), 784-791. doi:10.1080/15435075.2017.1330752

Kesié¢ Z., Luki¢ 1., Zduji¢ M., Liu H., Skala D., Mechanochemically Synthesized CaO ZnO Catalyst For
Biodiesel Production, Procedia Engineering 42 (2012) 1278-1287.

1.

Abdul Mutalib, A. A., lbrahim, M. L., Matmin, J., Kassim, M. F., Mastuli, M. S., Taufig-Yap, Y. H., &Kaus,
N. H. M. (2020). SiO.-rich sugar cane bagasse ash catalyst for transesterification of palm oil. Bioenergy
Research, 13(3), 986-997. doi:10.1007/s12155-020-10119-6

Abo-El-Enein, S. A., El-Hosiny, F. I, EI-Gamal, S. M. A., Amin, M. S., & Ramadan, M. (2018). Gamma
radiation shielding, fire resistance and physicochemical characteristics of portland cement pastes modified

26


http://www.sciencedirect.com/science/article/pii/S1877705812029165
http://www.sciencedirect.com/science/article/pii/S1877705812029165

10.

11.

12.

13.

with synthesized Fe;Oz and ZnO nanoparticles. Construction and Building Materials, 173, 687-706.
doi:10.1016/j.conbuildmat.2018.04.071

Ahmed, B. A., Hakeem, A. S., Laoui, T., Khan, R. M. A., Al Malki, M. M., Ul-Hamid, A., & Bakhsh, N.
(2017). Effect of precursor size on the structure and mechanical properties of calcium-stabilized sialon/cubic
boron nitride  nanocomposites.  Journal of Alloys and Compounds, 728, 836-843.
doi:10.1016/j.jallcom.2017.09.032

Boz, N. (2015). Transesterification of canola oil with methanol using nano zinc oxide supported catalysts.
Asian Journal of Chemistry, 27(8), 3039-3043. doi:10.14233/ajchem.2015.18845

Helwani, Z., Fatra, W., Saputra, E., & Maulana, R. (2018). Preparation of CaO/Fly ash as a catalyst inhibitor
for transesterification process off palm oil in biodiesel production. Paper presented at the 10P Conference
Series: Materials Science and Engineering, , 334(1) doi:10.1088/1757-899X/334/1/012077

Helwani, Z., Ramli, M., Saputra, E., Bahruddin, B., Yolanda, D., Fatra, W., &ldroes, R. (2020). Impregnation
of CaO from eggshell waste with magnetite as a solid catalyst (FesO4/CaQ) for transesterification of palm oil
off-grade. Catalysts, 10(2) doi:10.3390/catal10020164

Helwani, Z., Ramli, M., Saputra, E., Putra, Y. L., Simbolon, D. F., Othman, M. R., & Idroes, R. (2020).
Composite catalyst of palm mill fly ash-supported calcium oxide obtained from eggshells for
transesterification of off-grade palm oil. Catalysts, 10(7), 1-16. doi:10.3390/catal10070724

Khalifeh, R., & Esmaeili, H. (2020). Biodiesel production from goat fat using calcium oxide nanocatalyst and
its combination with diesel fuel to improve fuel properties. International Journal of Sustainable Engineering,
1-10. doi:10.1080/19397038.2020.1780336

Lee, H. V., Juan, J. C,, Yun Hin, T. & Ong, H. C. (2016). Environment-friendly heterogeneous alkaline-based
mixed metal oxide catalysts for biodiesel production. Energies, 9(8) doi:10.3390/en9080611

Mansir, N., Hwa Teo, S., Lokman lbrahim, M., & Yun Hin, T. (2017). Synthesis and application of waste
egg shell derived CaO supported W-mo mixed oxide catalysts for FAME production from waste cooking oil:
Effect of stoichiometry. Energy Conversion and Management, 151, 216-226.
doi:10.1016/j.enconman.2017.08.069

Taufig-Yap, Y. H., & Mansir, N. (2018). General concepts for catalytic synthesis of biodiesel from waste
cooking oil doi:10.1007/978-981-10-7473-8_18

Widiarti, N., Ni’mah, Y. L., Bahruji, H., & Prasetyoko, D. (2019). Development of CaO from natural calcite
as a heterogeneous base catalyst in the formation of biodiesel: Review. Journal of Renewable Materials,
7(10), 915-939. d0i:10.32604/jrm.2019.07183

Zul, N. A., Ganesan, S., & Hazwan Hussin, M. (2019). Application of K-impregnated staghorn coral as
catalyst in the transesterification of waste cooking oil. Sains Malaysiana, 48(4), 803-811. doi:10.17576/jsm-
2019-4804-12

Lukic 1., Krstic J., Glisic S., Jovanovic D., Skala D., Biodiesel synthesis using K2COz/Al-O-Si aerogel

catalyst, Journal of Serbian Chemical Society 75 (6) (2010) 789-801.

1.

Achchagq, F., Godin, A., Duguesne, M., Djellab, K., Puiggali, J. R., & Jomaa, W. (2016). Crack formation and
self-healing behavior during the drying of alumina gels: Experimental studies. Drying Technology, 34(12),
1501-1509. doi:10.1080/07373937.2015.1129500

Choo, M., Oi, L. E., Show, P. L., Chang, J., Ling, T. C., Ng, E., & Juan, J. C. (2017). Recent progress in
catalytic conversion of microalgae oil to green hydrocarbon: A review. Journal of the Taiwan Institute of
Chemical Engineers, 79, 116-124. doi:10.1016/j.jtice.2017.06.028

Colin, V. L. (2012). Vegetable oils in the biodiesel industry. Qil: Production, consumption and environmental
impact (pp. 45-80)

Garcia-Gonzélez, C. A., Camino-Rey, M. C., Alnaief, M., Zetzl, C., & Smirnova, |. (2012). Supercritical
drying of aerogels using CO 2: Effect of extraction time on the end material textural properties. Journal of
Supercritical Fluids, 66, 297-306. doi:10.1016/j.supflu.2012.02.026

Hashemzehi, M., Saghatoleslami, N., & Nayebzadeh, H. (2016). A study on the structure and catalytic
performance of ZnxCul—xAl204 catalysts synthesized by the solution combustion method for the
esterification reaction. Comptes Rendus Chimie, 19(8), 955-962. doi:10.1016/j.crci.2016.05.006

Heydari, A., Ahmadpour, A., Nayebzadeh, H., Saghatoleslami, N., & Azmoon, A. -. (2020). Fabrication of
sulfated spinel nickel aluminate for biofuel production: Influence of Ni/Al ratio on its activity. Applied
Nanoscience (Switzerland), 10(6), 1981-1995. doi:10.1007/s13204-020-01311-3

Heydari, H., Nayebzadeh, H., & Shahraki, M. (2018). Effect of fuel molecules on properties and activity of
KOH/calcium aluminate nanocatalyst for biodiesel production. International Journal of Environmental
Science and Technology, 15(8), 1719-1730. doi:10.1007/s13762-017-1501-1

Hojjat, M., Nayebzadeh, H., Khadangi-Mahrood, M., & Rahmani-Vahid, B. (2017). Optimization of process
conditions for biodiesel production over CaO-Al203/ZrO2 catalyst using response surface methodology.
Chemical Papers, 71(3), 689-698. doi:10.1007/s11696-016-0096-1

27



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Jairam, S., Kolar, P., Sharma-Shivappa Ratna, R., Osborne, J. A., & Davis, J. P. (2012). Kl-impregnated
oyster shell as a solid catalyst for soybean oil transesterification. Bioresource Technology, 104, 329-335.
doi:10.1016/j.biortech.2011.10.039

Liu, H., Su, L., Shao, Y., & Zou, L. (2012). Biodiesel production catalyzed by cinder supported CaO/KF
particle catalyst. Fuel, 97, 651-657. doi:10.1016/j.fuel.2012.02.002

Malani, R. S., Shinde, V., Ayachit, S., Goyal, A., & Moholkar, V. S. (2019). Ultrasound—assisted biodiesel
production using heterogeneous base catalyst and mixed non—edible oils. Ultrasonics Sonochemistry, 52, 232-
243. doi:10.1016/j.ultsonch.2018.11.021

Mehta, K., Jha, M. K., & Divya, N. (2018). Statistical optimization of biodiesel production from prunus
armeniaca oil over strontium functionalized calcium oxide. Research on Chemical Intermediates, 44(12),
7691-7709. doi:10.1007/s11164-018-3581-z

Mittelbach, M. (2012). Advances in biodiesel catalysts and processing technologies. Advances in biodiesel
production: Processes and technologies (pp. 133-153) doi:10.1016/B978-0-85709-117-8.50006-X
Nayebzadeh, H., Haghighi, M., Saghatoleslami, N., & Tabasizadeh, M. (2020). Influence of fuel to oxidizer
ratio on microwave-assisted combustion preparation of nanostructured KOH/Cal2Al14033 catalyst used in
efficient biodiesel production. Frontiers in Energy Research, 8 doi:10.3389/fenrg.2020.00106

Salinas, D., Araya, P., & Guerrero, S. (2012). Study of potassium-supported TiO- catalysts for the production
of biodiesel. Applied Catalysis B: Environmental, 117-118, 260-267. doi:10.1016/j.apcath.2012.01.016
Sharma, M., Khan, A. A,, Puri, S. K., & Tuli, D. K. (2012). Wood ash as a potential heterogeneous catalyst
for biodiesel synthesis. Biomass and Bioenergy, 41, 94-106. doi:10.1016/j.biombioe.2012.02.017

Sousa, F. P., Silva, L. N., de Rezende, D. B., de Oliveira, L. C. A., & Pasa, V. M. D. (2018). Simultaneous
deoxygenation, cracking and isomerization of palm kernel oil and palm olein over beta zeolite to produce
biogasoline, green diesel and biojet-fuel. Fuel, 223, 149-156. doi:10.1016/j.fuel.2018.03.020

Wang, C., Liu, Q., Song, J., Li, W., Li, P., Xu, R., & Tian, Z. (2014). High quality diesel-range alkanes
production via a single-step hydrotreatment of vegetable oil over Ni/zeolite catalyst. Catalysis Today, 234,
153-160. doi:10.1016/j.cattod.2014.02.011

Wu, Y., Chen, X., Fan, M., Jiang, G., Kong, Y., & Bland, A. E. (2015). Development of K and N based
composite CO, sorbents (KN) dried with a supercritical fluid. Chemical Engineering Journal, 262, 1192-
1198. doi:10.1016/j.cej.2014.10.027

Miladinovi¢ M.R., Luki¢ I.Z., Stamenkovi¢ O.S., Veljkovi¢ V.B., Skala D.U., Heterogena bazno
katalizovana metanoliza biljnih ulja: presek stanja, Hemijska industrija 64 (2) (2010) 63-80.

1

Chiplunkar, P. P., Zhao, X., Tomke, P. D., Noro, J., Xu, B., Wang, Q., & Cavaco-Paulo, A. (2018).
Ultrasound-assisted lipase catalyzed hydrolysis of aspirin methyl ester. Ultrasonics Sonochemistry, 40, 587-
593. doi:10.1016/j.ultsonch.2017.08.004

Hajek, M., Kwiecien, J., & Skopal, F. (2012). Biodiesel: The influence of dealcoholization on reaction
mixture composition after neutralization of catalyst by carbon dioxide. Fuel, 96, 85-89.
doi:10.1016/j.fuel.2012.01.037

Lerin, L. A, Loss, R. A., Remonatto, D., Zenevicz, M. C., Balen, M., Netto, V. O., &De Oliveira, D. (2014).
A review on lipase-catalyzed reactions in ultrasound-assisted systems. Bioprocess and Biosystems
Engineering, 37(12), 2381-2394. doi:10.1007/s00449-014-1222-5

Maddikeri, G. L., Pandit, A. B., & Gogate, P. R. (2012). Intensification approaches for biodiesel synthesis
from waste cooking oil: A review. Industrial and Engineering Chemistry Research, 51(45), 14610-14628.
doi:10.1021/ie301675j

Miskov, S. P., Ivani§, G. R., Radovi¢, 1. R., & Kijev¢anin, M. L. (2019). High pressure densities and derived
properties of biodiesel fuel produced by heterogeneous transesterification from biowaste. Thermal Science,
23, S1757-S1768. doi:10.2298/TSC1180723178M

Rubio-Caballero, J. M., Santamaria-Gonzalez, J., Mérida-Robles, J., Moreno-Tost, R., Alonso-Castillo, M. L.,
Vereda-Alonso, E., & Maireles-Torres, P. (2013). Calcium zincate derived heterogeneous catalyst for
biodiesel production by ethanolysis. Fuel, 105, 518-522. doi:10.1016/j.fuel.2012.09.054

Glisi¢ S., Luki¢ I., Skala D., Biodiesel synthesis at high pressure and temperature: Analysis of energy
consumption on industrial scale, Bioresource Technology100 (24) (2009) 6347—-6354.

1.

2.

3.

Baig, R. B. N., Verma, S., Nadagouda, M. N., & Varma, R. S. (2016). Room temperature synthesis of
biodiesel using sulfonated graphitic carbon nitride. Scientific Reports, 6 doi:10.1038/srep39387

Cabral, N. M., Lorenti, J. P., Plass, W., & Gallo, J. M. R. (2020). Solid acid resin amberlyst 45 as a catalyst
for the transesterification of vegetable oil. Frontiers in Chemistry, 8 doi:10.3389/fchem.2020.00305

Cao, Y., Doustgani, A., Salehi, A., Nemati, M., Ghasemi, A., Koohshekan, O., & Jamali, D. H. (2020). The
economic evaluation of establishing a plant for producing biodiesel from edible oil wastes in oil-rich
countries: Case study iran. Energy, 213 doi:10.1016/j.energy.2020.118760

28


http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6V24-4WXRDJ3-8&_user=1793222&_coverDate=12%2F31%2F2009&_alid=1086113222&_rdoc=1&_fmt=high&_orig=search&_cdi=5692&_docanchor=&view=c&_ct=2&_acct=C000053038&_version=1&_urlVersion=0&_userid=1793222&md5=e51466ffecd97f966e2d19a7cc5cbc67
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6V24-4WXRDJ3-8&_user=1793222&_coverDate=12%2F31%2F2009&_alid=1086113222&_rdoc=1&_fmt=high&_orig=search&_cdi=5692&_docanchor=&view=c&_ct=2&_acct=C000053038&_version=1&_urlVersion=0&_userid=1793222&md5=e51466ffecd97f966e2d19a7cc5cbc67

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Chatterjee, R., Sharma, V., & Kumar, S. (2012). Life cycle assessment of energy performance of biodiesel
produced from jatropha curcas. Journal of Renewable and Sustainable Energy, 4(5) doi:10.1063/1.4754156
Chouhan, A. P. S., & Sarma, A. K. (2011). Modern heterogeneous catalysts for biodiesel production: A
comprehensive  review. Renewable and Sustainable Energy Reviews, 15(9), 4378-4399.
doi:10.1016/j.rser.2011.07.112

Duz, M. Z., Saydut, A., & Ozturk, G. (2011). Alkali catalyzed transesterification of safflower seed oil assisted
by microwave irradiation. Fuel Processing Technology, 92(3), 308-313. doi:10.1016/j.fuproc.2010.09.020
Farobie, O., & Matsumura, Y. (2015). Energy analysis for the production of biodiesel in a spiral reactor using
supercritical  tert-butyl  methyl  ether (MTBE). Bioresource  Technology, 196, 65-71.
doi:10.1016/j.biortech.2015.07.049

Gan, S., Ng, H. K,, Ooi, C. W., Motala, N. O., & Ismail, M. A. F. (2010). Ferric sulphate catalysed
esterification of free fatty acids in waste cooking oil. Bioresource Technology, 101(19), 7338-7343.
doi:10.1016/j.biortech.2010.04.028

Gomez-Castro, F. I., Rico-Ramirez, V., Segovia-Hernandez, J. G., & Hernandez-Castro, S. (2012). Analysis
of the production of methyl esters by the two-step supercritical method using reactive distillation
doi:10.1016/B978-0-444-59519-5.50142-8

Gomez-Castro, F. I., Rico-Ramirez, V., Segovia-Hernandez, J. G., Hernandez-Castro, S., & El-Halwagi, M.
M. (2013). Simulation study on biodiesel production by reactive distillation with methanol at high pressure
and temperature: Impact on costs and pollutant emissions. Computers and Chemical Engineering, 52, 204-
215. doi:10.1016/j.compchemeng.2013.01.007

Gomez-Castro, F. I., Segovia-Hernandez, J. G., Hernandez, S., Rico-Ramirez, V., Gutiérrez-Antonio, C.,
Briones-Ramirez, A., . . . Gamifio-Arroyo, Z. (2015). Analysis of alternative non-catalytic processes for the
production of biodiesel fuel. Clean Technologies and Environmental Policy, 17(7), 2041-2054.
doi:10.1007/s10098-015-0933-x

Gu, S., Wang, J.,, Pang, N., Wang, F., Li, C., & Wu, F. (2013). Biodiesel production from silkworm pupae oil
using solid base catalyst doi:10.4028/www.scientific.net/ AMR.634-638.711

Knez Hrn¢i¢, M., Venderbosch, R. H., Skerget, M., & Knez, Z. (2013). Observation of phase behavior for
bio-oil + diesel + carbon dioxide and bio-oil + tail water + carbon dioxide system. Journal of Chemical and
Engineering Data, 58(3), 648-652. doi:10.1021/je301146¢g

Lamba, N., Adhikari, S., Modak, J. M., & Madras, G. (2018). Catalytic synthesis of fatty acid methyl esters
from madhuca indica oil in supercritical methanol. Energy Conversion and Management, 173, 412-425.
doi:10.1016/j.enconman.2018.07.067

Lee, H. V., Taufig-Yap, Y. H., Hussein, M. Z., & Yunus, R. (2013). Transesterification of jatropha oil with
methanol over mg-zn mixed metal oxide catalysts. Energy, 49(1), 12-18. doi:10.1016/j.energy.2012.09.053
Lee, S., Posarac, D., & Ellis, N. (2011). Process simulation and economic analysis of biodiesel production
processes using fresh and waste vegetable oil and supercritical methanol. Chemical Engineering Research
and Design, 89(12), 2626-2642. doi:10.1016/j.cherd.2011.05.011

Liu, X. (2011). High pressure synthesis and preparation of inorganic materials. Modern inorganic synthetic
chemistry (pp. 97-128) doi:10.1016/B978-0-444-53599-3.10005-8

Liu, X. -. (2017). High pressure synthesis and preparation of inorganic materials. Modern inorganic synthetic
chemistry: Second edition (pp. 105-141) doi:10.1016/B978-0-444-63591-4.00005-7

Liu, Y., Yi, H., Chen, Y., Wu, Y., Yang, M., Chen, Z., & Tong, J.. (2012). Column chromatography
purification and analysis of biodiesel by transesterification. Guang Pu Xue Yu Guang Pu Fen Xi/Spectroscopy
and Spectral Analysis, 32(2), 505-509. doi:10.3964/j.issn.1000-0593(2012)02-0505-05

Magaira, J., Santana, A., Costa, A., Ramirez, E., & Larrayoz, M. A. (2014). Process intensification using CO;
as cosolvent under supercritical conditions applied to the design of biodiesel production. Industrial and
Engineering Chemistry Research, 53(10), 3985-3995. doi:10.1021/ie402657e

Manuale, D. L., Torres, G. C., Vera, C. R., & Yori, J. C. (2015). Study of an energy-integrated biodiesel
production process using supercritical methanol and a low-cost feedstock. Fuel Processing Technology, 140,
252-261. doi:10.1016/j.fuproc.2015.08.026

Martinovic, F. L., Kiss, F. E., Micic, R. D., Simiki¢, M. P., & Tomié¢, M. D. (2018). Comparative techno-
economic analysis of single-step and two-step biodiesel production with supercritical methanol based on
process  simulation.  Chemical Engineering  Research  and  Design, 132,  751-765.
doi:10.1016/j.cherd.2018.02.024

Marulanda, V. F. (2012). Biodiesel production by supercritical methanol transesterification: Process
simulation and potential environmental impact assessment. Journal of Cleaner Production, 33, 109-116.
d0i:10.1016/j.jclepro.2012.04.022

Marulanda, V. F., Anitescu, G., & Tavlarides, L. L. (2010). Investigations on supercritical transesterification
of chicken fat for biodiesel production from low-cost lipid feedstocks. Journal of Supercritical Fluids, 54(1),
53-60. doi:10.1016/j.supflu.2010.04.001

29



25.

26.

217.

28.

29.

30.

3L

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

May-Vazquez, M. M., Rodriguez-Angeles, M. A., Goémez-Castro, F. ., & Uribe-Ramirez, A. R. (2017).
Hydrodynamic feasibility of the production of biodiesel fuel in a high-pressure reactive distillation column.
Chemical Engineering and Processing - Process Intensification, 112, 31-37. doi:10.1016/j.cep.2016.12.005
Miladinovi¢, M. R., Krsti¢, J. B., Tasi¢, M. B., Stamenkovi¢, O. S., & Veljkovi¢, V. B. (2014). A kinetic
study of quicklime-catalyzed sunflower oil methanolysis. Chemical Engineering Research and Design, 92(9),
1740-1752. doi:10.1016/j.cherd.2013.11.023

Miskov, S. P., Ivani§, G. R., Radovi¢, I. R., & Kijev¢anin, M. L. (2019). High pressure densities and derived
properties of biodiesel fuel produced by heterogeneous transesterification from biowaste. Thermal Science,
23, S1757-S1768. doi:10.2298/TSC1180723178M

Muppaneni, T., Reddy, H. K., Ponnusamy, S., Patil, P. D., Sun, Y., Dailey, P., & Deng, S. (2013).
Optimization of biodiesel production from palm oil under supercritical ethanol conditions using hexane as co-
solvent: A response surface methodology approach. Fuel, 107, 633-640. doi:10.1016/j.fuel.2012.11.046
Nayebzadeh, H., Saghatoleslami, N., Maskooki, A., & Vahid, B. R. (2014). Preparation of supported
nanosized sulfated zirconia by strontia and assessment of its activities in the esterification of oleic acid.
Chemical and Biochemical Engineering Quarterly, 28(3), 259-265. doi:10.15255/CABEQ.2013.1894

Ozturk, G., Kafadar, A., Duz, M., Saydut, A., & Hamamci, C. (2010). Microwave assisted transesterification
of maize (zea mays L.) oil as a biodiesel fuel. Energy Exploration and Exploitation, 28(1), 47-57.
doi:10.1260/0144-5987.28.1.47

Parvizsedghy, R., & Sadrameli, S. M. (2014). Consequence modeling of hazardous accidents in a supercritical
biodiesel plant. Applied Thermal Engineering, 66(1-2), 282-289. doi:10.1016/j.applthermaleng.2014.02.029
Patil, P. D., Reddy, H., Muppaneni, T., Schaub, T., Holguin, F. O., Cooke, P., & Deng, S. (2013). In situ ethyl
ester production from wet algal biomass under microwave-mediated supercritical ethanol conditions.
Bioresource Technology, 139, 308-315. doi:10.1016/j.biortech.2013.04.045

Petchsoongsakul, N., Ngaosuwan, K., Kiatkittipong, W., Aiouache, F., & Assabumrungrat, S. (2017). Process
design of biodiesel production: Hybridization of ester-and transesterification in a single reactive distillation.
Energy Conversion and Management, 153, 493-503. doi:10.1016/j.enconman.2017.10.013

Pimentel, D., Trager, J., Palmer, S., Zhang, J., Greenfield, B., Nash, E., & Kroeger, A. (2012). Energy
production from corn, cellulosic, and algae biomass. Global economic and environmental aspects of biofuels
(pp. 321-355) d0i:10.1201/b11836

Porte, A. F., Rocha, C. R., & Galarca, M. M. (2018). An independent power cell for energy generation from
residual frying oil. Paper presented at the Advances in Transdisciplinary Engineering,7 1165-1174.
doi:10.3233/978-1-61499-898-3-1165

Rajagopalachar, S., Joshi, S. S., & Reddy, R. P. (2019). Biodiesel synthesis from garcinia gummi-gutta (L.
robson) seed oil: Fuel feasibility evaluation of a novel feedstock by homogeneous and heterogeneous
transesterification. Biofuels, 10(3), 403-410. doi:10.1080/17597269.2017.1306681

Reddy, H. K., Muppaneni, T., Patil, P. D., Ponnusamy, S., Cooke, P., Schaub, T., & Deng, S. (2014). Direct
conversion of wet algae to crude biodiesel under supercritical ethanol conditions. Fuel, 115, 720-726.
doi:10.1016/j.fuel.2013.07.090

Ruhul, A. M., Kalam, M. A., Masjuki, H. H., Fattah, I. M. R., Reham, S. S., & Rashed, M. M. (2015). State of
the art of biodiesel production processes: A review of the heterogeneous catalyst. RSC Advances, 5(122),
101023-101044. doi:10.1039/c5ra09862a

Saka, S., Isayama, Y., llham, Z., & Jiayu, X. (2010). New process for catalyst-free biodiesel production using
subcritical acetic acid and supercritical methanol. Fuel, 89(7), 1442-1446. doi:10.1016/j.fuel.2009.10.018
Sales, E. A., Ghirardi, M. L., & Jorquera, O. (2017). Subcritical ethylic biodiesel production from wet animal
fat and vegetable oils: A net energy ratio analysis. Energy Conversion and Management, 141, 216-223.
doi:10.1016/j.enconman.2016.08.015

Sawangkeaw, R., Satayanon, W., Bunyakiat, K., Camy, S., Condoret, J., & Ngamprasertsith, S. (2011).
Continuous production of biodiesel with supercritical methanol: A simple compressible flow model for
tubular reactors. International Journal of Chemical Reactor Engineering, 9 doi:10.2202/1542-6580.2758
Soltani, S., Rashid, U., Al-Resayes, S. I., & Nehdi, I. A. (2017). Recent progress in synthesis and surface
functionalization of mesoporous acidic heterogeneous catalysts for esterification of free fatty acid feedstocks:
A review. Energy Conversion and Management, 141, 183-205. doi:10.1016/j.enconman.2016.07.042

Tasi¢, M. B., Stamenkovi¢, O. S., & Veljkovi¢, V. B. (2014). Cost analysis of simulated base-catalyzed
biodiesel ~ production  processes. Energy  Conversion and  Management, 84,  405-413.
doi:10.1016/j.enconman.2014.04.044

Vahid, B. R., Saghatoleslami, N., Nayebzadeh, H., & Maskooki, A. (2012). Preparation of nano-size al-
promoted sulfated zirconia and the impact of calcination temperature on itscatalytic activity. Chemical and
Biochemical Engineering Quarterly, 26(2), 71-77

30



45.

46.

47.

48.

Wang, L., Huang, C., Chen, J., Wei, X., Chen, X., & Liang, J. (2018). Catalyst -free biodiesel production
from industrial rosin residue (dark-grade rosin) using supercritical methanol. Waste and Biomass
Valorization, 9(7), 1191-1198. doi:10.1007/s12649-017-9848-6

Wen, Z., Yu, X, Tu, S. -,, Yan, J., & Dahlquist, E. (2010). Biodiesel production from waste cooking oil
catalyzed by TiO»-MgO mixed oxides. Bioresource Technology, 101(24), 9570-9576.
doi:10.1016/j.biortech.2010.07.066

Xiao, Y., Gao, L., Xiao, G., Fu, B., & Niu, L. (2012). Experimental and modeling study of continuous
catalytic transesterification to biodiesel in a bench-scale fixed-bed reactor. Industrial and Engineering
Chemistry Research, 51(37), 11860-11865. doi:10.1021/ie202312z

Yun, H., Wang, M., Feng, W., & Tan, T. (2013). Process simulation and energy optimization of the enzyme-
catalyzed biodiesel production. Energy, 54, 84-96. doi:10.1016/j.energy.2013.01.002

Lukié¢ L., Krsti¢ J., Jovanovi¢ D., Skala D.,Alumina/silica supported K.COs as a catalyst for biodiesel
synthe5|s from sunflower oil, Bloresource Technology100 (20) (2009)4690-4696.

1.

10.

11.

12.

13.

14.

15.

Al-Zaini, E. O., Abdullah, A. A., & Adesina, A. (2018). Waste frying oil conversion to biodiesel in presence
of advanced alumina heterogeneous catalyst. SAE Technical Papers, 2018-September doi:10.4271/2018-01-
1750

Al-Zaini, E. O., & Chesterfield, D. M. (2013). Transesterification of spent frying oils over aluminium
orthophosphate-potassium ribbed bi-functional catalyst: Reaction optimisation study. SAE International
Journal of Fuels and Lubricants, 6(3) doi:10.4271/2013-01-2453

Asri, N. P., Budikarjono, K., Suprapto, & Roesyadi, A. (2015). Kinetics of palm oil transesterification using
double promoted catalyst CaO/KI/y- Al,Os. Journal of Engineering and Technological Sciences, 47(4), 353-
363. doi:10.5614/j.eng.technol.sci.2015.47.4.1

Balajii, M., & Niju, S. (2019). A novel biobased heterogeneous catalyst derived from musa acuminata
peduncle for biodiesel production — process optimization using central composite design. Energy Conversion
and Management, 189, 118-131. doi:10.1016/j.enconman.2019.03.085

Betiku, E., Etim, A. O., Pereao, O., & Ojumu, T. V. (2017). Two-step conversion of neem (azadirachta
indica) seed oil into fatty methyl esters using a heterogeneous biomass-based catalyst: An example of cocoa
pod husk. Energy and Fuels, 31(6), 6182-6193. doi:10.1021/acs.energyfuels.7b00604

Betiku, E., Okeleye, A. A., Ishola, N. B., Osunleke, A. S., & Ojumu, T. V. (2019). Development of a novel
mesoporous biocatalyst derived from kola nut pod husk for conversion of kariya seed oil to methyl esters: A
case of synthesis, modeling and optimization studies. Catalysis Letters, 149(7), 1772-1787.
doi:10.1007/s10562-019-02788-6

Bhuvaneshwari, M., Bairoliya, S., Parashar, A., Chandrasekaran, N., & Mukherjee, A. (2016). Differential
toxicity of Al,O3 particles on gram-positive and gram-negative sediment bacterial isolates from freshwater.
Environmental Science and Pollution Research, 23(12), 12095-12106. doi:10.1007/s11356-016-6407-9
Boonyuen, S., Smith, S. M., Malaithong, M., Prokaew, A., Cherdhirunkorn, B., & Luengnaruemitchai, A.
(2018). Biodiesel production by a renewable catalyst from calcined turbo jourdani (gastropoda: Turbinidae)
shells. Journal of Cleaner Production, 177, 925-929. doi:10.1016/j.jclepro.2017.10.137

Boro, J., & Deka, D. (2012). A review on biodiesel. Journal of Biobased Materials and Bioenergy, 6(2), 125-
141. doi:10.1166/jbmb.2012.1207

Boro, J., Deka, D., & Thakur, A. J. (2012). A review on solid oxide derived from waste shells as catalyst for
biodiesel  production.  Renewable and  Sustainable  Energy  Reviews, 16(1), 904-910.
doi:10.1016/j.rser.2011.09.011

Buasri, A., Chaiyut, N., Loryuenyong, V., Pin-Ngern, K., Tonprasert, N., & Dangnuan, S. (2013). Production
of fatty acid methyl ester by esterification of waste frying oil with methanol using acidified silica as
heterogeneous  catalyst. Journal of Biobased Materials and Bioenergy, 7(2), 229-232.
d0i:10.1166/jbmb.2013.1332

Capek, L., Hajek, M., Kutalek, P., & Smolakova, L. (2014). Aspects of potassium leaching in the
heterogeneously catalyzed transesterlflcatlon of  rapeseed oil. Fuel, 115, 443-451.
doi:10.1016/j.fuel.2013.07.081

Chen, N., Gong, S., Shirai, H., Watanabe, T., & Qian, E. W. (2013). Effects of Si/Al ratio and pt loading on
Pt/SAPO-11 catalysts in hydroconversion of jatropha oil. Applied Catalysis A: General, 466, 105-115.
doi:10.1016/j.apcata.2013.06.034

Chen, X., Li, Z, Chun, Y., Yang, F., Xu, H., & Wu, X. (2020). Effect of the formation of
Diglycerides/Monoglycerides on the kinetic curve in oil transesterification with methanol catalyzed by
calcium oxide. ACS Omega, 5(9), 4646-4656. doi:10.1021/acsomega.9b04431

Chen, Y., Huang, Y., Lin, R., Shang, N., Chang, C., Chang, C. & Hu, C. (2011). Biodiesel production in a
rotating packed bed using K/y-Al,O3 solid catalyst. Journal of the Taiwan Institute of Chemical Engineers,
42(6), 937-944. doi:10.1016/j.jtice.2011.05.007

31


http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6V24-4WBY51D-3&_user=1793222&_coverDate=10%2F31%2F2009&_alid=1086113222&_rdoc=2&_fmt=high&_orig=search&_cdi=5692&_docanchor=&view=c&_ct=2&_acct=C000053038&_version=1&_urlVersion=0&_userid=1793222&md5=52af98855a22bd2a30cf39ad9aeb635a
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6V24-4WBY51D-3&_user=1793222&_coverDate=10%2F31%2F2009&_alid=1086113222&_rdoc=2&_fmt=high&_orig=search&_cdi=5692&_docanchor=&view=c&_ct=2&_acct=C000053038&_version=1&_urlVersion=0&_userid=1793222&md5=52af98855a22bd2a30cf39ad9aeb635a

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

Chokpanyarat, T., Punsuvon, V., & Achiwawanich, S. (2018). Synthesis of Ca-doped three-dimensionally
ordered macroporous catalysts for transesterification. Advances in Materials Science and Engineering, 2018
doi:10.1155/2018/8056701

Choudhury, H. A., Chakma, S., & Moholkar, V. S. (2014). Mechanistic insight into sonochemical biodiesel
synthesis using heterogeneous base catalyst. Ultrasonics  Sonochemistry, 21(1), 169-181.
doi:10.1016/j.ultsonch.2013.04.010

Choudhury, H. A., Goswami, P. P., Malani, R. S., & Moholkar, V. S. (2014). Ultrasonic biodiesel synthesis
from crude jatropha curcas oil with heterogeneous base catalyst: Mechanistic insight and statistical
optimization. Ultrasonics Sonochemistry, 21(3), 1050-1064. doi:10.1016/j.ultsonch.2013.10.023

Chouhan, A. P. S., & Sarma, A. K. (2011). Modern heterogeneous catalysts for biodiesel production: A
comprehensive  review. Renewable and Sustainable Energy Reviews, 15(9), 4378-4399.
doi:10.1016/j.rser.2011.07.112

Da Costa Evangelista, J. P., Gondim, A. D., Souza, L. D., & Araujo, A. S. (2016). Alumina-supported
potassium compounds as heterogeneous catalysts for biodiesel production: A review. Renewable and
Sustainable Energy Reviews, 59, 887-894. d0i:10.1016/j.rser.2016.01.061

Dall'Oglio, E. L., De Sousa Jr., P. T., De Jesus Oliveira, P. T., De Vasconcelos, L. G., Parizotto, C. A., &
Kuhnen, C. A. (2014). Use of heterogeneous catalysts in methylic biodiesel production induced by
microwave irradiation. Quimica Nova, 37(3), 411-417. doi:10.5935/0100-4042.20140081

Endalew, A. K., Kiros, Y., & Zanzi, R. (2011). Inorganic heterogeneous catalysts for biodiesel production
from vegetable oils. Biomass and Bioenergy, 35(9), 3787-3809. doi:10.1016/j.biombioe.2011.06.011

Etim, A. O., Betiku, E., Ajala, S. O., Olaniyi, P. J., & Ojumu, T. V. (2018). Potential of ripe plantain fruit
peels as an ecofriendly catalyst for biodiesel synthesis: Optimization by artificial neural network integrated
with genetic algorithm. Sustainability (Switzerland), 10(3) doi:10.3390/su10030707

Evangelista, J. P. C., Chellappa, T., Coriolano, A. C. F., Fernandes Jr., V. J., Souza, L. D., & Araujo, A. S.
(2012). Synthesis of alumina impregnated with potassium iodide catalyst for biodiesel production from rice
bran oil. Fuel Processing Technology, 104, 90-95. doi:10.1016/j.fuproc.2012.04.028

Fadhil, A. B., Aziz, A. M., & Altamer, M. H. (2016). Potassium acetate supported on activated carbon for
transesterification of new non-edible oil, bitter almond oil. Fuel, 170, 130-140.
doi:10.1016/j.fuel.2015.12.027

Falowo, O. A., Ojumu, T. V., Pereao, O., & Betiku, E. (2020). Sustainable biodiesel synthesis from honne-
rubber-neem oil blend with a novel mesoporous base catalyst synthesized from a mixture of three agrowastes.
Catalysts, 10(2) doi:10.3390/catal10020190

Fan, M., Huang, J., Yang, J., & Zhang, P. (2013). Biodiesel production by transesterification catalyzed by an
efficient choline ionic liquid catalyst. Applied Energy, 108, 333-339. doi:10.1016/j.apenergy.2013.03.063
Fan, M., Zhang, P., & Ma, Q. (2012). Enhancement of biodiesel synthesis from soybean oil by potassium
fluoride modification of a calcium magnesium oxides catalyst. Bioresource Technology, 104, 447-450.
doi:10.1016/j.biortech.2011.11.082

Farzaneh, F., Moghzi, F., & Rashtizadeh, E. (2016). Zn(Il) coordination polymer as a bifunctional catalyst for
biodiesel production from soybean oil. Reaction Kinetics, Mechanisms and Catalysis, 118(2), 509-521.
d0i:10.1007/s11144-016-0986-9

Franjo, M., Sali¢, A., & Zeli¢, B. (2018). Microstructured devices for biodiesel production by
transesterification. Biomass Conversion and Biorefinery, 8(4), 1005-1020. doi:10.1007/s13399-018-0341-7
Gan, S., Ng, H. K,, Ooi, C. W., Motala, N. O., & Ismail, M. A. F. (2010). Ferric sulphate catalysed
esterification of free fatty acids in waste cooking oil. Bioresource Technology, 101(19), 7338-7343.
doi:10.1016/j.biortech.2010.04.028

Ghanei, R., Khalili Dermani, R., Salehi, Y., & Mohammadi, M. (2016). Waste animal bone as support for
CaO impregnation in catalytic biodiesel production from vegetable oil. Waste and Biomass Valorization, 7(3),
527-532. d0i:10.1007/s12649-015-9473-1

Ginting, E. M., & Bukit, N. (2015). Synthesis and characterization of alumina precursors derived from
aluminum metal through electrochemical method. Indonesian Journal of Chemistry, 15(2), 123-129.
doi:10.22146/ijc.21205

Gohain, M., Devi, A., & Deka, D. (2017). Musa balbisiana colla peel as highly effective renewable
heterogeneous base catalyst for biodiesel production. Industrial Crops and Products, 109, 8-18.
d0i:10.1016/j.indcrop.2017.08.006

Gong, S., Shinozaki, A., & Qian, E. W. (2012). Role of support in hydrotreatment of jatropha oil over
sulfided NiMo catalysts. Industrial and Engineering Chemistry Research, 51(43), 13953-13960.
d0i:10.1021/ie301204u

Gu, M,, Yan, X., & Cheng, Z. (2016). Hybrid catalytic effects of K,COs on the synthesis of salicylic acid
from carboxylation of phenol with CO,. Research on Chemical Intermediates, 42(2), 391-406.
d0i:10.1007/s11164-015-2025-2

32



37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

Gul, M., Masjuki, H. H., Kalam, M. A., Zulkifli, N. W. M., & Mujtaba, M. A. (2020). A review: Role of fatty
acids composition in characterizing potential feedstock for sustainable green lubricants by advance
transesterification process and its global as well as pakistani prospective. Bioenergy Research, 13(1)
doi:10.1007/s12155-019-10040-7

Guzman-Vargas, A., Santos-Gutiérrez, T., Lima, E., Flores-Moreno, J. L., Oliver-Tolentino, M. A, &
Martinez-Ortiz, M. D. J. (2015). Efficient KF loaded on MgCaAl hydrotalcite-like compounds in the
transesterification of jatropha curcas oil. Journal of Alloys and Compounds, 643(S1), S159-S164.
doi:10.1016/j.jallcom.2015.01.029

Hajra, B., Sultana, N., Pathak, A. K., & Guria, C. (2015). Response surface method and genetic algorithm
assisted optimal synthesis of biodiesel from high free fatty acid sal oil (Shorea robusta) using ion-exchange
resin at high temperature. Journal of Environmental Chemical Engineering, 3(4), 2378-2392.
doi:10.1016/j.jece.2015.08.015

Hidayat, A., Rochmadi, Wijaya, K., & Budiman, A. (2016). Removal of free fatty acid in palm fatty acid
distillate using sulfonated carbon catalyst derived from biomass wastefor biodiesel production. Paper
presented at the IOP Conference Series: Materials Science and Engineering, , 105(1) doi:10.1088/1757-
899X/105/1/012026

Hidayat, A., & Sutrisno, B. (2017). Esterification free fatty acid in palm fatty acid distillate using sulfonated
rice husk ash catalyst. Paper presented at the AIP Conference Proceedings, 1803 doi:10.1063/1.4973173
Huang, Y. (2013). Synthesis of biodiesel by phase transfer catalysis
doi:10.4028/www.scientific.net/ AMM.291-294.355

Intarapong, P., langthanarat, S., Phanthong, P., Luengnaruemitchai, A., & Jai-In, S. (2013). Activity and basic
properties of KOH/mordenite for transesterification of palm oil. Journal of Energy Chemistry, 22(5), 690-
700. doi:10.1016/S2095-4956(13)60092-3

Islam, A., & Ravindra, P. (2016). Biodiesel production with green technologies. Biodiesel production with
green technologies (pp. 1-133) doi:10.1007/978-3-319-45273-9

Islam, A., Taufig-Yap, Y. H., Chu, C., Chan, E., & Ravindra, P. (2013). Studies on design of heterogeneous
catalysts for biodiesel production. Process Safety and Environmental Protection, 91(1-2), 131-144.
doi:10.1016/j.psep.2012.01.002

Ismail, T., Lee, H., Kim, C., Kim, Y., Lee, H., Kim, J., Lee, H. (2019). Comparative analysis of the
developmental toxicity in xenopus laevis and danio rerio induced by AI203 nanoparticle exposure.
Environmental Toxicology and Chemistry, 38(12), 2672-2681. doi:10.1002/etc.4584

Jiang, S., Xu, L., Zhou, Q., Pan, L., Zhang, F., & Zhang, Y. (2011). Preparation of biodiesel from cottonseed
oil catalyzed by solid based catalyst. Nongye Gongcheng Xuebao/Transactions of the Chinese Society of
Agricultural Engineering, 27(3), 254-259. doi:10.3969/j.issn.1002-6819.2011.03.048

Kafuku, G., Lam, M. K., Kansedo, J., Lee, K. T., & Mbarawa, M. (2010). Heterogeneous catalyzed biodiesel
production from moringa oleifera oil. Fuel Processing Technology, 91(11), 1525-1529.
doi:10.1016/j.fuproc.2010.05.032

Karuppiah Subramanian, P., & Muthiah, P. (2016). Development of functionalized heterogeneous catalyst
from ceiba pentandra stalk for biodiesel production using sterculia foetida seed oil. Environmental Progress
and Sustainable Energy, 35(1), 308-314. doi:10.1002/ep.12203

Kumavat, S., Chakraborty, S., Rahane, A. B., Deshpande, M. D., & Ahuja, R. (2016). Time dependent DFT
investigation of the optical response in pristine and Gd doped Al.Os. RSC Advances, 6(76), 72537-72543.
d0i:10.1039/c6ral5809

Kusuma, R. I, Hadinoto, J. P., Ayucitra, A., Soetaredjo, F. E., & Ismadji, S. (2013). Natural zeolite from
pacitan Indonesia, as catalyst support for transesterification of palm oil. Applied Clay Science, 74, 121-126.
doi:10.1016/j.clay.2012.04.021

Kutalek, P., éapek, L., Smolakova, L., Kubicka, D., & Hajek, M. (2014). Aspects of stability of K/Al,Os
catalysts for the transesterification of rapeseed oil in batch and fixed-bed reactors. Cuihua Xuebao/Chinese
Journal of Catalysis, 35(7), 1084-1090. doi:10.1016/s1872-2067(14)60054-1

Leung, D. Y. C,, Wu, X.,, & Leung, M. K. H. (2010). A review on biodiesel production using catalyzed
transesterification. Applied Energy, 87(4), 1083-1095. doi:10.1016/j.apenergy.2009.10.006

Li, X., Zuo, Y., Zhang, Y., Fu, Y., & Guo, Q. (2013). In situ preparation of K,CO; supported kraft lignin
activated carbon as solid base catalyst for biodiesel production. Fuel, 113, 435-442.
doi:10.1016/j.fuel.2013.06.008

Li, Y., Ye, B, Shen, J., Tian, Z., Wang, L., Zhu, L., & Qiu, F. (2013). Optimization of biodiesel production
process from soybean oil using the sodium potassium tartrate doped zirconia catalyst under microwave
chemical reactor. Bioresource Technology, 137, 220-225. doi:10.1016/j.biortech.2013.03.126

Liao, C. & Chung, T. (2013). Optimization of process conditions using response surface methodology for the
microwave-assisted transesterification of jatropha oil with KOH impregnated CaO as catalyst. Chemical
Engineering Research and Design, 91(12), 2457-2464. doi:10.1016/j.cherd.2013.04.009

33


http://www.scientific.net/AMM.291-294.355

57.

58.

59.

60.

61.

62.

63.

64.

65.
66.

67.

68.

69.

70.

71.

72.

73.

74,

75.

76.

77.

Lin, L., Cunshan, Z., Vittayapadung, S., Xianggian, S., & Mingdong, D. (2011). Opportunities and challenges
for biodiesel fuel. Applied Energy, 88(4), 1020-1031. doi:10.1016/j.apenergy.2010.09.029

Liu, H., Su, L., Liu, F., Li, C., & Solomon, U. U. (2011). Cinder supported K2CO3 as catalyst for biodiesel
production. Applied Catalysis B: Environmental, 106(3-4), 550-558. doi:10.1016/j.apcatb.2011.06.015

Liu, K., & Wang, R. (2013). Biodiesel production by transesterification of duck oil with methanol in the
presence of alkali catalyst. Petroleum and Coal, 55(1), 68-72

Ma, G., Hu, W., Pei, H., Jiang, L., Song, M., & Mu, R. (2015). In situ heterogeneous transesterification of
microalgae using combined ultrasound and microwave irradiation. Energy Conversion and Management, 90,
41-46. doi:10.1016/j.enconman.2014.10.061

Malani, R. S., Patil, S., Roy, K., Chakma, S., Goyal, A., & Moholkar, V. S. (2017). Mechanistic analysis of
ultrasound-assisted biodiesel synthesis with Cu.O catalyst and mixed oil feedstock using continuous (packed
bed) and batch (slurry) reactors. Chemical Engineering Science, 170, 743-755. doi:10.1016/j.ces.2017.03.041
Malins, K. (2018). Production of biodiesel using K>COs, KsPOs Na,COs and NasPOs as alkaline catalysts.
Paper presented at the International Multidisciplinary Scientific GeoConference Surveying Geology and
Mining Ecology Management, SGEM, , 18(4.1) 579-586. doi:10.5593/sgem2018/4.1/S17.075

Malins, K. (2018). The potential of KsPO4, K>COs, NasPO4 and Na,COsz as reusable alkaline catalysts for
practical application in biodiesel production. Fuel Processing Technology, 179, 302-312.
doi:10.1016/j.fuproc.2018.07.017

Malvade, A. V., & Satpute, S. T. (2013). Production of palm fatty acid distillate biodiesel and effects of its
blends on performance of single cylinder diesel engine. Paper presented at the Procedia Engineering, , 64
1485-1494. doi:10.1016/j.proeng.2013.09.230

Marchetti, J. M. (2010). Biodiesel production technologies. Biodiesel production technologies (pp. 1-166)
Margaretha, Y. Y., Prastyo, H. S., Ayucitra, A., & Ismadji, S. (2012). Calcium oxide from pomacea sp. shell
as a catalyst for biodiesel production. International Journal of Energy and Environmental Engineering, 3(1),
1-9. doi:10.1186/2251-6832-3-33

Marinkovic, M., Stojkovic, N., Vasic, M., Ljupkovic, R., Stamenkovic, T., Randjelovic, M., & Zarubica, A.
(2016). Ki/Al;O5 as heterogeneous catalyst in biodiesel preparation: K* key factor for catalyst efficiency.
Oxidation Communications, 39(3-11), 2606-2617

Marinkovic, M. M., Stojkovic, N. I., Vasic, M. B., Ljupkovic, R. B., Rancic, S. M., Spalovic, B. R., &
Zarubica, A. R. (2016). Synthesis of biodiesel from sunflower oil over potassium loaded alumina as
heterogeneous catalyst: The effect of process parameters. [Sinteza biodizela iz suncokretovog ulja
koris¢enjem heterogenog katalizatora na bazi kalijum-jodida na alumini: Uticaj procesnih parametara]
Hemijska Industrija, 70(6), 639-648. doi:10.2298/HEMIND150807001M

Martinez-Klimov, M. E., Ramirez-Vidal, P., Roquero Tejeda, P., & Klimova, T. E. (2020). Synergy between
sodium carbonate and sodium titanate nanotubes in the transesterification of soybean oil with methanol.
Catalysis Today, 353, 119-125. doi:10.1016/j.cattod.2019.08.027

Mendonga, I. M., Machado, F. L., Silva, C. C., Duvoisin Junior, S., Takeno, M. L., de Sousa Maia, P. J., . ..
de Freitas, F. A. (2019). Application of calcined waste cupuagu (Theobroma grandiflorum) seeds as a low-
cost solid catalyst in soybean oil ethanolysis: Statistical optimization. Energy Conversion and Management,
200 doi:10.1016/j.enconman.2019.112095

Micic, R. D., Bosnjak Kiralj, M. S., Panic, S. N., Tomic, M. D., Jovic, B. D., & Boskovic, G. C. (2015).
Activation temperature imposed textural and surface synergism of CaO catalyst for sunflower oil
transesterification. Fuel, 159, 638-645. doi:10.1016/j.fuel.2015.07.025

Mowla, O., Kennedy, E., & Stockenhuber, M. (2019). Mass transfer and kinetic study on BEA zeolite-
catalysed oil hydroesterification. Renewable Energy, 135, 417-425. doi:10.1016/j.renene.2018.12.012

Nampi, P. P., Moothetty, P., Berry, F. J., Mortimer, M., & Warrier, K. G. (2010). Aluminosilicates with
varying alumina-silica ratios: Synthesis via a hybrid sol-gel route and structural characterisation. Dalton
Transactions, 39(21), 5101-5107. doi:10.1039/c001219j

Narowska, B., Kutazynski, M., & Lukaszewicz, M. (2017). Sunflower oil as a substrate for biofuel
production. Sunflower oil: Interactions, applications and research (pp. 83-119)

Navajas, A., Campo, |., Arzamendi, G., Hernandez, W. Y., Bobadilla, L. F., Centeno, M. A., & Gandia, L. M.
(2010). Synthesis of biodiesel from the methanolysis of sunflower oil using PURAL® Mg-Al hydrotalcites as
catalyst precursors. Applied Catalysis B: Environmental, 100(1-2), 299-309.
doi:10.1016/j.apcath.2010.08.006

Nayebzadeh, H., Haghighi, M., Saghatoleslami, N., Tabasizadeh, M., & Binaeian, E. (2018). Influence of
carbon source content on the structure and performance of KOH/Cai2Al1403:-C nanocatalyst used in the
transesterification reaction via microwave irradiation. Journal of Alloys and Compounds, 743, 672-681.
doi:10.1016/j.jallcom.2018.01.357

Ngaosuwan, K., Goodwin, J. G., & Prasertdham, P. (2016). A green sulfonated carbon-based catalyst derived
from coffee residue for esterification. Renewable Energy, 86, 262-269. doi:10.1016/j.renene.2015.08.010

34



78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

Ognjanovi¢, N. D., Petrovi¢, S. D., Bezbradica, D. 1., & Knezevi¢-Jugovi¢, Z. D. (2010). Lipases as
biocatalysts for biodiesel production. [Lipaze kao biokatalizatori u sintezi biodizela] Hemijska Industrija,
64(1), 1-8. doi:10.2298/HEMIND10010010

Palomino-Romero, J. A., Leite, O. M., Barrios Eguiluz, K. I., Salazar-Banda, G. R., Silva, D. P., &
Cavalcanti, E. B. (2012). Treatments of the effluents generated in the biodiesel production. [Tratamentos dos
efluentes gerados na producdo de biodiesel] Quimica Nova, 35(2), 367-378. doi:10.1590/S0100-
40422012000200025

Periasamy, V. S., Athinarayanan, J., & Alshatwi, A. A. (2016). Aluminum oxide nanoparticles alter cell cycle
progression through CCND1 and EGR1 gene expression in human mesenchymal stem cells. Biotechnology
and Applied Biochemistry, 63(3), 320-327. doi:10.1002/bab.1368

Piriyawong, V., Thongpool, V., Asanithi, P., & Limsuwan, P. (2012). Effect of laser pulse energy on the
formation of alumina nanoparticles synthesized by laser ablation in water. Paper presented at the Procedia
Engineering, 32 1107-1112. doi:10.1016/j.proeng.2012.02.062

Piriyawong, V., Thongpool, V., Asanithi, P., & Limsuwan, P. (2012). Preparation and characterization of
alumina nanoparticles in deionized water using laser ablation technique. Journal of Nanomaterials, 2012
doi:10.1155/2012/819403

Pu, X., & Su, Y. (2018). Heterogeneous catalysis in microreactors with nanofluids for fine chemicals
syntheses: Benzylation of toluene with benzyl chloride over silica-immobilized FeCls catalyst. Chemical
Engineering Science, 184, 200-208. doi:10.1016/j.ces.2018.03.049

Qian, K., Shen, X,, Wang, Y., Gao, Q., & Ding, H. (2015). In-situ transesterification of jatropha oil over an
efficient solid alkali using low leaching component supported on industrial silica gel. Energy, 93, 2251-2257.
doi:10.1016/j.energy.2015.10.124

Qiu, F., Li, Y., Yang, D., Li, X., & Sun, P. (2011). Biodiesel production from mixed soybean oil and rapeseed
oil. Applied Energy, 88(6), 2050-2055. doi:10.1016/j.apenergy.2010.12.070

Qiu, F, Li, Y., Yang, D., Li, X,, & Sun, P. (2011). Heterogeneous solid base nanocatalyst: Preparation,
characterization and application in biodiesel production. Bioresource Technology, 102(5), 4150-4156.
doi:10.1016/j.biortech.2010.12.071

Qiu, L., Tan, H., Huang, J., Zheng, Z., Zhou, C., & Ouyang, F. (2015). Production of biodiesel from waste
animal fat oil with ZnO/Al,0s-SiO; solid base catalyst. Chinese Journal of Environmental Engineering,
9(12), 6097-6102

Ramachandran, K., Sivakumar, P., Suganya, T., & Renganathan, S. (2011). Production of biodiesel from
mixed waste vegetable oil using an aluminium hydrogen sulphate as a heterogeneous acid catalyst.
Bioresource Technology, 102(15), 7289-7293. doi:10.1016/j.biortech.2011.04.100

Rasouli, H., & Esmaeili, H. (2019). Characterization of MgO nanocatalyst to produce biodiesel from goat fat
using transesterification process. Biotech, 9(11) doi:10.1007/s13205-019-1963-6

Sadeq, Z. S., Mahdi, Z. F., & Hamza, A. M. (2019). Low cost, fast and powerful performance interfacial
charge transfer nanostructured Al,O3 capturing of light photocatalyst eco-friendly system using hydrothermal
method. Materials Letters, 254, 120-124. doi:10.1016/j.matlet.2019.07.050

Sahu, G., Saha, S., Datta, S., Chavan, P., & Naik, S. (2017). Methanolysis of Jatropha curcas oil using
K2CO3/CaO0 as a solid base catalyst. Turkish Journal of Chemistry, 41(6), 845-861. doi:10.3906/kim-1701-13
Saleh, M., Al-Hajri, Z., Popelka, A., & Zaidi, S. J. (2020). Preparation and characterization of alumina HDPE
composites. Materials, 13(1) doi:10.3390/ma13010250

Salinas, D., Araya, P., & Guerrero, S. (2012). Study of potassium-supported TiO- catalysts for the production
of biodiesel. Applied Catalysis B: Environmental, 117-118, 260-267. doi:10.1016/j.apcath.2012.01.016
Sanchez, L., Llano, B. A., & Rios, L. A. (2017). Production of green diesel from castor oil over alumina-
supported nickel-molybdenum catalysts. [Produccién de Diésel Renovable a partir de aceite de Higuerilla
mediante Catalizadores de Niquel-Molibdeno Soportados sobre Alimina] Informacion Tecnologica, 28(1),
13-24. doi:10.4067/S0718-07642017000100003

Santhanakrishnan, A., Peereboom, L., & Miller, D. J. (2018). Catalytic epoxidation of propylene glycol and
its acetates. Applied Catalysis A: General, 561, 19-27. doi:10.1016/j.apcata.2018.05.013

Santiago-Torres, N., Romero-lbarra, 1. C., & Pfeiffer, H. (2014). Sodium zirconate (Na2ZrOs) as a catalyst in
a soybean oil transesterification reaction for biodiesel production. Fuel Processing Technology, 120, 34-39.
doi:10.1016/j.fuproc.2013.11.018

Shaban, S. A. (2012). Biodiesel production from waste cooking oil. Egyptian Journal of Chemistry, 55(5),
437-452

Shahraki, H., Entezari, M. H., & Goharshadi, E. K. (2015). Sono-synthesis of biodiesel from soybean oil by
KF/y-Al,O; as a nano-solid-base  catalyst.  Ultrasonics ~ Sonochemistry, 23,  266-274.
doi:10.1016/j.ultsonch.2014.09.010

35



99. Shan, R., Shi, J.,, Yan, B., Chen, G., Yao, J., & Liu, C. (2016). Transesterification of palm oil to fatty acids
methyl ester using K»COas/palygorskite catalyst. Energy Conversion and Management, 116, 142-149.
doi:10.1016/j.enconman.2016.02.084

100.Sharma, M., Khan, A. A., Puri, S. K., & Tuli, D. K. (2012). Wood ash as a potential heterogeneous catalyst
for biodiesel synthesis. Biomass and Bioenergy, 41, 94-106. doi:10.1016/j.biombioe.2012.02.017

101.Sharma, Y. C., & Singh, B. (2010). An ideal feedstock, kusum (Schleichera triguga) for preparation of
biodiesel: Optimization of parameters. Fuel, 89(7), 1470-1474. doi:10.1016/j.fuel.2009.10.013

102.Shu, Q., Gao, J., Nawaz, Z., Liao, Y., Wang, D., & Wang, J. (2010). Synthesis of biodiesel from waste
vegetable oil with large amounts of free fatty acids using a carbon-based solid acid catalyst. Applied Energy,
87(8), 2589-2596. doi:10.1016/j.apenergy.2010.03.024

103.Shu, Q., Yuan, H., Liu, B., Zhu, L., Zhang, C., & Wang, J. (2015). Synthesis of biodiesel from model acidic
oil catalyzed by a novel solid acid catalyst SO,%/C/Ce**. Fuel, 143, 547-554. doi:10.1016/j.fuel.2014.11.081

104.Sim, Y. J., Kim, J. H., & Kim, E. Y. (2016). Development of solid base catalyst K,COs/y-Al,O3 for the
production ~ of  biodiesel. Korean  Chemical Engineering  Research,  54(1), 64-69.
doi:10.9713/kcer.2016.54.1.64

105.Smith, S. M., Oopathum, C., Weeramongkhonlert, V., Smith, C. B., Chaveanghong, S., Ketwong, P., &
Boonyuen, S. (2013). Transesterification of soybean oil using bovine bone waste as new catalyst. Bioresource
Technology, 143, 686-690. doi:10.1016/j.biortech.2013.06.087

106.Song, R., Tong, D., Tang, J., & Hu, C. (2011). Effect of composition on the structure and catalytic properties
of KF/Mg-La solid base catalysts for biodiesel synthesis via transesterification of cottonseed oil. Energy and
Fuels, 25(6), 2679-2686. doi:10.1021/ef200378;j

107.Sun, C., Qiu, F., & Yang, D. (2016). Preparation, characterization of graphite oxide loaded with K,CO; as
heterogeneous catalyst and its transesterification application. Arabian Journal for Science and Engineering,
41(1), 89-96. doi:10.1007/s13369-015-1575-3

108.Sun, C., Qiu, F., Yang, D., & Ye, B. (2014). Preparation of biodiesel from soybean oil catalyzed by al-ca
hydrotalcite loaded with K2CQO3 as heterogeneous solid base catalyst. Fuel Processing Technology, 126, 383-
391. doi:10.1016/j.fuproc.2014.05.021

109.Sun, G., Li, Y., Cai, Z., Teng, Y., Wang, Y., & Reaney, M. J. T. (2017). K,COs-loaded hydrotalcite: A
promising heterogeneous solid base catalyst for biolubricant base oil production from waste cooking oils.
Applied Catalysis B: Environmental, 209, 118-127. doi:10.1016/j.apcath.2017.02.078

110.Sutradhar, P., Debnath, N., & Saha, M. (2013). Microwave-assisted rapid synthesis of alumina nanoparticles
using tea, coffee and triphala extracts. Advances in Manufacturing, 1(4), 357-361. doi:10.1007/s40436-013-
0043-0

111.Takase, M., Chen, Y., Liu, H., Zhao, T., Yang, L., & Wu, X. (2014). Biodiesel production from non-edible
silybum marianum oil using heterogeneous solid base catalyst under ultrasonication. Ultrasonics
Sonochemistry, 21(5), 1752-1762. doi:10.1016/j.ultsonch.2014.04.003

112.Takase, M., Pappoe, A. N. M., Afrifa, E. A, & Miyittah, M. (2018). High performance heterogeneous
catalyst for biodiesel production from non-edible oil. Renewable Energy Focus, 25, 24-30.
doi:10.1016/j.ref.2018.03.002

113.Tekiye, E. -., Aghajani, Z., & Sharif, M. A. (2017). Synthesis and characterization of Fe3Os@Al;O3
nanoparticles and investigation its catalyst application. Journal of Materials Science: Materials in
Electronics, 28(7), 5360-5365. doi:10.1007/s10854-016-6195-5

114.Thinnakorn, K., & Tscheikuna, J. (2014). Transesterification of palm olein using sodium phosphate
impregnated on an alumina support. Applied Catalysis A: General, 484, 122-133.
doi:10.1016/j.apcata.2014.07.007

115.Tonetto, G. M., & Marchetti, J. M. (2010). Transesterification of soybean oil over Me/Al,Os; (Me = Na, Ba,
Ca and K) catalysts and monolith K/AIl,Os-cordierite. Topics in Catalysis, 53(11-12), 755-762.
d0i:10.1007/511244-010-9459-y

116.Torres-Rodriguez, D. A., Romero-lbarra, I. C., Ibarra, I. A., & Pfeiffer, H. (2016). Biodiesel production from
soybean and jatropha oils using cesium impregnated sodium zirconate as a heterogeneous base catalyst.
Renewable Energy, 93, 323-331. doi:10.1016/j.renene.2016.02.061

117.Uprety, B. K., Chaiwong, W., Ewelike, C., & Rakshit, S. K. (2016). Biodiesel production using
heterogeneous catalysts including wood ash and the importance of enhancing byproduct glycerol purity.
Energy Conversion and Management, 115, 191-199. doi:10.1016/j.enconman.2016.02.032

118.Vahid, B. R., Saghatoleslami, N., Nayebzadeh, H., & Maskooki, A. (2012). Preparation of nano-size al-
promoted sulfated zirconia and the impact of calcination temperature on itscatalytic activity. Chemical and
Biochemical Engineering Quarterly, 26(2), 71-77

119.Veillette, M., Giroir-Fendler, A., Faucheux, N., & Heitz, M. (2018). Biodiesel from microalgae lipids: From
inorganic carbon to energy production. Biofuels, 9(2), 175-202. doi:10.1080/17597269.2017.1289667

36



120.Wan, Z., & Hameed, B. H. (2011). Transesterification of palm oil to methyl ester on activated carbon
supported calcium oxide catalyst. Bioresource Technology, 102(3), 2659-2664.
doi:10.1016/j.biortech.2010.10.119

121.Wang, A., Li, C., Zheng, M., & Zhang, T. (2012). Heterogeneous catalysts for biomass conversion. The role
of green chemistry in biomass processing and conversion (pp. 313-348) doi:10.1002/9781118449400.ch11

122.Wang, S., Shan, R., Wang, Y., Lu, L., & Yuan, H. (2019). Synthesis of calcium materials in biochar matrix as
a highly stable catalyst for biodiesel production. Renewable Energy, 130, 41-49.
doi:10.1016/j.renene.2018.06.047

123.Wang, S., Zhao, C., Shan, R., Wang, Y., & Yuan, H. (2017). A novel peat biochar supported catalyst for the
transesterification reaction. Energy Conversion and Management, 139, 89-96.
doi:10.1016/j.enconman.2017.02.039

124 Wang, Y., Li, D., Zhao, D., Fan, Y., Bi, J., Shan, R., &Chen, Y. (2020). Calcium-loaded municipal sludge-
biochar as an efficient and stable catalyst for biodiesel production from vegetable oil. ACS Omega,
doi:10.1021/acsomega.0c01970

125.Wu, H., Zhang, J., Liu, Y., Zheng, J., & Wei, Q. (2014). Biodiesel production from jatropha oil using
mesoporous molecular sieves supporting K.SiOs; as catalysts for transesterification. Fuel Processing
Technology, 119, 114-120. doi:10.1016/j.fuproc.2013.10.021

126.Wu, H., Zhang, J., Wei, Q., Zheng, J., & Zhang, J. (2013). Transesterification of soybean oil to biodiesel
using zeolite supported CaO as strong base catalysts. Fuel Processing Technology, 109, 13-18.
doi:10.1016/j.fuproc.2012.09.032

127.Xiao, D. J., Chant, E. D., Frankhouser, A. D., Chen, Y., Yau, A., Washton, N. M., & Kanan, M. W. (2019). A
closed cycle for esterifying aromatic hydrocarbons with CO- and alcohol. Nature Chemistry, 11(10), 940-947.
doi:10.1038/s41557-019-0313-y

128.Yadav, M., & Sharma, Y. C. (2019). Transesterification of used vegetable oil using BaAl204 spinel as
heterogeneous base catalyst. Energy Conversion and Management, 198 doi:10.1016/j.enconman.2019.111795

129.Yadav, M., Singh, V., & Sharma, Y. C. (2017). Methyl transesterification of waste cooking oil using a
laboratory synthesized reusable heterogeneous base catalyst: Process optimization and homogeneity study of
catalyst. Energy Conversion and Management, 148, 1438-1452. doi:10.1016/j.enconman.2017.06.024

130.Yahaya, M., Ramli, I., Muhamad, E. N., Ishak, N. S., Nda-Umar, U. I., & Taufig-Yap, Y. H. (2020). K20
doped dolomite as heterogeneous catalyst for fatty acid methyl ester production from palm oil. Catalysts,
10(7), 1-17. doi:10.3390/catal10070791

131.Yan, J., Wang, S., Yuan, H., Chen, Y., & Shan, R. (2020). Novel peanut shell biochar supported catalyst for
transesterification reaction. Taiyangneng Xuebao/Acta Energiae Solaris Sinica, 41(4), 257-263

132.Yan, S., Dimaggio, C., Mohan, S., Kim, M., Salley, S. O., & Ng, K. Y. S. (2010). Advancements in
heterogeneous catalysis for biodiesel synthesis. Topics in Catalysis, 53(11-12), 721-736. doi:10.1007/s11244-
010-9460-5

133.Yu, X., Hu, Y., Zhou, L., Cao, F., Yang, Y., Liang, T., & He, J. (2011). Research progress of nanostructured
materials for heterogeneous catalysis. Current Nanoscience, 7(4), 576-586.
d0i:10.2174/157341311796196709

134.Zhang, C., Shao, W., Zhou, W., Liu, Y., Han, Y., Zheng, Y., & Liu, Y. (2019). Biodiesel production by
esterification  reaction on K+ modified MgAl-hydrotalcites  catalysts.  Catalysts,  9(9)
doi:10.3390/catal9090742

135.Zhang, P., Liu, H.,, Fan, M., Liu, Y., & Huang, J. (2016). A review on biodiesel production by
transesterification catalyzed by ionic liquid catalysts. Current Organic Chemistry, 20(7), 752-760.
d0i:10.2174/1385272819666150716174013

136.Zhao, C., Lv, P., Yang, L., Xing, S., Luo, W., & Wang, Z. (2018). Biodiesel synthesis over biochar-based
catalyst from biomass waste pomelo peel. Energy Conversion and Management, 160, 477-485.
doi:10.1016/j.enconman.2018.01.059

137.2u, Y., Liu, G., Wang, Z., Shi, J., Zhang, M., Zhang, W., & Jia, M. (2010). CaO supported on porous carbon
as highly efficient heterogeneous catalysts for transesterification of triacetin with methanol. Energy and
Fuels, 24(7), 3810-3816. doi:10.1021/ef100419m

138.Zu, Y., Tang, J., Zhu, W., Zhang, M., Liu, G., Liu, Y., & Jia, M. (2011). Graphite oxide-supported CaO
catalysts for transesterification of soybean oil with methanol. Bioresource Technology, 102(19), 8939-8944.
doi:10.1016/j.biortech.2011.07.032

37



KVALITATIVNA OCENA NAUCNIH REZULTATA

3. KVALITET NAUCNIH REZULTATA
3.1. Naucdni nivo, znacaj i primenljivost rezultata

Naucna aktivnost dr Ivane Luki¢ posveéena je razvoju i unapredenju tehnologija sinteze
biodizela, pre svega istrazivanjima iz oblasti heterogeno katalizovane metanolize biljnih ulja.
Pored sinteze i karakterizacije katalizatora, i ispitivanja njihove aktivnosti i stabilnosti u sintezi
biodizela, posebna paznja posveéena je analizi kinetike procesa metanolize, kao i definisanju
kinetickog modela.i testiranju mogucnosti njegove primene za odredivanje brzine procesa
metanolize pri razliCitim operativnim uslovima. Pored toga, poslednjih godina njeno
interesovanje prenelo se na oblast primene natkriticnih fluida. Ova istrazivanja odnose se na
proces impregnacije bioaktivnih komponenti na biodegradabilne polimerne filmove, kao i
ekstrakcije bioaktivnih jedinjenja iz biljnih sirovina uz pomo¢ natkriticnog ugljenik (IV)-
oksida u cilju dobijanja materijala sa antimikrobnim i antioksidativnim dejstvima koji mogu
imati primenu u industriji hrane, farmaciji i medicini. Na osnovu sprovedenih istraZivanja
razvijeni su novi postupci i Kkatalizatori za sintezu biodizela kao i postupci za dobijanje
unapredenih materijala za pakovanje hrane 1 definisano je 7 tehnicka reSenja (4 nakon izbora).
U dosadasnjem nauc¢no-istrazivackom radu objavila je ukupno 21 naucni rad kategorije M20 od
kojih su 5 radova u vrhunskom medunarodnom ¢asopisu izuzetnih vrednosti (M21a) (1 nakon
izbora u prethodno zvanje), 7 radova u vrhunskom medunarodnom ¢asopisu (M21) (5 nakon
izbora u prethodno zvanje), 1 rad u istaknutom medunarodnom ¢asopisu (M22) (nakon izbora u
prethodno zvanje) i 8 radova u Casopisu medunarodnog znacaja (M23) (4 nakon izbora u
prethodno zvanje) sa ukupnim zbirom impakt faktora 58,400 od ¢ega 34,304 posle izbora u
prethodno zvanje. Do sada, radovi su ukupno citirani 582 puta, odnosno 472 puta bez
autocitata svih autora, $to ukazuje na njihov nau¢ni nivo i uticajnost u ovoj istrazivackoj oblasti
i potvrduje njihov visok kvalitet. Rad M21a objavljen u casopisu Bioresource Technology
(IF=4,453), na kom je dr Ivana Luki¢ prvi autor, citiran je 138 puta (bez autocitata svih autora).
Od radova koji su objavljeni nakon prethodnog izbora u zvanje, najveci broj heterocitata (38)
ima revijski rad kategorije M23 (2.2/10) kome je kandidatkinja dala doprinos analizom
Kkinetike reakcije i uticaja operativnih uslova na sintezu biodizela primenom katalizatora na
bazi CaO, a veliki broj puta (19) citiran je i rad (2.2/1) kategorije M21a koji je objavljen u
vrhunskom medunarodnom ¢asopisu izuzetnih vrednosti sa impakt faktorom 4,601, a na kom je
kandidatkinja prvi autor. Dr Ivana Luki¢ dala je posebne doprinose u razvoju heterogeno
katalizovanih procesa metanolize biljnih ulja, pre svega definisanju kinetickog modela i
testiranju mogucnosti njegove primene za odredivanje brzine procesa metanolize pri razlicitim
operativnim uslovima u okviru tima koji je realizovao nekoliko projekata koje je finansiralo
Ministarstvo prosvete, nauke i tehnoloskog razvoja Republike Srbije, a ¢iji su rezultati
objavljeni u 16 originalnih nau¢nih radova od kojih su dva rada zasnovana direktno na
rezultatima doktorske disertacije kandidatkinje, a jo§ 5 radova bavilo se kinetickim modelom
razvijenim u okviru disertacije. U okviru medunarodnog projekta ucestvovala je u analizi
kinetike procesa kako bi se dobili podaci koji ¢e omoguciti projektovanje cevnog reaktora sa
pakovanim slojem katalizatora kao glavne jedinice pilot postrojenja, a kao rezultat objavljen je
jedan rad kategorije M21 u vrhunskom medunarodnom ¢asopisu impakt faktora 7,181 i 2 rada
M23 kategorije.

PraktiCan znacaj postignutih rezultata ispitivanja koje je kandidatkinja realizovala u
okviru projekta koji je finansiran od strane Ministarstva prosvete, nauke i tehnoloskog razvoja
Republike Srbije potvrduje 7 tehnickih reSenja od kojih su 4 nakon izbora u prethodno zvanje
(2.2/26, 2.2/27, 2.2/28 i 2.2/29), a koja je Matic¢ni nauc¢ni odbor za Materijale i hemijske
tehnologije prihvatio u kategoriji M85. Tehnicka resenja 2.2/26, 2.2/27 i 2.2/29 odnose se na
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sintezu biodizela primenom heterogenih katalizatora, dok je je tehni¢ko resenje 2.2/28 bazirano
na rezultatima ispitivanja dobijanja biodegradabilnih filmova impregniranih timolom koji se
mogu primeniti za dobijanje aktivnog pakovanja.

3.2. Uticajnost, citiranost i parametri kvaliteta ¢asopisa

U svom dosadasnjem radu dr Ivana Luki¢ je bila autor/koautor 22 nauc¢na rada i to u
vrhunskim medunarodnim c¢asopisima izuzetnih vrednosti (M21a) 5 radova, u vrhunskim
medunarodnim Casopisima (M21) 7 radova, u istaknutom medunarodnom casopisu (M22) 1
rad, u medunarodnim casopisima (M23) 8 radova i 1 naucni rad objavljen u vrhunskom
Casopisu nacionalnog znacaja (M51). Jedan rad je objavljen u medunarodnom casopisu sa
impakt faktorom vec¢im od 7, Cetiri rada u ¢asopisu sa impakt faktorom ve¢im od 4, pet radova
u Casopisima sa impakt faktorom ve¢im od 3, dva radu u ¢asopisima sa impakt faktorom ve¢im
od 2 i Cetiri rada u Casopisima sa impakt faktorom manjim od 1. Ukupan zbir impakt faktora
Casopisa objavljenih radova je 58,400.

Posle izbora u prethodno zvanje, kandidatkinja je autor/koautor 11 nauc¢nih radova, od
toga 1 rad u vrhunskom medunarodnom c¢asopisu izuzetnih vrednosti (M21a), 5 radova u
vrhunskim medunarodnim c¢asopisima (M21), 1 rad u istaknutom medunarodnom casopisu
(M22) 14 rada u medunarodnim c¢asopisima (M23). Ukupan zbir impakt faktora ¢asopisa u
kojima je kandidatkinja objavila radove posle izbora u prethodno zvanje je 34,304. Jedan rad je
objavljen u medunarodnom casopisu sa impakt faktorom ve¢im od 7, tri rada u Casopisu sa
impakt faktorom vecim od 4, tri rada u ¢asopisima sa impakt faktorom ve¢im od 3 i Cetiri rada
u Casopisima sa impakt faktorom manjim od 1.

Citiranost radova prema Scopus bazi podataka (na dan 22.10.2020) iznosi ukupno 582,
odnosno 472 bez autocitata svih autora, dok je HirSov indeks (h-indeks) 12, odnosno 11 (bez
autocitata). Velika pozitivna citiranost radova kandidata ukazuje na aktuelnost, uticajnost,
kvalitet i znacaj objavljenih radova. Radovi kandidatkinje su citirani u uticajnim ¢asopisima
M21a kategorije: Chemical Society Reviews (IF=42,846), Progress in Energy and Combustion
Science (IF=28,938), Applied Catalysis. B: Environmental (IF=16,683), Renewable and
Sustainable Energy Reviews (IF=10,556), Chemical Engineering Journal (IF=10,652), Applied
Energy (IF=8,426), Energy Conversion and Management IF=8,208), Bioresource Technology
(IF=6,669). Rad u ¢asopisu Bioresource Technology, na kom je dr Ivana Luki¢ prvi autor,
citiran je 138 puta (bez autocitata).

3.3. Ocena samostalnosti kandidatkinje

U toku dosadasnjeg nau¢no-istrazivackog rada, dr Ivana Luki¢ je pokazala visok stepen
samostalnosti u organizaciji nau¢nog rada, osmiSljavanju istrazivanja, kreiranju 1 izvodenju
eksperimenata, interpretaciji dobijenih rezultata i pisanju publikacija koje se u najve¢em broju
odnose na istrazivanja iz oblasti sinteze 1 karakterizacije katalizatora za dobijanje biodizela,
njihove aktivnosti u procesu metanolize, kao i analize i modelovanja kinetike procesa.
Pokazala je spremnost za sticanje novih znanja i multidisciplinarni pristup kroz ispitivanja u
novim nau¢nim oblastima koja se odnose na procese pod visokim pritiscima upotrebom
natkriticnog COz. Doprinos u koautorskim radovima ogleda se u eksperimentalnom izvodenju
procesa metanolize i procesa pod visokim pritiscima, primeni kineti¢kih modela za simulaciju
procesa metanolize, karakterizaciji materijala, kao i analizi i diskusiji dobijenih rezultata i
pisanju publikacija. Objavila je ukupno 22 rada, 3 poglavlja, 37 saopstenja na konferencijama u
zemlji i inostranstvu i 7 tehnickih reSenja. Prosecan broj autora po radu za radove iz kategorije
M20 je 5,52, a kandidatkinja je prvi autor u 7 radova, a drugi autor u 9 radova M20 kategorije.
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Dr lvana Luki¢ je rukovodila projektnim zadatkom ,,Proces dobijanja biodizela iz jestivih
i kori§¢enih biljnih ulja primenom katalizatora dobijenih mehanohemijskim tretmanom” koji je
obuhvatao ispitivanje kataliticke aktivnosti razli¢itih materijala dobijenih mehanohemijskom
sintezom u procesu heterogeno katalizovane sinteze biodizela, analizu uticaja procesnih
parametara na brzinu procesa i matematicko modelovanje kinetike procesa metanolize, kao i
karakterizaciju sintetisanih katalizatora i proizvoda metanolize u okviru projekta 111 45001
,Nanostrukturni funkcionalni i kompozitni materijali u katalitickim i1 sorpcionim procesima’.
Trenutno, dr Ivana Luki¢ rukovodi zadatkom ,,Nanostrukturni funkcionalni i kompozitni
materijali u katalitickim 1 sorpcionim procesima® u okviru Plana rada NIO - Tehnolosko-
metalurskog fakulteta, Univerziteta u Beogradu za 2020. godinu. Kao dokazi, prilozene su
potvrda rukovodioca projekta 11145001 i reSenje dekana TMF (Prilog 4).

Kandidatkinja je ucestvovala u izradi tri zavr$na, jednog diplomskog i dva master rada i
dve doktorske disertacije koji su odbranjeni na Tehnolosko-metalur§kom fakultetu Univerziteta
u Beogradu.

Dr Ivana Luki¢ je recenzirala 31 rad kategorije M20 (Renewable and Sustainable Energy
Reviews, Fuel, Fuel Processing Technology, Journal of Cleaner Production, Journal af
Advanced Research, Industrial Crops and Products, Bioresource Technology, Industrial and
Engineering Chemistry Research, Chemical Engineering & Technology, Energy and Fuel,
Green Chemistry Letters and Reviews, Reaction Kinetics, Mechanisms and Catalysis,
Chemical Industry and Chemical Engineering Quarterly). Kao dokaz, priloZzene su potvrde o
recenziranju (Prilog 1).

3.4.  AngaZovanost u formiranju nauc¢nih kadrova

Pored naucno-istrazivackog rada, dr Ivana Luki¢ je dala znaCajan doprinos u formiranju
nau¢nih kadrova ucestvovanjem u izradi zavr$nih, diplomskih, master i doktorskih radova.
Kandidatkinja je uéestvovala u izradi dva master rada: ,,Antibakterijska aktivnost kompozita
prirodni zeolit/timol” Teodore Todorovi¢ (2020) i ,Sinteza, karakterizacija i potencijalna
primena kompozita prirodni zeolit/karvakrol” Sanje Vuci¢ (2020). Takode, ucestvovala je u
izradi dve doktorske disertacije: Zeljke Kesi¢ pod nazivom ,Sinteza i Kkarakterizacija
katalizatora na bazi meSovitih oksida kalcijuma i drugih metala i ispitivanje njihove aktivnosti
u procesu heterogeno katalizovane sinteze biodizela“ (2017) i Svetolika Maksimovi¢a pod
nazivom ,Ekstrakcija iz smilja (Helichrysum italicum) i impregnacija ¢vrstih nosaca
ekstraktom primenom natkriticnog ugljenik(IV)-oksida” (2017) koje su uradene u okviru
projekta 11145001 i odbranjene na Tehnolosko-metalurskom fakultetu Univerziteta u Beogradu.
U realizaciji ovih disertacija rukovodila je eksperimentalnim ispitivanjima aktivnosti
sintetizovanih katalizatora u procesu metanolize suncokretovog ulja i u¢estvovala u izvodenju
hidrodestilacije i ekstrakcije iz smilja primenom natkriti¢cnog COp, bila je uklju¢ena i u analizu
i diskusiju rezultata i pisanje publikacija, a rezultati su objavljeni u radovima kategorije M21a
(2.2/2), M21 (2.1/6) i M23 (2.1/7). Kao dokaz, priloZeni su zajednicki radovi i zahvalnice
(Prilog 2).

3.5. Normiranje broja poena prema broju koautora
Prema kriterijjumima Pravilnika o postupku i1 nafinu vrednovanja i kvantitativnom
iskazivanju naucnoistraZivackih rezultata, normiranju podleZu jedan rad kategorije M21 i jedan

rad kategorije M22, §to je uzeto u obzir pri kvantitativnom iskazivanju nau¢no-istrazivackih
rezultata kandidatkinje.

3.6. Rukovodenje projektima, potprojektima i zadacima
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U toku angazovanja na projektu III 45001 pod nazivom ,,Nanostrukturni funkcionalni i
kompozitni materijali u katalitickim i sorpcionim procesima”, dr Ivana Luki¢ je rukovodila
projektnim zadatkom ,,Proces dobijanja biodizela iz jestivih i kori§¢enih biljnih ulja primenom
katalizatora dobijenih mehanohemijskim tretmanom” koji je obuhvatao ispitivanje kataliticke
aktivnosti razli¢itih materijala u procesu heterogeno katalizovane sinteze biodizela, analizu
uticaja procesnih parametara na brzinu procesa i matematicko modelovanje kinetike procesa
metanolize, kao i karakterizaciju sintetisanih katalizatora i proizvoda metanolize. Trenutno, dr
Ivana Luki¢ rukovodi zadatkom ,,Nanostrukturni funkcionalni i kompozitni materijali u
katalitickim 1 sorpcionim procesima® u okviru Plana rada NIO - Tehnolosko-metalurskog
fakulteta, Univerziteta u Beogradu za 2020. godinu. Potvrda o rukovodenju projektnim
zadatkom rukovodioca projekta 11145001 i reSenje dekana TMF su prilozeni kao dokaz (Prilog
4).

4. OSTALI POKAZATELJI USPEHA U NAUCNOM RADU

Recenzije nau¢nih radova
Dr Ivana Luki¢ recenzirala je 31 rad iz kategorije M20:

e Renewable and Sustainable Energy Reviews: RSER-D-18-01718, RSER-D-18-01718R1,
RSER-D-18-01718 R2 (2018)

e Fuel: JFUE-D-12-01220 (2012), JFUE-D-14-00617 (2014), JFUE-D-18-02145 (2018),
JFUE-D-18-04681 (2018), JFUE-D-20-07050 (2020)

e Fuel Processing Technology: FUPROC_2017_1033 (2017), FUPROC_2019 959 (2019)
Journal of Cleaner Production: JCLEPRO-D-19-05537 (2019), JCLEPRO-D-20-19257
(2020)

Journal of Advanced Research: JARE-D-18-01855 (2018)

Industrial Crops and Products: INDCRO-D-20-03238 (2020)

Bioresource Technology: BITE-D-12-01618 (2012)

Industrial and Engineering Chemistry Research: ie-2017-04963f (2017), ie-2017-
04963f.R1 (2017)

e Chemical Engineering & Technology: ceat.201500228 (2015), ceat.201600057 (2016),
ceat.201600250 (2016)

e Energy and Fuels: ef-2016-01257d (2016)

e Green Chemistry Letters and Reviews GCL-2017-0145 (2017), GCL-2017-0145.R1
(2017), GCL-2017-0145.R2 (2017)

e Reaction Kinetics, Mechanisms and Catalysis: REAC-D-14-00153 (2014), REAC-D-14-
00340 (2014), REAC-D-16-00141 (2016), REAC-D-16-00421 (2016), REAC-D-17-00650
(2017), REAC-D-20-00039 (2020)

e Chemical Industry and Chemical Engineering Quarterly: CICEQ_4116 (2015)

Kao dokaz, dostavljene su potvrde o recenziranju (Prilog 1).

KVANTITATIVNA OCENA NAUCNIH REZULTATA

Pregled ukupnih koeficijenata nau¢ne kompetentnosti dr Ivane Luki¢ posle izbora u nau¢no
zvanje naucni saradnik je prikazan u Tabeli 1.
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Tabela 1. Pregled ukupnih koeficijenata nau¢ne kompetentnosti

Oznaka  Vred. Br.

Naziv grupe Vrsta rezultata rezultata  koef. radova X
l}ad u Vrhunskorp medunarqdnom M21a 10 1 10
Casopisu izuzetnih vrednosti

RadVO\/.| olgj avl jeni u l}ad u vrhunskom medunarodnom M21 8 5 38.67"

nau¢nim ¢asopisima _ Casopisu

medvul.larodnog If%ad u istaknutom medunarodnom M22 5 1 417"

znacaja ¢asopisu
lviad objavljen u medunarodnom M23 3 4 12
¢asopisu

SaopStenje sa .

medunarodnih vSaopsteme sa me@unarodnog skupa M33 1 3 3
Stampano u celini

skupova
vSaopsteme sa medunarodnog skupa M34 0.5 9 45
Stampano u izvodu

SaopStenje sa v .

skupova vSaopstenJe sa nacionalnog skupa M64 0.2 2 0.4

. v Stampano u izvodu

nacionalnog znacaja

Tehnl.cka reSenja i Noyo te_}_lmcko reSenje u fazi M85 5 4 8

razvojna reSenja realizacije

Ukupno 80,74

*Jedan rad kategorije M21 i jedan rad M22 su normirani (6,67 umesto 8 poena i 4,17 umesto 5).

Minimalni kvantitativni zahtevi za sticanje nau¢nog zvanja visi nau¢ni saradnik za
tehnicko-tehnoloske i biotehni¢ke nauke

Diferencijalni uslov od prvog izbora u zvanje nau¢ni saradnik do

. S . ‘. . Neophodno  Ostvareno
izbora u zvanje viSi nauéni saradnik

Ukupno 50 80,74
Obavezni (1): 40 75 84
M10+M20+M31+M32+M33+M41+M42+M51+M80+M90+M100 ’
Obavezni (2) 99 72 84
M21+M22+M23+M81-85+M90-96+M101-103+M108 ’
M21+M22+M23 11 64,84
M81-85+M90-96+M101-103+M108 5 8

ZAKLJUCAK

Na osnovu uvida u priloZzenu dokumentaciju i1 ostvarenih kvantitativnih i kvalitativnih
rezultata kandidatkinje, Komisija za utvrdivanje nau¢ne kompetentnosti konstatuje da rezultati
naucno-istrazivackog rada dr Ivane Luki¢ predstavljaju znacajan nau¢ni doprinos razvoju novih
postupaka sinteze biodizela. Dr Ivana Luki¢ je objavila ukupno 22 rada, 37 saopStenja na
konferencijama,7 tehnickih resenja i 3 poglavlja. Ukupan zbir impakt faktora objavljenih
radova kandidatkinje iznosi 58,400, citirani su 472 puta (bez autocitata svih autora), a HirSov
indeks (h-index) je 12, odnosno 11 bez autocitata §to ukazuje na njihovu veliku uticajnost.
Nakon izbora u prethodno zvanje kandidatkinja je objavila ukupno 11 radova i to 1 rad u
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vrhunskom medunarodnom casopisu izuzetnih vrednosti (M21a), 5 radova u vrhunskim
medunarodnim ¢asopisima (M21), 1 rad u istaknutom medunarodnom ¢asopisu (M22), 4 rada u
medunarodnim casopisima (M23), 12 saopstenja na skupovima medunarodnog i 2 saopstenja
na skupovima nacionalnog znacaja, 2 poglavlja u medjunarodnim knjigama (nekategorisano) i
4 tehnicka reSenja kategorije M85 priznata od Maticnog nauc¢nog odbora za materijale i
hemijske tehnologije. Kandidatkinja je pokazala izuzetan nivo samostalnosti i kreativnosti u
organizaciji nau¢nog rada, planiranju i realizaciji eksperimenata, analizi i obradi rezultata, kao i
u pisanju radova. Pored angaZovanja u realizaciji nacionalnih projekata, dr lvana Luki¢ je bila
angazovana na dva medunarodna projektu, a trenutno je angazovana na realizaciji jo$ 2
medunarodna projekta. Rezultati nau¢no-istrazivackog rada dr Ivane Luki¢ predstavljaju
znacajan naucni doprinos razvoju novih postupaka sinteze biodizela, posebno razvoju
heterogeno katalizovanog procesa 1 kinetickog modela koji moze imati primenu u
projektovanju industrijskog postrojenja za proizvodnju biodizela. Kroz rukovodenje projektnim
zadacima i uceS¢em u izradama zavr$nih, diplomskih i master radova i doktorskih disertacija
kandidatkinja je pokazala sposobnost samostalnog organizovanja nau¢nog rada.

Na osnovu detaljne analize dosada$njeg rada i ostvarenih rezultata, Komisija smatra da
su postignuti rezultati nau¢no-istrazivackog rada kandidatkinje znacajni i da dr lvana Luki¢
ispunjava sve uslove za sticanje nauénog zvanja VISI NAUCNI SARADNIK u oblasti
Tehnicko-tehnoloskih nauka u skladu sa Pravilnikom o postupku i nainu vrednovanja 1
kvantitativnom iskazivanju naucno-istrazivackih rezultata istrazivaca (“SL glasnik RS* br.
24/2016, 21/2017 i 38/2017). Komisija predlaze Nastavno-nau¢nom vecu Tehnolosko-
metalur§kog fakulteta u Beogradu da ovaj izvestaj prihvati i isti prosledi Ministarstvu prosvete,
nauke 1 tehnoloSkog razvoja Republike Srbije na konacno usvajanje.

U Beogradu, 25.11.2020. godine

CLANOVI KOMISIJE:

Dr Aleksandar Orlovi¢, redovni profesor
Univerzitet u Beogradu, Tehnolosko-metalurski fakultet
Naucna oblast Hemijsko inZenjerstvo

Dr Nikola Nikacevi¢, redovni profesor
Univerzitet u Beogradu, Tehnolosko-metalurski fakultet
Naucna oblast Hemijsko inZenjerstvo

Dr Jugoslav Krsti¢, vi§i nau¢ni saradnik
Univerzitet u Beogradu, Institut za hemiju, tehnologiju i metalurgiju
Naucna oblast Hemija
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