CPIICKO KPUCTAJIOI'PAD®CKO JPYHITBO

SERBIAN CRYSTALLOGRAPHIC SOCIETY

XXVIII KOH®EPEHIINJA
CPIICKOI' KPUCTAJIOI'PA®CKOI' IPYIITBA

HU3Boau pagoBa

28" CONFERENCE OF THE
SERBIAN CRYSTALLOGRAPHIC SOCIETY

Abstracts

Yayak — Cacak
2023.



XXVIII KOH®EPEHIINJA CPIICKOI'
KPUCTAJIOTPA®CKOTI" IPYHITBA

H3Boau panosa

H3paBau:

Cpricko kpuctanorpadcko IpyuiTBo,
Bymmna 7, 11000 beorpan,
Ten./¢pakc: 2635-217

3a n3naBaua:
Tamapa Tonoposuh

Ypeanuk:
Boxunap Yobesbuh

TeXHHYKH YpeTHUK:
[penpar Puctuh

W3znaBame oBe myOnukaimje oMoryheHo je
¢unancujckoMm nomohm MuHuncrapcersa
HayKe, TEXHOJIOUIKOT pa3Boja ¥ MHOBAIHja
Peny6muxe Cpouje

© Cprncko kpucTanorpadcko ApyImTBO

ISBN 978-86-912959-6-7
ISSN 0354-5741

[ITamma:

HAYYHA KM/] n.0.0.
INouka 9/8

11000 beorpan

Tupax: 50

beorpan
2023

28" CONFERENCE OF THE SERBIAN
CRYSTALLOGRAPHIC SOCIETY

Abstracts

Publisher:

Serbian Crystallographic Society,
Dusina 7, 11000 Belgrade, Serbia,
phone/fax: 381-11-2635-217

For the publisher:
Tamara Todorovié

Editor: 5
Bozidar Cobelji¢

Technical editor:
Predrag Risti¢

This publication is financially supported by
The Ministry of Science, Technological
Development and Innovation of the Republic of
Serbia

© Serbian Crystallographic Society

ISBN 978-86-912959-6-7
ISSN 0354-5741

Printing:

NAUCNA KMD d.o.o.
Gocka 9/8

11000 Belgrade

Copies: 50

Belgrade
2023



CPTTCKO
KPHUCTAAOTPADCKO
APYLUTBO

XXVIII KOH®EPEHIINJA
CPIICKOI' KPUCTAJIOT'PA®CKOT'
JAPYHITBA

Hayunwu onoop:

np Jbrbana Kapanosuh, PI'®, beorpan

np Karapuna Aubhenxosuh, XD, Beorpan
np Onusepa Kincypuh, [IM®, Hosu Can
np Jenena Poran, TM®, beorpan

1p lopan bornanosuh, ,,BUHYA”, Beorpax
np Mupjana Mumuh, ,,BUHYA”, beorpan
1p Anexcannap Kpemenosuh, PI'®, beorpan
np Anppujana XKexuh, @D, Beorpan

1ip Mapxko Poauh, [IM®, Hou Can

np Hyman Besskosuh, X, beorpan

np Bepuua Jestuh, [IM®, Kparyjesar

np Anexcanapa [lamuesuh, TM®, beorpan
np Cabuna Kosau, PI'®, beorpan

1p boxxunap Yobessuh, XD, beorpax

np Maja DBykuh, [IM®, Kparyjesarg

np dymanka Paganosuh, UXTM, Beorpan
np [penpar JJabuh, PI'®, Beorpan

np Tamapa Tonoposuh, XD, Beorpan

np Harama Josuh Opcunn, ,,BUHYA”,
beorpan

OpranuszanuoHu oaodop:

Tamapa Tomoposuh, XD, Beorpan
Boxumap Yobespuh, XD, beorpan
Katapuna Anhenkosuh, X®, beorpaxn
[penpar Puctuh, XD, beorpan
Muma JesroBuh, ULIX®D, Beorpan
Hegena CreBanoBuh, X®, Beorpan
[Jparana Murtuh, UIIX®, beorpan
JoBana Apamikos, X®, beorpan
Cama Kokanos, X®, beorpax

Amnppej Mumsojar, UIX®D, beorpan

SERBIAN
CRYSTALLOGRAPHIC
SOCIETY

28" CONFERENCE OF THE
SERBIAN CRYSTALLOGRAPHIC
SOCIETY

Scientific Committee:

Dr Ljiljana Karanovi¢, RGF, Belgrade

Dr Katarina Andelkovi¢, HF, Belgrade

Dr Olivera Klisuri¢, PMF, Novi Sad

Dr Jelena Rogan, TMF, Belgrade

Dr Goran Bogdanovi¢, ,,VINCA”, Belgrade
Dr Mirjana Mili¢, ,,VINCA”, Belgrade

Dr Aleksandar Kremenovi¢, RGF, Belgrade
Dr Andrijana Zeki¢, FF, Belgrade

Dr Marko Rodi¢, PMF, Novi Sad

Dr Dusan Veljkovi¢, HF, Belgrade

Dr Verica Jevti¢, PMF, Kragujevac

Dr Aleksandra Dapéevi¢, TMF, Belgrade
Dr Sabina Kova¢, RGF, Belgrade

Dr Bozidar Cobelji¢, HF, Belgrade

Dr Maja buki¢, PMF, Kragujevac

Dr Dusanka Radanovié¢, IHTM, Beograd
Dr Predrag Dabi¢, RGF, Belgrade

Dr Tamara Todorovié, HF, Belgrade

Dr Natasa Jovi¢ Orsini, ,,VINCA”, Belgrade

Organizing Committee:

Tamara Todorovi¢, HF, Belgrade
Bozidar Cobelji¢, HF, Belgrade
Katarina Andelkovi¢, HF, Belgrade
Predrag Risti¢, HF, Belgrade
Mima Jevtovié, ICHF, Belgrade
Nevena Stevanovi¢, HF, Belgrade
Dragana Miti¢, ICHF, Belgrade
Jovana Araskov, HF, Belgrade
Sanja Kokanov, HF, Belgrade
Andrej Milivojac, ICHF, Belgrade



OPI'AHU3ATOPHU / ORGANIZERS

CPIICKO KPUCTAJIOTPAD®CKO APYIITBO
SERBIAN CRYSTALLOGRAPHIC SOCIETY

o PRAY -
S et VHUBEPSHUTET Y BEOTPAJTY — XEMIJCKH
g 'ﬁ,i,i,i,ﬁ- 2 OAKVITET
g ‘il‘."“.'l §  UNIVERSITY OF BELGRADE — FACULTY OF
3% BF s cupvistry
T ?
CIIOH30P / SPONSOR

MUHHUCTAPCTBO HAVYKE, TEXHOJIOILIKOI' PA3BBOJA
U MHOBAILINJA PEITYBJIMKE CPBUJE

MINISTRY OF SCIENCE, TECHNOLOGICAL
DEVELOPMENT AND INNOVATION OF THE REPUBLIC
OF SERBIA




Contents vil

M. MuiojeBuh, A. /Kexuh, I1. Jadéuh, b. Byyeruh, 5. Makcumosuh

YTULIA] OBPTHOI' MATHETHOT ITOJbA HA JEPALIEMU3ALINTY

KPUCTAJIA HATPUIYM-XJIOPATA ...ttt 22
M. Milojevié, A. Zeki¢, P. Dabié, B. Vuéeti¢, B. Maksimovi¢

INFLUENCE OF A ROTATING MAGNETIC FIELD ON THE

DERACEMIZATION OF SODIUM CHLORATE CRYSTALS......c.ocovveievieieeieiens 23

H. MuaojkoBuh, b. CumoBuh, M. Kynuh, A. lamueBuh

YTUIIAJ JOITAHATA HA CTPYKTYPY AHATACA. ...t 24
N. Milojkovi¢, B. Simovi¢, M. Zunié, A. Dapcevi¢
EFFECT OF DOPANTS ON ANATASE STRUCTURE ......ccccveiviiiiiiciieeeeee 25

b. B. [lanToBuh, T. Il. Auapejesuh, . I1. Amanun, H. Jb. CreBanoBuh,

B. P. Mapkosuh, b. 'B. I'mnmuh

KPUCTAJIHA CTPYKTYPA CPEBPO(I) KOMIUIEKCA CA
N-METHUJIOEHOTHASBHHOM .....cccotiiiiiiiiieieeiee ettt 26

B. V. Pantovié, T. P. Andrejevié, D. P. ASanin, N. Lj. Stevanovi¢,

V. R. Markovié, B. D. Glisié

CRYSTAL STRUCTURE OF A SILVER(I) COMPLEX WITH
N-METHYLPHENOTHIAZINE .......ooiiiiiiiiieieete ettt 27

H. JI. PagnoBuh, M. I'. Bornanosuh, C. Hawes, M. B. Poauh
CHUHTE3A U CTPYKTYPA KOMIIJIEKCA Co(Il) CA
BUC(4-KAPBOKCHU-BEH3MJT) AMOHUIYM-XJIOP1JIOM U ITMPA3HUHOM........ 28

N. D. Radnovié¢, M. G. Bogdanovié, C. Hawes, M. V. Rodi¢
SYNTHESIS AND STRUCTURE OF Co(II) COMPLEX WITH
BIS(4-CARBOXY-BENZYL)AMMONIUM CHLORIDE AND PYRAZINE ............ 29

M. B. Poauh, B. PauueBuh, B. M. JleoBan, H. /I. banuh
KPUCTAJIHA CTPYKTYPA Z-CEMUKAPEA30HA METUJI TIMPYBATA .......... 30

M. V. Rodié, V. Raicevi¢, V. M. Leovac, N. D. Bani¢
CRYSTAL STRUCTURE OF Z-METHYL PYRUVATE SEMICARBAZONE ......... 31

N. 11. ®uaunosuh, M. /1. Panosanosuh, M. b. Bykuh, O. P. Kaucypuh,

. Jb. CtojkoBuh, M. C. Puctuh, 3. /I. MaToBuh

CHUHTE3A U KPUCTAJIHA CTPYKTYPA [Rhy(CH3COO)4(N-Bulm)]
KOMIITTEKCA ...ttt et ettt ettt et et ebaeenaee s 32

L. P. Filipovi¢, M. D. Radovanovi¢, M. B. Duki¢, O. R. Klisuri¢,

D. Lj. Stojkovi¢, M. S. Risti¢, Z. D. Matovi¢

SYNTHESIS AND CRYSTAL STRUCTURE OF [Rhy(CH3COOQ)4(N-Bulm)]
COMPLEX ...t 33

28" Conference of the Serbian Crystallographic Society



24 Yemena caonumersa

YTHIAJ JOITAHATA HA CTPYKTYPY AHATACA

H. Musiojkosuh 2, 5. Cumosuh °, M. Kynuh ®, A. Januyesuh ?

@ Vuueepsumem y beoepady - Texnonowro-wemanypwku gaxynimem, Kapuezujeea 4,
Beozpao; ° Vuueepsumem y Beozpady - Hucmumym 3a MyImuOucyuniunapa
ucmpaxcusarea, Knesza Buwecnasa 1, Beoepao

e-mail: nmilojkovic@tmf.bg.ac.rs

Degussa P-25 je ¢orokaranuzarop na 6asum tutan(IV)-okcuna, koju ce Hajuemnhe
kopuctn 'y wmHayctpuju. TiO, ce jaBjka y TpH moauMopdHE MOIU(HKAIH]e:
TeTparoHaTHUM aHatacy (/41/amd) n pytuny (P4,/mnm) u pomOuanom Opykuty (Pbca).
AHaTac 1 OpyKHT, Kao MeTacTaOmiHe (ase, MPUINKOM 3arpeBarma npenaze y pyTwi. Llus
OBOT HCTPaXHBabka je NCIUTHBAKE yTHIAja PA3IMYNTHAX JOTaHaTa Ha (a3HU Ipenas
aHaraca y pyTwiI Kao 1 Ha (orokaranutnuka cBojcrBa. Y3opuu TiO»-M (M = Cu, Mn u
V), xoju canpxe 5 at.% JomaHTa, IPUIPEMIbEHN Cy TEPMOXEMH]CKOM peakiujoM Ha 700
°C Tokom 3 h m3mel)y xomoreHn3oBaHMX mHpaxoBa aHaTaca M ojrorapajyhux okcuua
(CuO, MnO> u V,0s). Pagu nopehema, npax yucror aHaraca je TepMHUYKH TPETHPAH 11O
uctuM ycioBuma. [Tomohy TI'/JIT ananuse neuHUCAaHH Cy YCIIOBH TEPMHUUKOT TPETMaHa,
JIOK Cy J0OMjeHHM y30pIM OKapakTephUCcaHH pPEHATCHCKOM Ju(pakiujoM Ha
MOJIMKPHUCTATHOM MaTepHjaty aa ou ce oapeano (asHu cacTas, mapaMeTpH jeJUHUIHUX
henuja M BenmMYMHA KpHUCTANUTA. Y CIydajy HEJOMUPAHOI aHAaTaca HACTalo je cBera
3 mas.% pyrtuia, 26 u 76 mas.% pytuina nooujeHo je y TiO>-Mn u TiO,-V, penom, gox
ce moTnyHH (a3Hu mpena3 anatac—pyTui ogurpao y TiO,-Cu. OBo 3Ha4H /1a IPUCYCTBO
noraHTa yop3asa ¢asay Tpanchopmarmjy. Hajmama kommanaa pytria y TiO»-Mn moxke
ce objacuutH m3oBateHTHEM Ti*" 1 Mn*", 1j. ma yrpamma Mn*" y TiO, nuje npahena
HACTaHKOM HOBHX JehexaTa KOjU NPE/CTaB/bajy BYYHY CHIIy 3a OJUrpaBambe (aszHor
npenasa, kao 1wTo je to ciy4aj ko TiO-Cu. Oxo 5 mas.% Hempopearosaior CuO
(rotoBo ToveTHa KonuumHa) 3aocTtano je y TiO,-Cu, 3ato mro ce Cu®'-joHn Texe
yrpahyjy y pemerky TiO, 36or Beher pamujyca Cu’?' y OKTaemapckoM OKpYKemby
(0,870 A) on pammjyca Ti*" (0,745 A), 3a pasmuky ox mamux Mn** (0,670 A) u V3*
(0,680 A). Unak, curypuo je mana konumuuxa Cu’'-joHa Guia HeomxoiHa Kako Ou
naumpana ¢asnu npenas. Kako y TiO»-Mn u TiO»-V HHUCY NPHCYTHH OCTaI MOJTAa3HUX
OKCHJIa, MOKE C€ 3aKJbYUHTH Ja Cy C€ OBH jOHH MeTaya yrpaJuiH y peIIeTKy aHaraca.
Mebhycobunm mopehemem napamerapa jenuHIYHE henmuje aHaTaca, youeHo je ckpaheme
IIy’K c-0ce, MTO yKa3yje Ha ckpaheme nyxuHa Be3a M—Oanucanm. VI3padyHaTa BeTUUnHA
kpuctanura (55-90 nm) mokasana je 1a cy cBU J0OHjeHH Y30pIH HAHOKPHUCTAIHH, 1Ma he
HUXO0Ba (POTOKATAIUTHYKA CBOJCTBA OMTH UCIIUTAHA.
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EFFECT OF DOPANTS ON ANATASE STRUCTURE

N. Milojkovi¢ *, B. Simovi¢ *, M. Zuni¢ ®, A. Dap&evié *

@ University of Belgrade - Faculty of Technology and Metallurgy, Karnegijeva 4,
Belgrade, Serbia; " University of Belgrade - Institute for Multidisciplinary Research,
Kneza Viseslava 1, Belgrade, Serbia

e-mail: nmilojkovic@tmf.bg.ac.rs

It is well known that TiO»-based Degussa P-25 is the mostly used comercial
photocatalyst and that TiO, exists in three crystalline modifications: tetragonal anatase
(/41/amd) and rutile (P4,/mnm) and orthorhombic brookite (Pbca). On heating, anatase
and brookite, as metastable phases, can be transformed to rutile. The aim of this work was
to investigate the effect of different dopants on anatase-rutile phase transition and thus on
their photocatalytic behavior. For that matter, samples TiO,-M (M= Cu, Mn and V) having
5 at.% of dopants were prepared by 30 minutes hand-mixing of anatase and corresponding
oxide (CuO, MnO; and V,0s) powders in an agate mortar following by heat treatment at
700 °C for 3 h. The powder of pure anatase phase was also treated at same conditions.
TG/DTA was used to define thermal treatment, and the obtained samples were
characterized by powder XRD method in order to reach phase compositions, unit cell
parameters and crystallite sizes. Since in the case of undoped anatase only 3 wt.% of rutile
was formed, the presence of dopants accelerated phase transition: 26 and 76 wt.% of rutile
was obtained beside anatase in TiO,-Mn and Ti0»-V, respectively, while complete anatase
to rutile phase transition occured in TiO,-Cu. The least rutile quantity in TiO»-Mn is
related to the isovalency of Ti*' and Mn*" meaning that the incorporation of Mn*" in TiO,
is not followed by the formation of new defects, which are driving force for phase
transition, as in the case of TiO,-Cu. About 5 wt.% of the unreacted CuO was found in
Ti0,-Cu, which is almost all introduced quantity of CuO. This can be related to the fact
that the ionic radius of Cu?* for octahedral environment (0.870 A) is larger than that of
Ti*" (0.745 A). As a result, Cu" ions can hardly be incorporated in TiO, comparing to
smaller Mn*" (0.670 A) and V> (0.680 A) although a small amount of Cu?" surely was
necessary to cause phase transition. Since no residues of initial oxides were found in
TiO>-Mn and TiO»-V, it can be concluded that these metal ions were incorporated into
anatase lattice. By comparing the calculated unit cell parameters of anatase mutually, the
shrinkage along c-axis was revealed meaning the shortening of bond distances between
M—Ogpical. The photocatalytic activity of all synthesized samples will be tested since
nanocrystalline samples were obtained according to determined crystallite sizes (55-90
nm).
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