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PREFACE

The Fourth Conference of the Serbian Crystallographic Society (SCS) was
held at Vrnjacka Banja 21-23 September 1994 under auspices of the Indusiry
“Magnohrom”, Kraljevo and with financial support of the Ministry of Science and
Technology of the Republic Serbia. Two plenary lectures and 26 scientific reports
are presented during the Conference. In addition, a visit to the monastery
Ljubostinja and Kraljevo was organized.

The Assembly of SCS was held on 21 September 1994 in hotel “Breza” with
the beginning at 7,30 pm. In accordance with Statute, after the period of three
years, the new members of Executive Committee have been elected. The members
of Executive Committee of SCS for the 1995-1998 triennium are as follows:

President: Prof. Dr. Slobodanka Stankovié;

Vice-president: Prof. Dr. Dejan Poleti;

Secretary: Prof. Dr. Ljiljana Karanovic;

Members: Prof. Dr. Agne§ Kapor, Prof. Dr. Bogdan Prelesnik, Prof. Dr.
Svetislav Janji¢, Mr. Dobrica Stojanovic.

An amendment to the Statute of SCS concerning a nominations and elections of
Honorary President and Honorary Member was adopted. Due to their
contributions and exceptional distinction to crystallography Prof. Dr. Béla Ribar,
the member of the Serbian Academy of Sciences and Arts, and Prof. Dr. Tlija
Krstanovi¢ have been elected Honorary Presidents and Dr. Rajna Herak, scientific
adviser, has been elected Honoree Member.

The Assembly decided to publish Abstracts in both, English and Serbian
language. The Abstracts in English (even page) and Serbian (odd page) languages
were printed next to each other. This book of collected abstracts was prepared
from camera-ready copies as they were submitted by authors.

Belgrade, december 1995 Editors
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ITPEATOBOP

Yerspra KoHgepeHuuja Cprnckor KpucTrasorpagckor apywisa je
onpxkana 21-23. centem6pa 1995. rogune y Bpwaukoj Bawu 1oj nokpo-
BHTEILCTEOM HHAycrpuje "MarnoxpoM”, KpamkeBo M y3 pHHAHCH|CKY
nomoh MuHHCTapCcTBa 3a HayKy M TexHosorujy PenyGiuke CpGuje. Ha
KOHdepeHIMju Cy ofpXKaHa JBa IUIeHapHa [pefaBamba M 26 yCMEHHX
caonwrewa. Ilocnenmwer pana Kondepenuuje opraHuzoBaH je usJieT y
manactup JbySoctuny u Kpameso.

Ckynurruna apywTsa je ogpxasa 21.9.1995. roguse y npocropujama
xorena "Bpes3a" ca nmoverkom y 19:30 h. IMocne Tporopuuiber paja
NpymITBa Ofip>KaHu cy u3bopu 3a HoBo IlpepcepuumiTBo. JepnoriacHom
ojrykoM CkymuTuHe uzabpany cy:

np Cno6opanka Crarkopuh, npejceHuk

np Hejau IToneTH, noTupenceHUK

ap Jbumana Kapanoswrh, cexperap

YUnanosu: ap Arseui Kamop, ap Borpan IlperecHuk, ap Cserucias
Jamwnh, [Jo6puya Crojanosuh, JUI. HHX.

CraryrapnoM opinykom CKynuITHHe JpYyLUTBA YBeJeHa Cy 3Baiba
IIOYACHOr MPeJCeHUKA W 3aCily>KHOT YiaHa. 360T H3y3eTHOr JOIpHHOCA
pasBojy Kpucrajnorpaduje y Hamioj 3eMIbH, 3a IOYacHe NPEJCeHUKE
IpywTBa cy usabpanu akajgeMuk ap Bena PuGap, pen. npog. y nensuju u
np Wnuja Kpcranosuh, pen. npod. y nmeHsuju. 3a 3acnyxHor wiana je
u3abpana ip Pajna Xepak, Hay4YHH CaBETHUK ¥ MEH3UjHU.

CkynuitHa je opnayywna fa oBaj 300pHHK CaJpXH pajose M Ha
CPIICKOM U Ha EHIJIECKOM je3uKy. VI3BoJiM cy HITaMIIaHu OCeT-TEXHUKOM
4 TO Ha MapHUM CTpaHama U3BOJI Ha CHIVICCKOM, & Ha HellapHUM CTpaHama
onropapajyhu u3BoJI Ha CPIICKOM je3MKy.

Beorpaj, neuem6ap 1995. Ypepuuuu
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A HUNDRED YEARS OF X-RAY

Béia Ribar
institute of Physics
Novi Sad

On November 3th 1895 Wilcheim Conrad Rontgen, professor of Wiirzburg
University was experimenting with electric discharge. He wrapped up the
discharge tube into black paper and when he connected the slectrodes to the
high voitage of the Ruhmkorff inductor, he noticed that the cardboard coated
with barium-platinum-cyanide, placed nier the tube, fluoresced. Rontgen
considered this phenomenon worth futher research wich fed him to the
discovery of X-rays. He handed over his paper under the title "Uber eine neue
Art von Strahlen” in wich he recorded his seven weeks of most intensive
research work to the Wirszburg Pysics and Medical Society. They printed it
immediately and sent it to the better known institutes of physics in the word.
Réntgen published two futher Papers on the new rays. In his three papers he
described the various properties of the rays in sach detaiis that for more than a
decade and a half nothing significant was discovered in connection with them,
although scientists all over the world studied them in the hope of discovering
something new. Réntge's discovery aroused great interest and attention not
only in the scientific world but in the press also. The rays very soon found
practical application in medicine. On January 20th 1896 the broken bones of a
patient's arim were rejoined by the use of X-rays. The discocvery has opened up
new dimensions in the field of natural science, medicine and engineering (-ray
crystaliograpy, X-ray diagnostics and therapy, radiography) and stimulated new
sensational discoveries. The discovery of radioactivity came as the direct
results of Rontgen's first publication. For his discovery Rontgen was the first to
be aworded the Nobel prize for physics in 1901. The fact that since then
twenty-one scientists have received the Nobel prize for their research work
with X-rays in the field of physics, chemistry, physiology and medicine proves
the importance of Rontgen's discovery.



STO GODINA RENDGENSKOG ZRACENJA

Béla Ribar
Institut za fiziku, PMF, Novi Sad

Wilchelm Conrad Rontgen, profesor Univerziteta u Wiirzburgu je
8. novembra 1895. vrSio oglede sa elektri¢nim praZnjenjem. Cev za
praZnjenje omotao je crnim neprozraénim papirom i kada je na elektrode
prikijucio visoki napon varni¢nog induktora, zapazio je da karton prema-
zan barijum-platina-cijanidom fluorescira u blizini cevi. Rontgen je smat-
rao vrednim da ovu pojavu detaljno istrazuje i to ga je dovelo do otkrica
novog zralenja, koje je nazvao X-zracima. Nakon sedam nedelja
intenzivnog istraZivanja, 28. decembra on Dru$tvu fizi¢ara i lekara u
Wiirzburgu predaje rukopis pod naslovom “Uber eine neue Art von
Strahlen”. Rad je odmah §tampan i poslat svim poznatim fizickim institu-
tima Sirom sveta. Rontgen je publikovao jo§ dva rada o novim zracima. Ta
tri rada toliko detaljno opisuju osobine novog zracenja, da vise od
petnaest godina niSta znacajno nije otkriveno u vezi sa njim, iako su
mnogi istraZivaci sirom sveta prouéavali zraenje u nadi da ée nesto novo
otkriti.

Otkrice je izazvalo ogroman odjek ne samo u nau¢nim krugovima,
nego i u dnevnoj §tampi po ¢itavom svetu. Zraci su veoma brzo nasli
prakti¢nu primenu u medicini. Veé 20. januara 1896. pomoéu X-zraka su
sastavljene kosti slomljene ruke jednog pacijenta u Engleskoj.
Zahvaljujuci novim zracima nastaju nove grane u prirodnim, medicinskim
i tehnickim naukama (rendgenska kristalografija, rendgenska dijagnostika
i terapija, rendgenska defektoskopija). X-zraci podsticu nova, epohalna
otkri¢a, naime, radioaktivnost je otkrivena pod uticajem prve publikacije
Rontgena.

Za svoja otkri¢a Rontgen je prvi dobio Nobelovu nagradu za fizi-
ku 1901. godine. Izvanredan znalaj otkriéa ilustruje i to da je posle
Rontgena do danas jo§ 21 istraZiva¢ dobio Nobelovom nagradom za
fiziku, hemiju i fiziologiju, odnosno medicinu, za nau¢ne rezultate koje su
postigli koriSéenjem X-zraka.



STRUCTURES OF CRYSTAL PHASES IN VARISTOR CERAMICS

Ljil jana Karanovid 1, Dejan Poleti 2 and Olivera MiloSevidé 3

1 Crystallographic Laboratory, Faculty of Mining and Geology, Bu$ina 7,
11000 Belgrade, Yugoslavia, s Department of General and Inorganic Chemistry,
Faculty of Technology and Metallurgy, P.0. Box 494, 11001 Belgrade,
Yugoslavia and » Institute of Technical Sciences of Serbian academy of

Sciences & Arts, Knez Mihajlova 35, 11000 Belgrade. Yugoslavia

Varistors are céramic semiconductor devices with highly nonlinear
current-voltage characteristics. They find very wide applications as circuit
protectors against voltage transients and power overloads.

The main constituent of varistor ceramic is zinc oxide (= 90 mol%),
but the addition of B1203 and Sb203 (= 2 mol%) is necessary to obtain
nonohmic behaviour. Small amounts (= 1 mol%) of some transition metal oxides
(Crzos, MnOZ, C0304, NiO) should also be present in order to reach good
varistor properties.

The varistors are usually produced by a standard ceramic technique,
i.e. homogenization, compacting and sintering at high temperatures (1100-
-1400°C). Recently, many new chemical methods are proposed for varistors
preparation. Application of these methods results in lower sintering
temperature, more uniform composition, smaller ZnC grains and higher voltage
characteristics.

The sintered varistor body consists of the following phases: Zn0, a
spinel type phase (Sp), B1203—rich phase and/or a pyrochlore phase (Py). In
this work crystal structures and chemical composition of presented phases
will be described. Also, an attempt will be made to clarify the specific
role of each phase in varistor ceramics.

Zinc oxide is hexagonal (s. g. P63mc), a=3.24982(9), c=5.20661(5) A.
The structure belongs to the wurtzite type, with both ions in tetrahedral
environment. During sintering of varistor ceramics small quantities (= 1
mol%) of Mn®*, co?*

solution and lowering ZnO resistance. Doped ZnO grains are responsible for

and Niz+ ions are dissolved in Zn0O yielding solid

the conductivity of the material in the turn up region of the
current/voltage diagram.

Spinels (general formula AB204) are cubic, s. g. Fd3m. They are
composed of nearly c.c.p. of oxide ions, with A cations in tetrahedral and B

cations in octahedral sites. Except Bi, all other ions can dissolve in Sp



phase. Since 2Zn and Sb predominate the composition an 33Sb0 67O4 is
generally accepted as the formula of Sp phase. However, the actual situation

is more complex: anCoyNizanerSbrO4 (x+y+z+p+q+r=3, x>1.5, r~0.7). The

lattice parameters found experimentally vary from 8.547 to 8.601 A. The
presence of Sp phase suppress growth of Zn0 grains, controlling
microstructure and rising breakdown voltage.

Both 81203 and Py are intergranular phases usually concentrated at

multiple grain junctions.

The crystallography of four known B1203 polymorphs («, B, 7, &) and

relations between them are very interesting. oL—BiZO3 is only stable form at
room temperature; 6-81203 is a high temperature form, whereas B- and 1—B1203
are metastable. The structures of a-, f- and y-polymerph can be derived from

6—Bi203, which is cubic (s.g. Pn3m, a=5.525 A) with fluorite-like structure

and anion deficiency.

a—BiZO3 is monoclinic [s.g. P21/c, a=5.8486(5), b=8.1661(10), c=

=7.5097(8) A, B=113.00(1)°]. B-Bi 0, is tetragonal [s.g. P42 c, a=7.741(3),
23 1

c=5.634 Al with trigonal bipyramidal geometry of BiO,e moiety (e=inert
electronic pair).
¥-Bi_0, belongs to the space group I23, 2=10.10-10.27 A. In accordance

23
with a recent structural model the formula of this phase is 8124(B12)039.
One Bi atom is pentacoordinated and the other, (Bi), is threecoordinated in
an umbrella like arrangement. The later Bi atom can be substituted by many

other ions. The general formula of such phases is Bi (Mn+Bi3+ )O

24 % Plo-x 39+’§‘(n—3).

The presence of 81203 as the only liquid phase is very important for
microstructure development at high temperatures. A three-dimensional network
of Bizqs—rich phases provides addifional current paths and can give a
significant contribution to the conductivity in pre-breakdown region. It
seems that formation of 3'31203 is preferred in varistor ceramics.

The Py is cubic, space group Fd3m, a=10.40 A. The ideal formula is
A,BX X' (x=0%", Xx’=0°", OH, F, Cl7), or A,B,O, if X=X’=0°". Smaller B
jons have octahedral and bigger A ions have distorted cube geometry. The

parent Py in varistors can be defined as B13Zn25b3014, or B122n1.335b0.6706'
Similarly to Sp phase, the additives are always dissolved in this phase. Py
is formed in early stages of sintering (at ~700°C). Between 800 and 1000°C
Py slowly transforms to Sp and B1203—r1ch phase according to the equation:

2 Zn2B135b3014 + 17 Zn0 = 3 Zn7Sb2012 + 3 B1203
Although Py takes part in chemical reactions that occur during sintering, it
is believed that this phase does not influence varistor characteristics. Py

is rarely and only *n small quantities encountered in modern varistors.



STRUKTURE KRISTALNIH FAZA U VARISTORSKOJ KERAMICI

LJjil jana Karanovié 1, De jan Poleti “ i Olivera MiloSevié 2

;ARudarsko-geoloﬁki fakultet, Becgrad, < Tehnologko-metalurgki fakultet,

Beograd i 3 Institut tehnic¢kih nauka SANU, Beograd

Varistori su  keramicke poluprovodnicke komponente sa  visoko
nelinearnim strujno-naponskim karakteristikama. Oni imaju Siroku primenu u
zastiti elektrinih kola od varijacija u naponu, ili pojave prenapona.

Varistorska keramika se prete#no sastoji od cink-oksida (= 90 mol%),
ali je nngo prisustvo B1203 i SbZO3 (= 2 mol%), kako bi se dobilo neomsko
ponasanje. U cilju daljeg pobol jgavanja svojstava dodaju se i male koli&ine
oksida nekih prelaznih metala (npr. Cr203, Mnoz, C0304, NiO).

Varistori se obié&no dobijaju standardnim keramicékim postupkom, tj.
homogenizaci jom, kompaktiranjem i sinterovanjem na visokim temperaturama
(1100—1400°C). Opisane su i mnoge nove hemi jske metode =za pripremu
varistora. Njihova primena daje uzorke sa niZim temperaturama sinterovanja,
uniformnom raspodelom, manjim zrnima Zn0 i vedim probojnim naponom.

Sinterovani uzorci varistora se sastoje od slede¢ih faza: Zn0O, faza
spinelskog tipa (Sp), faza hogata B1203 i/ili pirohlorna faza (Py). U ovonm
radu ¢e biti opisane strukture i sastav prisutnih faza. Takode d&e biti
uc¢injen pokufaj da se razjasni specifiéna uloga svake faze u varistorskoj
keramici.

Cink-oksid je heksagonalan (p. g. P63mc), a=3,24982(9), c=5,20661(5)A.
Struktura pripada vircitskom tipu, sa oba jona u tetraedarskom okruZen ju.
Tokom sinterovanja varistorske keramike male koli&ine (= 1 mol%) jona Mn2+,
Co2+ i N12+ se rastvaraju u ZnO i smanjuju njegovu otpornost. Tako dopirana
zrna Zn0 su odgovorna za provodnost materijala u vertikalnom delu krive na
strujno-naponskom di jagramu.

Spineli (opsta formula AB204) su kubni, p.g. Fd3m. Oni se sastoje od
skoro najgusceg kubnog pakovanja oksid-jona sa A-kat jonima u tetraedarskim i
B—katjonima‘u okaedarskim Supljinama. Osim Bi, svi ostali prisutni Jjoni se
rastvaraju u Sp fazi. Po&to dominiraju Zn i Sb, op&te je prihvac¢ena formula
Zn2'33Sb0.6704 kao formula ove faze. Medutim, stvarni sastav Jje vrlo sloZen:
ZnXCoyNizanerSbro4
parametri celije variraju od 8,547 do 8,601 A. Prisustvo Sp faze koé&i rast

(x+y+z+p+q+r=3, x>1,5, r=0,7). Eksperimentalno nadeni

zrna Zn0, kontroli%udi mikrostrukturu i povecavajuc¢i probojni napon.



Bizmut-oksid i Py su intergranularne faze, koje se obiZno nalaze na
granici kontakta tri ili vise zrna.
Strukture &etiri poznate polimorfne modifikacije B1203 (o, B, o, &) 1

odnosi izmedu njih su vrlo zanimljivi. «-Bi,0 je Jjedini stabilan oblik na

273
sobnoj temperaturi; 6—81203 je visokotemperaturna forma, dok su B- 1 7—B1203
metastabilni. Strukture o~, B- i y-polimorfa se mogu izvesti iz 3—B1203,

koji je kubni (p.g. Pn3m, a=5,525 A) sa anjon-deficitarnom strukturom tipa

fluorita.
oc--BiZO3 je monoklini&an [p.g. P21/c, a=5,8486(5), b=8,1661(10), c=
=7,5097(8) A, B=113,00(1)0]. B—BiZO3 je tetragonalan [p.g. PZZlc,

a=7,741(3), ¢=5,634 A] sa trigonalno-bipiramidalnom geometrijom grupe Bio4e
(e=inertan elektronski par).

7—B1203 pripada prostornoj grupi 123, a=10,10-10,27 A. Prema
najnovi jem strukturnom modelu formula ove faze je Biz4(B12)039. Jedan atom
Bi je pentakoordiniran, a drugi, (Bi), Jje trokoordiniran sa rasporedom
sli#nim kisobranu. Drugi atom Bi se moZe =zamenitl raznim Jjonima. Op3ta

© s . +o -3+
formula te faze bi bila B124(M2 BlZ—x)039+§(n—3)'

Prisustvo BiZOB' kao jedine te¢ne faze tokom sinterovanja na visockim
temperaturama Jje vrlo vazZno za razvoj mikrostrukture. Nastala
trodimenzionalna mreZa ove faze obezbeduje dodatne strujne puteve i mozZe
imati znatan uticaj na provodnost u oblasti malih struja, odnosno
pretproboja. €ini se da Jje za dobre karakteristike varistora poZeljno
prisustvo B—B1203.

Pirohlor je kubni, p.g. Fd3m, a=10,40 A. Njegova opsta formula je

) L A2 gy - Hs e U .
A2B2X6X (X=0°, X=0“, OH, F, Cl1 ), ill A2B207, ako je X=X'=0" . Manji
katjoni, B, su u oktaedarskom okruzenju, a vec¢i, A, imaju geometriju
deformisane kocke. Osnovni Py u varistorima se definife kao 8132n25b3014,
i1l B122n1.335b0.6706' Slidno Sp fazi, aditivi se uvek raifvaragu i u ovo]
fazi. Py nastaje u ranim stupnjevima sinterovanja (na =700 C). Izmedu 800 i
1000°C on se polako transformi&e u Sp i fazu bogatu Bi203 prema jedna&ini:

2 Zn28135b3014 + 17 Zn0 == 3 Zn,/SbZO12 + 3 131203
Mada Py ima wulogu u henijskim reakcijama koje se odigravaju tokom
sinterovanja, veruje se da njegovo prisustvo ne uti¢e na karakteristike
varistora. U savremenim tipovima varistora ova faza se nalazi relativno

retko i samo u malim koli&inama.
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Dihydrogen(1,3-propanediamino-N,N’-diacetato-N,N’- di-3-propionato)-
copper(II) complex

Bogdan V. Prelesnik’, Dusanka D. Radanovié™ Zoran D. Tomié¢"

: “The Institute of nuclear sciences - Vinéa, Belgrade
“Department of Chemistry, Faculty of Sciences, University of Kragujevac, Kragujevac

Crystal  structure of dihydrogen(1,3-propanediamine-N,N’-diacetato-N,N'-di-3-
propionato) copper(Il) complex was determined in order to obtain information about the
factors determining the geometry of copper(II)-edta-type complexes.

Crystal data: CuON,C,;H,, M= 429.87, Space group Pna2, a=18, 495(2)A°,
b=7,283(2)4, c=12,765(2)4, V=1710.4 ff{ Z=4, D.=1.661, A=0.71073 A u= 13.3 cm’,
Fppo=822.

The structure was solved by the Patterson heavy-atom method using the SDP programs,
and refined by full matrix least squares to R factor R=0.048 and R,,=0.055.

The copper(II) ion is coordinated by the two nitrogen and four oxygen atoms of 1,3-
pddadp which form octahedron with elongated axial bonds (Cu-03,Cu-04) and four
aproximately coplanar bonds. Tetragonal distorsion are more prominent then in some
similar complexes. Two f-alaninate rings are in axial (trans) while glycinate and Cu-(1,3-
propanediamine) chelate rings are in equatorial positions.

The conformations of the chelate rings are found to be the strained envelope for two
glycinate rings and skew boat for the two -alaninate and 1,3-propanediamine rings.
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Dihidrogen(1,3-propandiamin-N,N’-diacetato-N,N’- di-3-propionato)-
bakar(II) kompleks

Bogdan V. Prelesnik’, Dusanka D. Radanovi¢”,Zoran D. Tomi¢"
“Institut za nuklearne nauke " Vinta ", Beograd
“Prirodno-matematicki fakultet, Univerzitet u Kragujevcu, Kragujevac

Kristalna struktura dihidrogen(1,3-propandiamin~N,N’-diacetato-N,N’-di-3-
propionato) bakar(II) kompleksa je odredena u cilju dobivanja informacija o faktorima koji
utiu na geometriju bakar(II) kompleksa koji sadrze ligand edta tipa.

Kristalografski podaci: CuON,C ;H,, M,= 429.87,ortorombicni, prostorna grupa Pna2,,
a=18495(2)4, b=7,283(2)A, c=12,765(2)A V=1719.4 A, Z=4, D,=1.66], 1=0.71073 4
p= 13.3 cm™, F =822

Struktura je odredena metodom teskog atoma koriS¢enjem SDP programa u
utaénjena metodom najmanjih kvadrata do vrednosti R faktora R=0.048 i R,,=0.055..

Bakar(II) jon je koordinovan sa dva atoma azota i 4 atoma kiseonika koji formiraju
deformisani oktaedar sa izduZenim aksijalnim vezama (Cu-O3,Cu-O4) i Cetiri priblizno
koplanarne veze. Tetragonalna distorzija je u ovom slu¢aju izrazenija nego kod sli¢nih
kompleksa. Dva fB-alaninska helatna prstena se nalaze u aksijalnom (trans) a dva glicinska
kao i helatni prsten Cu-(1,3-propandiamin) u ekvatorijalnom poloZaju.

Oba glicinska prstena imaju napregnutu konformaciju koverte dok dva j-alaninska
prstena i 1,3-propandiaminski prsten imaju konformaciju lade.
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[4-(o-diphenylphosphine-a-etoxy—benzyl)-3-metyl-1—salycylidene-
isothiosemicarbazido]nickal(I) complex

G.A. Bogdanovié¢*, B.V. Prelesnik*, V.M. Leovac**

* Laboratory of Theoretical Physics and Physics of Condensed Matter,
Institute of Nuclear Sciences "Vinca"
**[nstitute of Chemistry, University of Novi Sad, Novi Sad

The coordination chemistry of the thiosemicarbazide and S-alkylisothosemicar-
bazide today includes large namber of complexes with transitions metals.
[4-(o-diphenylphosphine-a—etoxy—benzyl)-3-mety1-1-salycylidene-isothiosemicarba-
zido]nickal(IT) is the first amoung this class of complexes containing phosphorous atom
in the coordination sphere. It was prepared by template reaction of salicylaidehyde S-
methylisothiosemicarbazone with 2-(dimethylphosphino)benzaldehyde.

Crystal data: Ni Cy; Hys N; O, S P, Mr=584.32, space grupe P1, a=9.168(5)A,
b=12.225(2)4, c=12.904(3)A, @=90.75(2)°, B=104.78(3)°, y=10130(5)",
V=1368.4(14)A%, Z=2, D,=1.42 g/em’, D,=1.40 g/em’, 1=71073A, p(MoK,)=8.75 mm
1 §=0.98, R=0.036 R,=0.040 for 3068 unique reflections with I=30(I). The crystal
structure was solved by heavy atom methods and refined by full-matrix least squares
technics.

The title complex have distorted square-planar coordination. It was observed
unusuall conformation of the six-membered chelate ring containing phosphorus atom.
We have also concluded unusuall addition across the azomethine linkage, previously
observed only once”.

#V.M. Leovac, V.1 Ce§]jevié, N. Galesié, Polyhedron, 7 (1988) 2641.
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[4-(o-difenilfosfino-a-etoksi-benzil)-3-metil-1-saliciliden-
izotiosemikarbazido]nikal(II) kompleks

G.A. Bogdanovié¢*, B.V. Prelesnik*, V.M. Leovac**

* Laboratorija za teorijsku fiziku i fiziku kondenzovane materije,
Institut za nuklearne nauke "Vinéa"
**Institut za hemiju, Novi Sad

Koordinaciona hemija tiosemikarbazidaiS-alkilizotiosemikarbazida predstavijena
je danas velikim brojem sintetisanih i-strukturno okarakterisanih kompleksa ovih
liganada sa prelaznim metalima. Kompleks [4-(o-difenilfosfino-a-etoksi-benzil)-3-
metil-1-saliciliden-izotiosemikarbazido]nikal(II) je prvi iz ove klase kompleksa koji u
svojoj koordinacionoj sferi ima atom fosfora. Dobijen je templatnom sintezom
koordinovanog  S-metiltiosemikarbazona  salicilaldehida sa  2-(difenilfosfino)-
benzaldehidom. %

Kristalografski podaci: Ni Cy, Hyy Ny O, S P, Mr=584.32, prostorna grupa P1,
a=9.168(5)A, b=12.225(2)/§x, c=12.904(3)A, a=90.75(2)°, B=104.78(3)°, y=101.30(5)°,
V=1368.4(14)A% Z=2, D,=1.42 g/em’, D,=1.40 g/em®, A=71073A, p(MoK,)=8.75 mm
1 §=0.98, R=0.036 R,=0.040 za 3068 refleksija koje su zadovoljavale uslov I=3a(I).
Kristalna struktura je refena metodom teikog atoma a utaénjena metodom najmanjih
kvadrata sa punom matricom.

Kompleks je deformisane kvadratno-planarne koordinacije. UocCena je
neuobi¢ajena konformacija $estoclanog prstena u Ciji je sastav uSao atom fosfora.
Takode je konstatovana neuobitajena adicija dvostruke veze na tioamidnom atomu

azota koja je do sada uodena samo jednom*.
(c2)
Ce

#V.M. Leovac, V.1 Cesljevié, N. Galesié, Polyhedron, 7 (1988) 2641.



14

Molecular Structure of the trans(og) Isomer of Sodium
(1,3—propanediamine-N,N’—diacetato-N;N’—di—3—propionato)—
Cuprate(11) Sodium Nitrate Dihydrate, trans(ob)—
—Na2[Cu(1,3-pddadp)]NaNO3-2HZO

D. D. Radanovié, B. V. Prelesnik, and D. J. Radanovié‘

The Institute of Nuclear Sciences - vinta, Beograd, YU-11001.
P.0O. Box 522, Yugos]avjafDepartment of Chemistry, Faculty of
Science, University of Kragujevac, Kragujevac, YU-34000,

Yugoslavia

The molecular structure of Naz[Cu(1,3—pddadp)]NaNO3~2H20
(1,3-pddadp = 1,3—p1opanediamine—N}N’—diacetate—N.N’—di—3~pro—
pionate 1ion) has been determined by single crystal X-ray
diffraction technique. The complex represents the trans(06)
isomer in which the two six-membered B-alaninate rings occupy
trans (axial) sites while two glycinate rings lie 1in the
equatorial plane with two coordinated nitrogen atoms. The complex
CuCy3N450q45NajzHyy (Mr = 560.84) crystallizes in the monoclinic
space group P2/c, with relevant crystal data: a = 9.231(2), b =
11.736(14), ¢ = 10.150(2) A, B = 109.33(2)°, V = 1038(6)A3, D,
- 1.795 Mg-m™3, Z = 4, A(MoKa) = 0.71073 A, u(MoKa) = 1,185 mm
E. = 2.15 x 10"6, R = 0.0353, R, = 0.0472, No = 3013, Nv = 178,

Bpgay = 0.938 /A% , Appy, = -0.752 /A% and § = 1.003.

The copper(II) ion environment isla tetragonally elongated
octahedron with tetragonality T = 0.798 (where T is Rg/R;, and
for this structure is taken as the comparison of the Cu-0
lengths).1 As expected from the Jahn-Teller effect, the great
distortion of the octahedron increase the stability of the

complex.

1A. A. G. Tomlinson, B. J. Hathaway, D. E. Billing and P.

Nichols, J. Chem. Soc. (A), (1969)65
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Molekulska struktura trans(og) izomera Natrijum-1,3-
-propan-diamin-N,N’-diacetato-N,N’-di-3-propionato-
-kuprata(II) natrijum-nitrata dihidrata, trans(0g)-
—Naz[Cu(1,3—pddadp)]NaNO3-2H20

D. D. Radanovié, B. V. Prelesnik i D. J. Radanovié'

Institut za nuklearne nauke - Vinta, Beograd, YU-11001, P.O. Box
522, Jugoslavia. 'Institut za hemijske nauke, Univerzitet u

Kragujevcu, Kragujevac YU-34000, Jugoslavia

Tehnikom difrakcije X-zraka odredjena je molekulska struktura
kompleksa Naz[Cu(l,3—pddadp)]NaN03-2H20 (1,3-pddadp = anjon 1,3-
—propan—diamin—N,N’—djsiréétne—N,N’—di—3-propionske kiseline).
Kompleks predstavlja trans(os) izomer sa dva Sestollana (8-
-alaninato) prstena u aksijalnom poloZaju i dva glicinato prstena
koji leZe u ekvatorijalnoj ravni sa dva koordinovana atoma azota.
Kompleks CuCy3N30{4NazH,, (Mr = 560.84) kristali3e u monokliniénoj
prostornoj grupi P2/c¢ i €iji relevantni kristalografski i ekspe-
rimentalni podaci su: a = 9.231(2), b= 11.736(14), c = 10.150(2)

A, B = 109.33(2)°, v = 1038(6) A%, D, = 1.795 Mg-w3, Zz = 4,

A(MoKa) = 0.71073 A, p(MoKa) = 1.185 mm™}, E, = 2.15 x 10°%, & =
0.0353, R, = 0.0472, No = 3013, Nv = 178, Apg, = 0.938 e/A% ,

Appi, = -0.752 e/R% i S = 1.003.

Bakar(II) jon ima okruZenje tetragonalno izduZenog oktaedra,
€ija tetragonalnost (T) iznosi 0.798 (gde je T = RS/RL, i za ovu
strukturu predstavlja poredjenje Cu-O veza).1 I kao Sto se
olekuje, s obzirom na Jahn-Tellerov efekat, vefa distorzija

oktaedarskog modela dovodi do vefe stabilnosti kompleksa.

IA. A. G. Tomlinson, B. J. Hathaway, D. E. Billing and P.
Nichols, J. Chem. Soc. (A), (1969)65
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'DICHLORO-BIS(3-AMINO-5-METHYLPYRAZOLE) ZINC(Il) COMPLEX
Z.K. Jaéimovié *, B.V. Prelesnik **, G.A. Bogdanovié **, ’
E.Z. Ivege§ *** i V.M.Leovac ***

* Faculty of Metallurgy and Technology,Podgorica
** Institute of Nuclear Sciences "Vinda", Beograd
*** Institute of Chemistry, University of Novi Sad, Novi Sad

Since up today there are no informations about synthesis and characterisation of
metal coinplexes with 3-ammo-5methylpyrazole the dini of this work las been to solve
crystal and molecular structure of corresponding Zn(IT) complex.

Crystal data for the complex are as follows: Zn Cl, Ny C; H,,, monoclinic, space
group  P2,/n, a=85637(11)A, b=12,5748(16)A, c=13,1403)A, B=98,33(14)",
Mr=330,30, D,=1,568g g/em’ D,=1,55 glem®, Z=4, V=1400,1 A}
A(MoKa)=0,71073A, p(MoKe) =2,17mm, F(000)=672.

The crystal structure has been solved by the heavy atoms method and refined by
full-matrix least squares technics to R=0,0456, R,=0,0508, S=1,902, using 1420
nonequivalent reflexions (out of 3480 reflexions measured) satisfying criterium
1=40(1). o
Majority of hydrogen atoms was recognized in the difference Fourier maps.
These positions were compared with corresponding theoreticaly predicted sites of H
atoms ((C-H) and (N-H) distances 0,95 A and C-C-H angles of 108,9°). Since good
agreement was observed H atoms were fixed and riding model has been applied.

The zinc atom is tetrahedraly coordinated by pairs of chlorine and nitrogen
atoms (see Figure).

cn (;&\
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DIHLORO-BIS(S-AMINO-S-METILPIRAZOL) CINK(II) KOMPLEKS

7K. Jaéimovié *, B.V. Prelesnik **, G.A. Bogdanovié **,
E.Z. Ivege§ *** i V.M.Leovac ***

*  Metalursko-tehnologki fakultet, Podgorica
** Institut za nuklearne nauke "Vinca", Beograd
*** Hemijski Institut, PMF, Novi Sad

Kako po nasem saznanju do sada u literaturi nije bilo podataka o sintezi a samim
tim i karakterizaciji kompleksa ni€tala sa 3vamino-5-metilpirazolom kao jedan od ciljeva
ovog rada je bio da se rije§i kristalna struktura kompleksa Zn(II) sa navedenim
ligandom. '

Fundamentalni kristalografski podaci za ispitivani kompleks su: Zn Cl, Ny Cg H,
sistem je monoklinski, sa dimenzijama elementarne Celije a=85637(11)A,
b=12,5748(16)A, c=13,140(3)A, B=98,33(14)". Prostorna grupa je P2,/n, Mr=330,30,
D,=1,568g g/em’, D,=1,55 glem®, Z=4, V=1400,1 A%, A(MoKa)=0,71073A, p(MoKa)
=2,17mm", F(000)=672.

Kristalna struktura odredena je metodom teSkog atoma i utaénjavana metodom
najmanjeg kvadrata sa punom matricom do vrijednosti R faktora R=0,0456 1
R, =0,0508, S=1,902. Ukupan broj izmjerenih refleksija iznosi 3480, broj neekvivalentnih
refleksija iznosi 2759, dok je broj koristenih refleksija po kriterijumu I=40(1)=1420.

PoloZaji vodonikovih atoma odredeni su na osnovu geometrije molekula na taj
nacin $to su (C-H) i (N-H) rastojanja fiksirana na 0,95A a tetraedarski uglovi na 108,9°.

Atom zinka(II) je tetraedarski koordinovan sa dva atoma hlora i dva atoma azota
iz pirazola (vidi sliku).
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MER- (2'-BEN.ZOYLIZOPROPYLIDENE—l-.NAPHTHOHYD RAZIDO)-
.METHANOL-CIS-DIOXO-MOLYBDENUM(VD)

B.Prelesnik!, Llvanovi¢, V.M.Leovac’ i K.Andjelkovié®

Ipstitute of Nuclear Sciences "Vinéa", Belgrade
?Faculiy of Chemistry University of Belgrade, Belgrade
SInstitute of Chemistry, Faculty of Sciences, Novi Sad

ABSTRACT. In the reaction between MoO,(acac), and tridentate ONO benzoylacetone
1-naphthoylhydrazone (H,L) in presence of methanol as a monodentate donor, the
complex [MoOZ(L)MeOH]“’ was obtained. The structure of the complex was determined
by x-ray crystal analysis.

Dark red crystals of the complex crystallize in 2 triclinic system, space group Pl,
a=7.426(1)A, b=10.821(4)4, c=14.062(3)A, a=105.49(2)", B=90.34(1)°, y=109.85(2)",
V=1018.4(4)4, z=2, D=15% glem’, D,=1.59 glem’, M,=488.36, S=0.918,
Anpoxa=0,710734 p(MK)=6.62 mm..

The structure was determined by the routine use of the heavy atom method. The
position of the molybdenum atom was determined from the Patterson function, and the
positions of the other atoms, including the hydrogen atoms from AF maps. The final
refinement of the coordinates of the atoms, and the anisotropic thermal vibration
parameters for all the atoms, except the hydrogen ones, as well as the contribution of
the hydrogen atoms, converged R=0.025 and R,=0.029. In the final AF map, of the
highest peak was 0.3 /A%,

The structure of the compound [MoO,(L)MeOH], where L is the anionic form
of 2'-benzoylisopropylidene-1-naphtohydrazide consists of complex molecules. The
molybdenum atom is surrounded by a pair of oxo-oxygen atoms cis related to each
other, the tridentate equatorially disposed L-ligand bonded to the metal by the
azomethine nitrogen, the enolic oxygen and the oxazine oxygen and the oxygen atom
from methanol in a distorted octahedral environment. The packing in the crystal
structure is controlled by van der Waals interactions and the intermolecular hydrogen
bond, where the oxygen from the methanol appears as hydrogen bond donor and one
of oxo-oxygen atoms as hydrogen bond acceptor. ‘

[1] V.M.Leovac, LIvanovi¢, K.Andjelkovi¢ and S.Mitrovski,
J.Serb.Chem.Soc 60 (1-7) 1995.
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MER-(2’-BENZOILIZOPROPILIDEN-1-NAFTOHIDRAZIDO)-METANOL-
-CIS-DIOKSO-MOLIBDEN(V])

B.V.Prelesnik’, LIvanovi¢?, V.M.Leovac® i K.Andjelkovié*

Ynstitut za nuklearne nauke "Vinéa", Beograd
*Hemijski fakultet, Beograd
Institut za hemiju, PMF, Novi Sad

IZVOD. Reakcijom izmedju MoO,(acac), i tridentatnog ONO 1-naftoilhidrazon-ben-
zoilacetona (H,L) u prisustvu metanola kao monodentatnog donora dobiven je
kompleks [MoO,(L)MeOH]", ¢&ija je struktura odredjena rendgenskom strukturnom
analizom.

Tamno crveni kristali dobivenog kompleksa kristalifu u triklinicnom sistemu,
prostorna grupa PI, a=7.426(1)4, b=10.821(4)4, ¢=14.062(3)A4 «a=10549(2)’,
B=90.34(1), y=109.85(2)’, V=1018.4(4)4, z=2, D,=159%4 giem’, D,=1.59 glcm’,
M,=488.36, S=0.918, Ayoa=0.710734, p(MK,)=6.62 mm™.

Struktura je reSema rutinskom primenom metode teskog atoma. Polozaj
molibdenovog atoma odredjen je iz Patersonove funkcije, a poloZzaji preostalih atoma,
ukljuéujuéi i vodonike iz diferentnih Furijerovih mapa. Kona¢no uta¢njavanje koordinata
atoma i parametara anizotropnih termalnih vibracija za sve atome izuzev vodonikovih,
kao i doprinos vodonikovih atoma konvergirao je kod R=0.025 i R,=0.029. U konatnoj
mapi Furijerove sinteze elektronskih gustina, najvisi pik imao je visinu 0.3 e/A%.

Struktura jedinjenja [MoO,(L)MeOH], gde je L anjonski oblik 2'-benzoilizo-
propiliden-1-naftoilhidrazida, egzistira kao kompleksni molekul. Molibdenov atom je
okruzen parom okso-kiseonikovih atoma, u cis polozaju jedan u odnosu na drugi,
tridentatnim, ekvatorijalno postavijenim ligandom L, vezanim za metal preko
azometinskog azota, enolnog kiseonika i oksazinkog kiseonika, i kiseonikovim atomom
iz metanola, u nepravilnom oktaedarskom rasporedu. Pakovanje u kristalnoj strukturi
kontrolitu van-der-Valsove interakcije i intermolekulska vodoniéna veza, pri emu je
kiseonik iz metanola donor a jedan od okso-kiseonikovih atoma akceptor.

[1] V.M.Leovac, LIvanovi¢, K.Andjelkovi¢ and S.Mitrovski,
J.Serb.Chem.Soc 60 (1-7) 1995.
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AQUAMETHANOL-2’2”’-(2,6,-PYRIDINDIYLDIETHYLIDENE)—
DIOXAMOHYDRAZIDOCOBALT(I) PERCHLORATE

B.Prelesnik |, K. Andelkovi¢ 2, LIvanovié * i V.M.Leovac >

zfnstjtute of Nuclear Sciences Vinca, Belgrade,
? Faculty of Chemistry, Universily of Belgrade, Belgrade,
3 Institute of Chemistry, Faculty of Sciences, Novi Sad

A series of paramagnetic complexes with 27277-(2,6,-pyridindiyldiethylidenc)-
dioxamohydrazide as a ligand was synthesized. The study of structure characteristics
of these complexes is particularly interesting because of different possibilities of
coordination of the above mentioned organic ligand. aquamethanol-2277-(2,6,-
pyridindiyldiethylidene)-dioxamohydrazidocobalt(II)-perchlorate represents the first
complex of the series whose structurc was determined by X-ray analysis.

Dark red crystals of the complex crystallize in a monoclinic syster, space group
P2,/c, a=14.945(3), b=11.052(2), c=14.918(3) A, P=98.87(2)°, Z=4, V=2434.6(2) A
M=591.14, d=1.784 glem’, d,=1.80 glem’, MMoKa)=0.71073 A, p=0.99 mm™,
R=10.6%, R,=10.5%.

The structure was solved by the heavy atom method. The position of Co atom
was determined from the Patterson function and coordinates of the other
non-hydrogen atoms from AF~maps.

The structure of the complex consists of [CoC4N,0¢H,,1* cation and two
perchlorate anions. Spatial arrangement of the ligand around the cobalt atom has the
geometry of the pentagonal bipyramide. The pentadentate organic lignad is
coordinated by pyridine nitrogen, two hydrazone nitrogen atoms and two hydrazide
carbonyl oxygen atoms forming almost planar ring. Axial positions are occupied by
water and methanol oxygen atoms. :

[1] K.Andeikovié, V:M.Leovac, LIvanovié, S.Todorovié, B.Prelesnik i S.Ratkovid,
XXXVII savetovanje srpskog hemijskog drustva, Novi Sad, 1-2 juni 1995, Izvodi radova, 21.
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AKVAMETANOL-272""-(2,6,-PIRIDINDIILDIETILIDEN)-
DIOKSAMOHIDRAZIDOKOBALT(II)-PERHLORAT

B.Prelesnik !, K.Andelkovi¢ %, LIvanovié > i V.M.Leovac 3

1Iustitut za nuklearne nauke ”Vinéa”, Beograd,
? Hemijski fakultet, Beograd,
? Institut za hemiju, PMF, Novi Sad

Sintetisana je serija paramagnetskih kompleksa koji kao ligand sadre
22""-(2,6,-piridindiildietiliden)dioksamohidrazid [1]. Ispitivanje strukturnih karakte-
ristika ove serije kompleksa je naro€ito interesantno s obzirom na razlidite mogucénosti
koordinacije pomenutog organskog liganda. Akvametanol-22""-(2,6,-piridindiildie-
tiliden)-dioksamohidrazidokobalt(II)-perhlorat predstavlja prvi kompleks ove serije
Cija je struktura odredena rendgenskom strukturnom analizom.

Tamnocrveni kristali dobivenog kompleksa kristali$u 1 monoklini¢énom sistemu,
prostorna grupa P2/c, a=14,945(3), £=11,052(2), =14,918(3) A, B=98,87(2)°, Z=4,
V=2434,6(2) A°, M=591,14, d=1,784 glem®, d,=1,80 glem’, AMoKa)=0,71073 A,
p=0,99 mm™, R=10,6 %, R,=10,5 %.

Struktura je reSena primenom metode teSkog atoma. PoloZaj atoma kobalta
odreden je iz Patersonove funkcije, a poloZaji preostalih nevodoni¢nih atoma iz
AF-mapa.

Struktura gore pomenutog kompleksnog jedinjenja sastoji se od
[CoCyyN,O¢H,,*-katjona i dva perhlorat-anjona. Raspored liganada oko atoma
kobalta je geometrija skoro prave pentagonalne bipiramide. Pentadentatni organski
ligand koordinovan je preko piridinskog azota, dva hidrazonska azota i dva hidrazidna
karbonilna kiseonika, zatvarajuéi skoro planaran prsten oko kobalta. Aksijalne
poloZaje zauzimaju kiseonik iz vode i kiseonik iz metanola.

[1] K.Andelkovié, V.M.Leovac, LIvanovié, S.Todorovié, B.Prelesnik i S.Ratkovid,
XXXVII savetovanje srpskog hemijskog drustva, Novi Sad, 1-2 juni 1995, Izvodi radova, 21.



STRUCTURE OF 3-ACETOXY-17-PICOLIL-3-ANDROSTENE-16-ONE
8. Stankovic, D. Lazar, M. Kinder, Lj. Medic-Mijacevic, S. Andric;, R.Kovacevic, T. Pilati*

Faculty of Sciences, University of Novi Sad, Trg Dositeja Obradovica 4, 21000 Novi Sad,
Yugoslavia, *CSRSRC, Dip. Chemica Fisica ed Elettrochimica, Via Golgi 19, 20133
Milano, Italy

‘This work presents a continuation of our study on the structure-activity
relationship in 16- and 17-substituted estrane and androstane derivatives. The title
compound Cy;H3sNO; (1) was obtained from the mixture of Z- and E-3B-acetoxy-17-
picolinylidene-5-androsiene-16-ones (2,3), whose structures have been already reported
/1,2/. "The only significant difference appears in the orientation of bulky substituent at
C(17).

However, activity in steroidogenesis differs significantly. Compound (1) inhibits
the acrivity of 3BHSD in isolated rat Ledig cells, compound (3) inhibits the activity of
17c-hydroxylasc/lyase complex and (2) showed no activity at all.

Ve

1

AcO

The compound (1) crystallizes in the space group P2,2,2, with four molecules in
the unit cell of dimensions a = 9.727(2), b = 10.335(2), and ¢ = 24.177(5) #. The structure
was determined by direct methods and refined to a final R value of 0.061.

MMX calculations performed on compound (1) showed that there is no significant
influence of crystalline field on the molecular conformation.

1/ S. Stankovié€ et al., Acta cryst. C45 (1989), 491-495.
/2] Lj. Medi¢-MijaCevié, E. Durendi¢, S. Stankovié, K. Gasi, Zéornit Matice Srpske, 84
(1993), 63-67.
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STRUKTURA 3-ACETOKSI-17-PIKOLIL-5-ANDROSTEN-16-ON
S. Stankovic, D. Lazar, M. Kinder, Lj. Medic-Mijacevic, S. Andric, R. Kovacevic, I'. Pilati*

Prirodno-matematicki fakultet Univerziteta u Novom Sadu, Trg Dositeja Obradoviéa 4,
21000 Novi Sad, Jugoslavija, *CSRSRC, Dip. Chemica Fisica ed Elettrochimica, Via
Golgi 19, 20133 Milano, Italija

Rad predstavlja nastavak istraZivanja zavisnosti izmedu strukture 1 aktivnost kod
16- i 17-supstituisanih derivata estrana i adrostena. Ispitivano jedinjenje C,;H;3sNO; (1)
dobijeno je iz smele Z- i E- izomera 3fB-acetoksi-17-pikoliniliden-5-androsten-16-ona
(2,3), &ije su strukture ranije objavljene /1,2/. Jedina znacajna razlika izmedu ova tri
jedinjenja javlja se u orijentaciji glomaznog C(17)-supstituenta.

Medutim, bioloSka aktivnost ovih jedinjenja u steroidogenezi znacajno se
razlikuje. Jedinjenje (1) inhibira aktivnost 3BHSD u izolovanim Ledigovim delijama
pacova; jedinjenje (3) inhibira aktivnost kompleksa 17c-hidroksilaze/liaze, dok (2) ne
pokazuje nikakvu aktivnost.

Jedinjenje (1) kristaliSe u P2,2,2; prostornoj grupi ortorombskog sistema, sa Cetiri
molckula u elementarnoj ¢éeliji dimenzija a = 9.727(2), b = 10.727(2) i ¢ = 24.177(5) #.
Struktura je reSena pomocdu direktnih metoda i utanjena do vrednosti R faktora 0.061.

MMX proraduni primenjeni na jedinjenje (1) pokazuju da kristalno polje nema
znadajnog uticaja na konformaciju molekula.

/1/ S. Stankovid et al. Acta cryst. C45 (1989), 491-495.
/2] Lj. Medié-Mijadevid, E. Durendi, S. Stankovié, K.Gasi, Zbornik Matice Srpske, 84
(1993), 63-67.
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CRYSTAL AND MOLECULAR STRUCTURE CF 1—BENZOYL—Z-CHLORACETYL—cis~[3a,8b]—
DII'YDROINDENO [ 1, 2-d]-PIRAZOLYDINE

A.Kapora), M.Stgggigb),L.SimonC),G.S.Talpasc;,G.BernéthC)

a’Ins’citute of Physics, Faculty of Sciences, University of Novi Sad, Trg

D.Obradoviéa 4, 21000 Novi Sad

Technical Faculty "Mihajlo Pupin", 23000 Zrenjanin

“’Institute of Pharmaceutical Chemistry, Albert Szent-Gyérgyi Medical
University, POB 121, H-6701 Szeged

b)

It is well known that among substituted pyrazolidine compounds
condensed with carbocycles there appear many widely applied drugs with
analgetic and antipyretic activity (Antypirin, Pyramidon, Prolixan
etc.). This was reason for the synthesis of condensed tricyclic
derivatives starting from indene, where a branching of resulting
compounds is possible, i.e. one can obtain cis or trans annelated fused
pyrazolidine or a condensed-skeleton 1,3, 4-oxadiazepine derivative.
Pharmacological studies of these tricyclic derivatives show the presence
of antiarythmic and antiinflammatory activity [1.2].

The structure of one of these derivatives was studied by the X-ray
diffraction method. It was conciuded that the synthesis in this case
lead to the formation of cis annelated tricyclic derivative with
pyrazolidine ring. Structure was solved by the direct method {SHELXSS86).
Parameters were refined using programs SHELX76 and SHELXLS3 till the
final result R=0.058 (w=1) (R1=0.0778, R=0.0936) for N=2433(2541/ 2844)
reflections and 285(287) parameters.

Analysis of the molecular geometry besides usual bond lengths
indicate to the somewhat shorter N2-C3 bond (1.352(4)A) which could_be
explained by the influence of n-electronic system of the carbonyl group
C8-02. Ring conformation was analyzed on the basis of puckering
parameters. Pyrazolidine and cyclopentane ring have an envelope conform-
ation Es( E) with the deviation of the ideal mirror symmetry plane

through the atom N1(C3A), AC_ =0.024(7)A (0.002(7)A). Good agreement

noticed between the conformation of the pyrazolidine ring as well as
the substituent position with respect to it, compared to the previously
studied related derivative cis—1—benzoy1—2—chloracety1~ 4,5—hexamety1ene
pyrazolidine [3] shows that the molecular conformation as a whole as
well as its pharmacological activity ,of the derivative studied, is not
influenced by the type of the condensed ring, but by the annelation type
Which is in both cases cis (H3A-C3A-C8B-HSB = 21(2)° (33(3),40(2)°).

[1] G.A.Bistochi,G.DeMeo,M.Pedini,H.Brouilaet,S.Brucherie,M.Rabaud,P.
Jacquignon: Farmaco Ed.Sci. 38,315, (1981).

[2] R.W.Hamilton,J.Heterocyclic Chem. 13, 1153, (19786).

[3] A.Kapor,S.Rakic,M.Stanéié,L.Simon,G.S.Talpas.G.Bernéth,P.Engel,
J.Mol.Struc. (1995) (submitted)
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KPUCTAJIHA 11 MOJIEKYJICKA CTPYKTYPA
|-BEH30WJI-2-XJIOPALIETHIT- yuc{3A,85]- MUXUOPOUHIEHO
(1,2-0)-TNPASOJTAONHA

A.Kanop © ,M.Cmanuuh ®, L.Simon © , G.S.Talpes © ,G.Bernath ©

* PacrutyT 3a usuky, [IM® Hosu Can,Tpr [.OGpanosiha 4,21000 Horu Can

b Texrmuky $axyarer “Muxajne Hynmsa”,23000 3pewmatnn

¢ Tustitut za farmaceutsku hemiju, Albert Szeni-Gydrgyi Medicinski Univerzitet,
PO Boz 121,H-6701 Szeged

Mely cyncTUTYyUCcAHNM [epUBATIMa MUPa30jia ¢a KOHACH20BAHUM IIPCTEHOM Halase ce
W MIOTH JICKOBM y HIAPOKO] YIIOTpeOM Ca aHANreTMYHUM W AHTUTIMPCTHKMAM HCjCTBOM
(Antypirin, Pyramidon, Prolizan wri.). Ha Gazy Tor casHawa M3BplieHa jc CHHTE3A
KOHIEH30BAHMX TPUUMKIMYHUX HepubaTa Mofiasehn OX MHAeHa, OpU Kojoj je Moryhe
JopMupalse jemuEsCIba y HBa MPABla, OAHOCHO HOUMjAbE LUC WIM MPAAC aueMpanix
KOHIGH30BAHMX NUPAsOJIMAMHA W OKcamuasenuba. PapMaKojIomKa MCIMTUBALA OBUX
CYOCTUTYHCAHMX TPULMKIAYHIX JEPUBATA [0Ka3y]y MOCTOjalke aHTHAPUTMIIKOr M aHTH-
vH@uIaMaTopHOr HejcTsa [1.2]. "

MetomoM midpakupje X -3paKa UCIINTaHa je CTPYKIypa jeAHOr NCpUEATa. Y1Bphero je
T je TIpy cHHTe3n JOpMIPaH YUC AHETMPaHY TPHUMKIHYEN HepyBAT Ca MHPasoIMIHHCKAM
npcrenoM. CTpyKTypa je pelieHa OUPEXTHOM METOAOM (SHELXS86). Tapamerpu cy
yTaymenu nporpavima SHELX 76 u SHELX L93 1o KoHaYHOr pesyiraTa R =10.058(w =
1)(R1 = 0.0778, R = 0.0936) 3a. N = 2433(2541/2844) pedrexca u 285(287) mapamerapa.

AHanu3a TeoMeTpuje MoTeKysia ceM yoOuyajeHyuX AYKMHa Besa [oKasyje Hewro kpahy
N2 — C9 sesy (1.352(4)]&) KOja ce MOXe TYMauuTH YTULAjeM 7-eNeKTPOHCKOI CUCTeMa
kapoonue rpyrne C9 — O2. Konfopmanuja npeTeHa aHainsMpaHa j& Ha OCHOBY Ilapam-
erapa HaOupama. [TUPa30iMANHCKY ¥ UMKIIONCHTAHCKM MPCTCH MMajy Kogepmacmy KO-
Popmarmjy Es(*E) ca omcTynameM 04 MIOCaTHEe OIJIEHAJICKe paBHU CUMCTpHje Kpo3 aTOM
N1(C3A), AC, = 0.024(7)A(0.002(7)A). T Rt
Yo4cHO je BENMKO clarame KOHPOp-
Mallije TTMPasoIAMHCKOr MpCTeHa Kao
1 [I07T0Kaja CYIICTUTyeHaTa y ONHOCY Ha
mera ca paHuje UCOUTAaHUM CPOIHNM
ZEpUBATOM Y uic- 1 -0eH30HII-2-XJI0palle-
THII-4,5-XeKCaMeTIIICHE  [1HPa30IManHa
[3]. OBo noTBphyseE HpPETHOCTaBKy Na Ha
KomjopMaliujy MoJieKylla Kao LenuHe
a BepoBaTHO M Ha (JapMaxoJIomKy aK-
TUBHOCT JCITUTUBAHOL AepuBaTa yTU41Y
He BpCTa KOHIEH30BaHOI' NpcTeHa Beh
THI aHeJalMje Koja je y oba caydaja
uuc (H3A — C3A — C8B — H8B =
21(2)°, (33(3)°,40(2)°).
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STRUCTURAL DETERMINATION OF THE PHENYL GROUP POSITION IN THE
ISOQUINOLINE CRYSTAL DERIVATIVE

)

A.Kapor®’, I.Jakubec®’,L.Simon"’,G.S.Talpas®’,G.Bernath®’ R.D. Willett®’

a) Institute of Physics, Faculty of Sciences, University of Novi Sad,
Trg D.Obradovica 4, 21000 Novi Sad

b) Institute of Pharmaceutical Chemistry, Albert Szent-G3rgyi Medical
University, Szeged, POB 121, H-6701 Szeged

c) Department of Chemistry, Washington State University, Pullman

The compounds obtained during the synthesis of isoquinoline
derivative by Pictet-Gams reaction, have been interpreted as
3-arylderivatives. In the previous work, Bindra and coworkers 1]
noticed that during the Pictet-Gams ring formation, aryl migration to
position four and the formation of 4-arylderivative occurs. For that
reason, it was necessary the crystal structure determination of
isoquinoline derivatives obtained, since NMR spectra were not
sufficient to define the substituent position reliably.

Crystal and molecular structure of 1- methyl -3-phenyl- 6,7- di-
methoxy-isoquinoline Ci18H17NOz was solved by the method of X-ray
diffraction. Crystal unit cell parameters were determined by the film
method and the diffractometer Simens R3m/V. Structure was solved by
the direct method (SHELXTL PLUS) up to final R-factor R=0.067
{wR=0.103) for F>3¢(F) (1398), 1i.e. R=0.098 (wR=0.147) for N=1831
independent reflection and 191 parameter. Hydrogen atoms were
generated with fixed isotropic temperature factor (U=0.08 A).

Analysis of the geometry has shown that the phenyl ring is bonded
at the position 3 of the isoquinoline ring. Molecule as a whole is
approximately planar except for the phenyl ring which is somewhat
twisted (N2-C3-C9-Cl4= 154.3(4)° ). Stronger thermal vibrations were
noticed at the 02-CH3 group and at the peripherials of the phenyl ring.
The structure solved in the crystalline state indicated that there is
no aryl migration during the Pictet-Gams ring formation in the case of
isoquinoline derivative.

[1]1 A.A.Bindra, M.S.Wadia, N.L.Dutta, Tetrahedron Letters, 22,(1968),
2677-2679 . Bl . . R

A
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CTPYKTYPHO OINPEBUBAIGE IOJIOXAJA $EHWITHE 'PYIIE ¥ KPUCTAJTHOM
OEPUBATY U30KBMHOJIMHA

A.Kanop *, H.Jaxyoey °,L.Simon ®, C.S.Talpas®, G.Berndth ®, R.D.Willett ©

¢ VIHCTUTYT 32 (UBUKY, HM(IS,Tpr .06panosnha 4, 21000 Hosu Can
® Institute of Pharmaceutical Chemistry, Albert Szent-Gérgyi Medical University, Szeged
¢ Department of Chemistry, Washington State University, Pullman

Y TOKy cUHTe3e HepyBaTa M30KBUHONMHA Pictet-Gams peakiyjoM, HoOUjEHA jeMMIbEIba
Cy MHTepHpeTHpaHa Kao 3-apuinepusatit. ¥ pafy Burinpa u capaaHuka (1] npeTrioctasira ce
Ha OCHOBY CTAHZApAHUX XeMujckux aHamsa (IR, UV, NM R) na npuikkoM 11iKIM3aLyje
Pictet-Gams peakIujom Moxe A0hH 1O apyiiHe MUTpalMje HA TI0JI0Xa] YeTUPH U 100U jarba
4-apungepusaTa. VI3 Tor pa3iora 100K jeHOM KPUCTAIHOM AEpUBATY W30KBUHOIIMHA TPEGAIIO
je pelmMTH KpUCTAJIHY M MOJEKYJICKY CTPYKTYpY, jep N M K cIeKTpy HUCY MOIJIHM JOBOJBHO
noysnaHo Ja Ze@UHUMY [0T0Xaj CYIICTUTYEHTA.

MeTonom mudpakimje X -3paKa penieHa je KpucTaliHa U MOJIEKYJICKa CTPYKTypa |-MeTii-
3-PeHun-6,7- IMMeTOKCH M30KBUHONKHA Chg Hy7 N O,. [lapamMeTpu enemMeHTapHe henuje kpu-
cTana ompehenn cy QMIMCKOM MeToIOM H mm@pakromeTpoM Siemens R3m/V. Crpykrypa
je pemena mupektiom Metomom (SHELXTL PLUS) mo konaunor R-@akropa R = 0.067
(wR = 0.103) 3a F > 30F (1398), omdocHo R = 0.098 (wR = 0.147) 3a N = 1831
He3aBUCHUX pediekca 1 191 napameTapa. ATOMM BOJOHHKaA CY IeHepUCAIIN ca PUKCHPaHUM
M30TPOIHUM TeMIlepaTypekuM daxtopoM (U = 0.081\2).

AHali3a reoMeTpuje (CTiMKa) je TMoKasana fa je eHMIHH IpCTeH BesaH y ronokajy 3
M30KBHHOMMHCKOT IIpcTeHa. MOoJIeKyJl Kao LeTHHa je MpUOIMXHO IlaHapay 0CUM (eHuITHOr
npcreHa. Koju je mano usspHyT (N2 — C3 — C9 — Cl14 = 154.3(4)°). Ilojavane TepMuike
puGpaije youere cy Ha 02— C Hs rpynu 1 nepugepuju deHunHor npereHa. Pemena cTpyk-
Typa y KPHUCTATHOM CTaiby IMOKasaja je Ia HeMa apuiiHe MUIpalje NMpH UUKIN3ALN U
Pictet-Gams peakiMjoM y ciyyajy CHHTe3e MCIMTAHOI JepuBaTa M30KBUHOJIMHA.

[1] A.A. Bindra et al. Tetrahedron Letters, 22, (1968), 2677-2679
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STRUCTURAL AND MOLFCULAR-MECHANICAL STUDIES OF 17-KETO AND
17S-HYDROXY SUESTITUTED 16, 17-SECCESTRA-1, 3,5(10)-TRIEN

D. Lazar, S. Stankovic¢, J. Petrovic* and R. Kovacevic#

Institu&e of Physics, Institute of Chemistry* gpd Institute Qf
Biology , Faculty of Sciences, University of Novi Sad, Trg Dosi-
te ja Obradovi¢a 2-4, 21000 Novi Sad

The results of structural and molecular-mechanical studies
of two compounds from the series of recently synthesized poten-
tial steroidal antiestrogens are presented. The crystal struc-
tures of 17-keto (I) and 17S-hydroxy (II) substituted 3-methoxy-
-17-phenyl-16, 17-secoestra-1,3,5(10)-trien-16-nitril are first
determined by the x-ray diffraction methods. The crystal struc-
tures are then subjected to the energy minimizalion by the mole-
cular mechanics. In this way the most probable conformations,
which these molecules possess in solution while expressing bio-
logical activity in the body, are obtained. Taking into conside-
ration the results of the test of biological activity and struc-
tures of potent estrogens and antiestrogens like estradiol and
tamoxifen, Pespectively,‘the structural details which could be
of primary importance for the activity of examined compounds are
specified and analysed further by the molecular mechanics.

The significant changes occured during the energy minimiza-
tion in (I) in the geometry of B and C rings, relative position
and orientation of the 17-phenyl ring and the orientation of ke-
to oxygen 02. In (II), therre occured minor changes only in the
position of the 17-phenyl ring, and consequently in the position
of oxygen 02 of the 17S-hydroxy group.

The results of bilogical test show that (I) is weak agonist
while larger doses are applicated. In the combination with es-
tradiol it behaves as sinergist. As 17-keto oxygen 02, which is
responsible for the estrogenic activity} remained directed after
energy minimization toward the a-side of molecule, weak estroge-
nic and sinergic effect could be attributed to the 17-phenyl
ring, which is approximately orientated as the 17-hydroxy group
in the potent estradiol® Biological test for (II) is not perfor-
med, but on the base of similarity with (I) it could be expected
to be weak agonist.
1Duax, W.L., Weeks, C.M. & Rohrer, D.C. (1876). In: Topics in

Stereochemistry, Vol.19, 271
2Schuler, F.W. (1946). Sciences, 103, 221.



STRUKTURNA I MOLEKULARNO-MEHANICKA ISTRAZIVANJA 17-KETO 1
17S-HIDROKSI SUPSTITUISANOG 16, 17-SEKOESTRA-1, 3,5{10)-TRIENA

D. Lazar, S. Stankovic¢, J. Petrovic* i R. KovaCevic#
Institut za fiziku, Institut za hemiju* i Institut za biologiju#
Prirodno-matematickog fakulteta u Novom Sadu, Trg Dositeja Obra-
dovi¢a 2-4, Novi Sad

U radu su prikazani rezultati strukturnih i molekularno-me-
hani¢kih istrazivanja dva od niza novosintetizovanih potenci-
Jjalnih steroidnih antiestrogena. Prvo su kristalne strukture 17-
-keto {(I) i 17S-hidroksi (II) supstituisanog 3-metoksi-17-fenil-
16, 17-sekoestra-1,3,5(10)-trien-16-nitrila odredjene metodama
rendgeno-strukturalne analize. Kristalne strukture molekula su
zatim uzete kao inicijalni modeli za molekularno-mehani¢ke pro-
ra¢une u kojima su minimizirane energije molekula. Na ovaj nac¢in
dobi jene najverovatnije konformacije koje poseduju molekuli u
rastvoru prilikom ispoljavanja biologke aktivnosti u organizmu.
U svetlu rezultata bioloskog testa na uterotropnu aktivnost i
struktura potentnih estrogena i antiestrogena poput estradiola i
tamoksifena, respektivno, molekularno-mehani¢kim metodama su da-
lje specificirani i analizirani strukturni detalji koji bi mogli
biti od primarncg znac¢aja za aktivnost istpitivanih jedinjenja.

Tokom minimizacije energije kod (I) je doslo do zna&ajnijih
promena u geometriji B i C prstenova, relativnom poloZaju i ori-
Jjentaciji 17-fenilnog prstena i orijentaciji keto kiseonika 02.
Kod (II) doslo je do manjih promena samo u polozaju 17-fenilnog
prstena, a stim 1 u polozaju hidroksilnog kiseonika 02.

Rezultati bioloskog testa pokazuju da se pri vecéoj apliko-
vanoj dozi (I) ponasa kao slab agonist, a u kombinaciji sa est-
radiolom kao sinergist. Kako je 17-keto kiseonik 02, koji je od-
govoran za estrogenu aktivnost} i posle minimizacije energije
ostao usmeran ka a-strani molekula, slabo estrogeno i sinergis-
ti¢ko dejstvo bi se moglo pripisati 17-fenilnom prstenu, koji je
priblizno orijentisan kao i 17-hidroksilna grupa u potentnom es-
tradiolu® Bioloski test za (I1) nije radjen, ali na osnovu slie-
nosti sa (I) moze se oc¢ekivati da ima slab agonistic¢ki efekat.
'Duax, W.L., Weeks, C.M. & Rohrer, D.C. (1976). In: Topics in
Stereochemistry, Vol. 18, 271.
2Schuler-,F.w. (1946). Science, 103, 221.
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cis-DIOXO[(SALICYLALDEHYDETHIOSEMICARBAZONATO(1-))]-
AQUAMOLIBDENUM(VI) CHLORIDE MONOHYDRATE

G. Argay |, A. Kédlmén !, V.M.Leovac ?, V.I.Ce3ljevié * i B.Ribar °

" Central research Institute of Chenuistry, Hungarian Academy of Sciences,
Budapest,

? Institute of Chemistry, Faculty of Sciences, Novi Sad

* Institute of Physics, Faculty of Sciences, Novi Sad

The diamagnetic complex [MoO,(HL)H,O]CI-H,O (HL=monoanion of
thiosemicarbazone salicylaldehyde) was synthesized and its crystal and
molecular structure is determined. The investigated compound is of special
interest because this complex is the first one in which the sixth coordination site
at Mo(VI) is occupied by water molecule forming a distorted octahedral
coordination geometry together with the tidentate ligand.

The complex crystallize in a monoclinic system, space group P2/a,
a=11.003(1), 5=8.444(1), c=15.364(1) A, Bp=104.96(1)°, Z=4, V=1379.1(2) A’,
d=1.896 glcm®, MMoKa)=0.71073 A, p=1.314 mm”’, M=393.64, $=1.023,
R=0.067, R,=0.096.

The structure was solved by the direct method, using program SHELXS.

The complex consists of an [MoO,(0O-CsH,CH=N-NH-CS-NH,)H,0]"
cation and a chloride anion accompanied by a second water molecule bound to
the nitrogen atoms of the thisemicarbazide moiety via hydrogen bonds. X-ray
structure determination revealed that the complex possesses the usual cis-Mo3'
corc and that the thiosemicarbazide ligand is present as a monoanionic
tridentate donor coordinating through ONS.
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¢is-DIOKSO[(SALICILALDEHIDTIOSEMIKARBAZONATO(1-))]-
AKVAMOLIBDEN(VI)-HLORID MONOHIDRAT

G. Argay ', A. Kdlman !, V.M.Leovac 2, V.I.Cesljevi¢ % i B.Ribér >

" Central research Institute of Chemistry, Hungarian Academy of Scienices,
Budapest,
= Iastztut za hemiju, PMF, Novi Sad,

? Institul za fiziku, PMF, Novi Sad

Sintetisan  je  dijamagnetski  kompleks [MoO,(HL)H,O]CI-H,0
(HL=monoanjon tiosemikarbazona salicilaldehida) i odredena mu je kristalna i
molekulska struktura. Ispitivano jedinjenje je posebno interesantno jer
predstavlja prvi kompleks Mo(VI) sa geometrijom deformisanog oktaedra u
kome pored tridentatno koordinovanog liganda uéestvuje i molekul vode.

Kompleks kristaliS§e u monoklininom sistemu, prostorna grupa P2/a,
a=11,003(1), b=8,444(1), c=15364(1) A, =104 96(1)° Z=4, V=1379,1(2) A},
d=1,896 glem’, MMoKa)=0,71073 A, p=1,314 mm’ M,-393 64, $=1,023,
R=0,067, R,=0,096.

Struktura je reSena primenom direktnih metoda, pri ¢emu je kori§éen
SHELXS sistem programa.

Struktura ispitivanog kompleksa se sastoji od [MoO,(0-CsH,CH=N-NH-CS-
NH,)H,0]"-katjona, Cl-anjona, i molekula vode vezanog za azotov atom
tiosemikarbazidne grupe vodoniénom vezom Strukturna ispitivanja su pokazala
da kompleks sadrzi uobi¢ajenu cis-MoO3* grupu i da je tiosemikarbazidni ligand
prisutan kao monoanjonski tridentatni donor koordinovan preko ONS.
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SUPERPERIOD AND CHEMICAL COMPOSITION OF ANTIGORITE ~ STRAGARI
Mihovil M. Logar
Faculty of mining and geoclogy, Belgrade, Budina 7

Antigorite belongs to the group of the serpentine mirerals. The ideal
chemical composition of the group is expressed by the formula: MggS1,0,,(0H),.
Antigorite has a curved modulated structure which reduce the Mg and OH content
relative to Si at the points of inversion (Kunze, 1961). The consequence is
a small but apparent departure from ideal serpentine formula. Obviously, the
chemical structural formula of antigorites must vary with length of the
superperiod.

Uehara & Shirozu (1985) derived the formula of antigorite’s subcell:

Mg, S1 1,0 1,{(0H) ,_ 2 <
6 4(1+?ﬁi) 10(1+7§Q) 8 ¥

where M is a number of subcell in the suparcell given by the next statement:

M-—é- ua

a
A (k%b*2+1%2¢c*2gin?p*) - (1c*cosP*+ha*)

N @2

where A and a are parameters of supercell and subcell respectively and u is
a order of a superstructure reflection whose index is expressed in the form
h * u/M, k, T where hkl are subcell’s indexes.

The data of antigorite (Stragari) were collected from the x-ray powder
and oriented slice diffraction pattern taken from Philips diffractometer with
Ni-filtered CuKa radiation. Approximate values of a, b, ¢ and B, were
estimated from reflections hO7T, 0k0@, 007 and 330. Then M was calculated from
equation 2 using 1+1/M,3,T, reflection. Finally, these values were refined
for all reflections by the least square method. The obtained results are the
following: a=5.415(3) A, b=9.238(3) A, ¢=7.288(3) A, B=91.2°(1), M=7.91(8),
A=42.8(4) A. The subcell volume is V=364.5 A3,

Replacing refined M in the formula (1) we got:

MgsSi, 55010.63 (OH) 5 5

It is in the good agreement with the number of caticns in octahedral and
tetrahedral sheets calculated from the chemical analysis on the base of
(14+4/M) oxygens, and expressed by formula:

(Mg aaFe** ) 14F€% 0 11) 6. 00 (81, 08810.13) 4.21010.63 (OH) 5 75




SUPERPERIODA I HEMIJSKI SASTAV ANTIGORITA - STRAGARI

Mihovil M., Logar
Rudarsko-geoloski fakultet, Beograd, PuSina 7.

Antigorit je mineral iz grupe serpentina. Idealni hemijski sastav
minerala ove grupe, izuzev antigorita, pretstavljen je formulom MgSi,0,,(0H),.
Antigorit ima modulisanu strukturu, sa naizmenignom rotacijom sloja pravcem
x-ose. Na granicama “polutaiasa” dolazi do sistematskog ispuitanja Mg i (OH)
jona (Kunze, 1961) 3to ima za posledicu nesaglasnost hemijskog sastava sa
formulom seprpentina. 0Z&igledno je da hemijska formula zavisi od duZine
superperiode (A), koja nije konstantna. Uehara & Shirozu (1985) prediozili su
sledeéi izraz za hemijsku formulu elementarne subéelije (ax5.4 A) antigorita:

Mg, S1i O

10 (1+24) (OH) 4_2 (1

1
4(1’*3}\—!) o

gde je M, broj subdelija u superceliji, dat slededim izrazom:

M- 2 . ua*
= :
%- (k2b*2+12¢c*251in?p*) - (1lc*cosP*+ha™)

gde su A i a parametri supercelije i subdelije a u red superstrukturne
refleksije. Indeks superstrukturene refleksije u-tog reda izraZen je u obiiku
h + u/M, k, 1 gde su hkl indeksi subcelije.

Podaci za antigorit iz Stragara prikupljeni su snimanjem praha i
orijentisanih preseka na difraktometru Philips sa Ni - filtriranim CuKa
zradenjem. PribliZne vrednosti parametara a, b, ¢ i 8, procenjene su na osnovu
refleksija ho7, 0ko, 0071 330. M je, zatim, izradunate iz gornje jednatine,
koristeéi 1+1/M, 3, T, refleksiju. Najzad, ove vrednosti su utainjene za sve
refleksije metodom najmanjeg kvadrata. Dobijeni rezultati su sledeci:

a=5.415(3) A, b=9.238(3) A, ¢=7.288(3) A, B=91.2°(1), M=7.91(8) i
A=42.8(4) A. Zapremina elementarne subdelije je V=364.5 A3,

UnoSenjem rafinisane vrednosti M u formuiu (1) dobija se sledeca
strukturna formula:

MggSi, 55010.63 (OH) 7 75

Oha je u dobroj saglasnosti sa brojem jona iz hemijske analize, izratunatom
na bazi (14 + 4 /M) kiseonika:

(Mg5_84Fe3"0_14Fe»2+0_11) 6.00 (514 088105.13) 4.21010.63 (OH) 4 45

Literatura - References:
© Kunze G. (1961): Antigorit. Strukturtheoretishe Grundlagen und ihre
praktishe Bedentung fur die weiters Serpentin-Foischung.- Fortschr.
Mineral. 39, 206-324.
Uehara S. & Shirozu H. (1985): Variations in chemical composition and
structural properties of antigorites.- Mineral. Journal (Japan), V 12, No 7,
299-318.
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TRANSMISSION ELECTRON MICROSCOPIC STUDIES OF POLYGONAL SERPENTINE
FROM KACANIK (SERBIA, YUGOSLAVIA)

Mihovil M. Logar* & Cecilia Viti*
* Faculty of mining and geology, Belgrade, Pudina 7
** Univ. di Siena, Dip. di Scienze della Terra, Italia.

In the previous published papers (Logar 1992; 1993), vein
serpentine form Kacanik was presented as mineral with unusual x-
ray diffraction pattern. A notable feature of the X-ray
oscillation photograph is the appearance of two series of extra-
reflections. One of them was found at first layer line indicated
the similarity with povienite (Krstanovié & Paviovic¢, 1964) or
polygonal "clino-type” serpentine (Midleton & Whittaker,1976).
The second one, at zero layer line, seems to appear from multi-
layer structure.

We are grateful to professor Marcello Mellini that we can
present, for the first time, the TEM photographs of oriented
cross sections of an polygonal serpentine from the territory of
Serbia. )

Many photographs in medium and high-resolution mode were
made. It was found that the serpentine from Ka&anik is formed by
fibrous serpentine, both chrysotile and polygonal type. Fibers,
usually, short, are randomly oriented.

Chrysotile fibers, typically showing a quite large central
hole, have diameters ranging from 250 A to 700 A; polygonal
fibers are always bigger than chrysotile fibers, with diameters
ranging from 3500 A to 7500 A. The number of polygonalized sector
is 30.

In high-resolution image the 7 A-spaced lattice fringes are
evident, whereas multi-layer periodicities do not appear. The
layer stacking irregularities typically occurring near the
polygonal fibre center.
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PROUGAVANJE POLIGONALNOG SERPENTINA - KAZANIK
TRANSMISIONIM ELEKTRONSKIM MIKROSKOPOM

Mihovil M. Logar* & Cecilia Viti**
* Rudarsko-geolodki fakultet, Beograd.
** yniv. di Siena, Dip. di Scienze della Terra, Italia.

U ranije publikovanim radovima (Logar 1982) serpentin iz
Kaganika pretstavljen Jje kao mineral sa neobisdnim rendgenskim
dijagramima. Njihova izuzetnost sastoji se u pojavi dva niza
ekstra-refleksija, na prvoj i nultoj slojnoj 1iniji oscilacione
fotografije. Koordinate ekstra-refleksija naprvoj slojnoj 1iniji
ukazale su na sli&nost sa povienitom (Krstanovié & Pavlovicd,
1964) odnosno poligonainim serpentinom "k1lino-tipa” (Middleton
2% Whittaker,1976). Drugi niz, na nultoj slojnod 1iniji, ukazivao
je na viseslojnu strukturu.

Zahvaljujuéi T1jubaznosti profesora Marcéela Melinija, u
moguénosti smo da, prvi put, prikazemo snimke sa TEM-a Jjonski
stanjenih, orijentisanih preseka, jednog poligonalnog serpentina
sa teritorije Srbije.

Preparati dobijeni tehnikom jonskog stanjivanja analizirani
su na transmisionom elektronskom mikroskopu na Katedri za nauke
o zemlji, Univerziteta u Sijeni. Napravljeno je vige fotografija
teksture i poprecnih preseka poligonalnih vlakana pod uslovima
srednje rezolucije sliike. Nadeno je da se uzorak sastoji od
vlaknastog serpentina - meSavine hrizotila 1 poligonalnog
serpentina. Obi&no kratka vlakna, orijentisana su razligito.
Hrizotilska vlakna sa karakteristiZnom velikom centralnom
supljinom, imaju preénik od 250 od 700 A. Poligonalna vlakna su
uvek vecéa od hrizotilskih, pre&nika u intervalu od 3500 do 7500
A. Broj sektora kod poligonalnih vlakana iznosi 30. )

Sektori su izgradeni od koplanarnih slojeva. Na
fotografijama snimljenim sa visokom rezolucijom slike (222000
puta) vidljive su granice strukturnog sloja sa repeticijom od 7
A. Viseslojna periodi&nost nije konstatovana. Ugao izmedu slojeva
u susednim sektorima iznosi oko 168°. U blizini centralnog dela
poligonalnog vlakna javlijaju se izrazite nepravilnosti u slaganju
slojeva.

Literatura - References:
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Middleton A. P. & Whittaker E. J. W. (1976): The structure
of Povlen-type chrysotile.- Can. Mineral. 67, 587-598.
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CRYSTALLOGRAPHIC FEATURE OF PRIMARY EPIDOTE FROM THE GRANITE - ZELJIN
Mihovil M. Logar, Vesna Poharc-logar & Milenko S.Vukov

Faculty of mining and geology, Belgrade, buiina 7

Primary, magmatic epidote is very rare, so the published data are
limited in number. For the first time in Yugoslavia it was found in granite
of Zeljin’s pluton (Vukov,1988).

The color of epidote is green, often with allanite inclusions. It occurs
in euhedral crystals. Habit of the crystals, as can be seen in Fig.1 is a
combination of ¢{ 001}, a{ 100}, r{ 107} and n{ 117} forms. Those values were ob-
tained by measuring the 0.4x0.2x0.1 mm epidote crystal by optical goniometer.
Calculated and measured interfacial angles are presented in Table 1.

Cell dimensions were calculated from powder diffraction pattern, which
were ohtained on Philips PW 1701 CuKa,, with Si as internal standard and the
results are (in A):

a,=8.893(3), b =5.629(1), c,=10.158(4), B=115.39°(3) i V, =459.4(2) A3,
According to chemical composition, epidote from Zeljin consists of 24.3 % pis—
tacite. The same value is got from the regression which predict Fe3* depen-
dence of the 2@ separation between 020 (epidote) and 111 (silicon), calculated
for hydrothermal epidote (Myer, 1965).

Calculated density is 3.46 g/cm® and measured one is 3.38 g/cmd. The
difference is due to porosity and quartz impurities.

References

Myer, G.H.(1965): X-ray determinative curve for epidote. —Amer. Journ.
of Science, V. 263, p. 78-86.

Vukov, M. (1988): Chemistry of petrogenic minerals from Zeljin granitoid
pluton. -Ann. Geol. Penin. Balkanique, LII, p. 447-480. (In serbian).



KRISTALOGRAFSKE OSOBINE PRIMARNOG EPIDOTA IZ GRANITA ZELJIN

Mihovil M. Logar, Vesna Poharc-Logar i Milenke S. Vukov

Rudarsko-gecloski fakultet, Beograd, BuSina 7

Nastanak epidota kristalizacijom iz

magme odavno nije pod sumnjom,
pojave retke,

podataka

magmatskog

te je

broj objavlijenih

mali. Ovo je prvi

epidota

na

Jugoslavije (Vukov, 1989).

Primarni

epidot,

zelene

nalazak
teritoriji

su

boje,

Zesto sa inkluzijama alanita, Jjavlija se U granitu Zeljinskog plutona u

euedralnim kristalima. NajuZestaliji habitus, prikazan na slici, uglavnom je
kombinacija sledeéih formi: c{ 001}, a{100}, r{i0T} 1 n{117}. Ovaj rezultat
dobijen je merenjem kristala epidota veli¢ine C.4x0.2x0.1 mm, na dvokruZnom

goniometru. Na tabeli su dati izmereni i izratunati uglovi diedri.

Faces Mesur. calc.
100/111 68°07° 69°117
001/111 76°10’ 75°147
001/011 63°34° 63944’
111/111 70°29° 70°17’
100/001 64°12° 64°24°
100/101 51°00’ 519527

Dimenzije elementarne celije
utagnjene su iz difraktograma praha,
snimljenim na aparatu Philips PW 1701
{(CuKa,), sa silicijumom kac unutrasnjim
standardom. Rezultati su (Aj:

a,=8.893(3), by=5.629(1),
c°:10.158(4), B=115.39°(3) i
V,=459.4(2) A3,

Po hemijskom sastavu primarni
epidot sa Zeljina sadrzi 24.3 %
pistacitske komponente. Ista vrednost

dobijena je iz regresije za hidrotermalne epidote (Myer, 1965). Ona predvida

sadrzaj Fe3* zavisno od razlike u 28, izmedu refleksija 020 kod epidota i 111

kod silicijuma.
Izradunata gustina iz hemijskog sastava i poznate zapremine celije

jznosi 3.46 g/cm® a izmerena 3.38 g/cm®. Razlika je posledica poroznosti 1

primesa (kvarc).
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THE DETERMINATION OF THE DEGREE OF STRUCTURAL ORDER IN MINERALS
BY MEANS OF IR SPECTROSCOPY

Vesna Poharc-Logar
Faculty if mining and geology, Pu§ina 7, 11000 Belgrade

Definition of a perfectly ordered crystal means complete
invariance of the structure under all symmetry operations of the
space group. There are a number of ways in which the perfect
periodicity of the structure can be lost. IR spectra are
sensitive mainly on short-range order, that takes place entirely
within the unit cell and are associated with rotational symmetry.

This type of ordering is characteristic for isomorphous
series of minerals such as olivines (Fig. 1), pyroxenes, feldspar
group etc., where ordering cations due to substitution occurs.
Then a particular vibrational band can be associated with the
vibration at specific site in crystal. Variation in the cation
type occupying that site can be correlated with a frequency shift
of associated spectral band.

For mineral series it can often be observed characteristic
vibrational bands for the end members, with a l1inear shift in
frequency with composition, what is sometimes accompanied by peak
broadening, as in K-feldspars (Fig. 2) and cordierite.

Such frequency shifts and peak broadening in the IR spectra
as a useful qualitative or quantitative indicator of the degree
of structural order.
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ODREPIVANJE STEPENA STRUKTURNE UREBDENOSTI MINERALA
METODOM IC SPEKTROSKOPIJE

Vesna Pcharc-Logar
Rudarsko—geo1o§ki fakultet, Pudina 7, 11000 Beograd

pDefinicija savr8eno uredenog kristala podrazumeva potpunu

nepromenljivost strukture pri svim simetrijskim operacijama

prostorne grupe. Brojni su nac&ini A A N N i 1 w
da se savr&ena periodiZnost struk-
ture izgubi, ali su IC spektri
osetljivi samo na lokalnu urede-
nost, odnosnho neuredenost (short-
range order), koja se dogada is-
k1judivo unutar jedinicne celije i

X |
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s1. 1. IC spektri olivina.
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S1. 2. IC spektri K-feldspata.

cijama u specifi&nom poloZaju u
kristalu, a varijacije u vrsti

.katjona’koji zaposeda taj polo-

7aj, korelisati sa pomeranjem
frekvencije odgovarajuce trake.
Kod izomorfnih serija - olivin
(s1. 1), pirokseni, plagioklasi
itd., postoje trake sa pozici-
jama karakteristiénim za krajnje
&lanove serije, ¢ije se frekven-
cije linearno pomeraju u zavis-
nosti od sastava. Cesto se zapa-
Za i promena intenziteta i polu-
Sirina traka (K-feldspati (S1.

2), kordijerit), sto sluZi kao kvalitativni i kvantitativni in-
dikator stepena strukturne uredenosti.
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BORON MINERALS: ULEXITE AND PROBERTITE
FROM PISKANJA (BASEN BALJEVAC)

G.Raduki¢', A.Rosic’, D.Stojanovic ', I.Petrovié Prelevic.

*
’Eaculty of Mining and Geology, Belgrade
Refractories Institute, "MAGNOHROM'", Kraljevo

In this work the results of the investigation of minerals ulexite
(NaCaB509~8H20) and probertite (NaCaBSO9-5H20) from Piskanja deposite
(Baljevac Tertiary basen - 200 m depth) are reported. The powder samples
were investigated by X-ray powder diffraction and optical methods,
chemical and DTA analysis as well as IR spectroscopy.

The structure of minerals have been analysed by Rietveld refining
procedure using program "FULLPROF".

The crystal data are:

Ulexite Probertite
a [R] 8,8068(1) 13,4067(1)
b 12,8585(0) 12,5448(1)
e . 6,6689(2) 6,5846(1)
« [7] < 90,159(2)
B 109,132(2) 100,013(0)
LA 105,080(2)
v 2 685,70 1090, 55
P.G. P1 P2/a
Ry [%] 15,9 14,6
Optical data are:
« 1,500 1,516
B 1,507 1,525
¥ 1,520 1,544
YAC=22 ZAC=12
2Vx= 73 1/2

These results are in good agreement with those given in previously
published data, and represent a new contribution of knowledge of boron

minerals from Serbia.
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MINERALI BORA: ULEKSIT I PROBERTIT PISKANJE
(BALJEVACKI BASEN)

G.Radukic*, A.Rosic*, D.Stojanovié**; I.Petrovic¢ Prelevié’E

*
**Rudarsko—geologki fakultet, Beograd
Institut "Magnokrom', Kraljevo

U radu su prikazani rezultati ispiti&anja uleksita (NaCaBsog-SHZO) i
probertita (NaCaBsog'SHZO) iz lezista Piskanja u Baljevackom tercijarnom
basenu, a iz buZotina sa dubine cko 200 m. Uzorci su ispitani metodama
rendgenske difraktometri jske analize, hemi jske analize,
diferenci jalno-termi&ke analize i infracrvene spektroskopije. Uradjena su
i mikroskopska ispitivanja sa optiZkim merenjfma.

Struktura minerala analizirana je iz uzoraka praha Rietveld-ovom

metodom uz pomo¢ programa "FULLPROF" i dobijeni su slede¢i rezultati:

Uleksit Probertit
a []] 8,8068(1) 13,4067 (1)
b 12,8585(0) 12,5448(1)
& o 6,6689(2) 6,5846(1)
o [7] 90, 159(2)
B 109,132(2) 100,013(0)
% s 105,080(2)
v (R 685,70 1090, 55
P.G. P1 P 2/a
RB [%] 15,9 14,6

Opti¢kim ispitivanjima dobijeni su sledec¢i podaci:

o 1,500 1,516
B 1,507 1,525
s 1,520 5 1,544 o

yAC=22 zNAc=12

2Vx= 73 172

Dobi jeni podaci su u potpunoj saglasnosti sa do sada objavljenim
literaturnim podacima i1 &ine doprinos poznavanju bornih minerala na tlu

republike Srbi je.



STRUCTURE PHASE TRANSITION IN Eu, Y, .0,

B. Antic, D. Rodic and M. Mitric

Institute of nuclear sciences ”anca", Laboratory for Theoretical physics and
condensed matter physics, P.O.Box 522, 11000 Belgrade

Rare earth sesquioxides (Re,O;) crystalize in cubic (C), monoclinic (B) and
hexagonal (A) type of structure. High temperature phases H and X are also known but
least investigated. Crystal structure of mixed rare earth sesquioxides is determined by
structures of starting oxides, their molar ration and methods and conditions of samples
preparation.

Mixed sesquioxidés”Y,_,Eu,0, (C-type), were obttited fiom europium and yttrium
sesquioxides. The starting oxides were transformed in hydroxides and than presintered
and sintered at temperature of 1300 K for 48 h. Monoclinic Eu, Y, ,,0, was obtained
by heating the sample at temperature of 1600 K for 7 h. Structure phase transition C=
B was followed by high temperature x-ray diffraction technique.

From the x-ray diffraction data, crystal structures of Eu; Y, ,,0, were refined
in the space group la3 and biaxibyte type of structure for cubic phase and in space group
C2/m for monoclinic phase. The refinement was done by Rietveld profile method using
computers program LHPMS. The refined values of lattice parameters of C and B phase,
x-ray density, volummes and corresponding R factors are given in table:

Eul.BDYO.ZOO3 (c) Eul.éOYO.ZOOB (B)

R,=4.4; R=3.5; R,=0.5 R,=4.13; R,=3.25; R,=1.29

a=10.6084A, V=1275.98A° a=14.105(2)A,b=3.5929(5)4,c=8.

0=7.07gcm™ 792(1)A,B=100.148(8)°,v=438.54>
p=7.70gcm™

It was found that the structure of Eu, ,Y,,,0; (B) was builded from Tayers. Every
layer consists from polyhedra around three different cations (Y** ,Eu’*). The cations are
coordinated by seven and eight oxygen ions. Analyzing the structure phase transition C=
B it was found that: a) some changes in molar volume between starting (C) and finally
(B) phase occur, b) transition is time-temperature dependant, ¢) there is no connection
between starting and final phase (discontinuity in symmetry), d) transition is irreversible
and B phase is stable. Starting from thermodynamic aspect and Landau’s theory of phase
transition, the mentioned facts show that phase transition C= B is of the first order.
Because there is no connection between starting and final phase, the phase transition C—
B is reconstyuctive one. Using criterion of degree of structure change, the transition
includes changes of first and second coordination spheres.

Literature:

[1] L.D.Landau, E.M.Lifshic, "Statisticheskya fizika", Nauka, Moskva, 1976.

[2] M.Lj.Napijalo, in Zbornik radova:"Savremena istrazivanja u fizici I1", Red.B.Dragovié,
Beograd 1982, 5.207. '
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CTPYKTYPHU ®A3HW MPENA3 V Eu gY,.200;

B. AHTuR, . Poguh n M. Mutpuh

VIHCTUTYT 3a HykneapHe Hayke "Bunua”, flabopatopuija 3a TeopujcKy (usmnky
1 thusuky KOHAeH30BaHe maTtepuje, n.cpax 522, 11000 beorpap

Ceckeuokenau peTkux semarpa (Re,O;) kpuctanuwy y kybudxom (C),
MOHOKNUHK4YHOM (B) v xekcaroHanHom (A) Tvny cTpykType. lNo3nare cy u (mano
ncTpakvBaHe) BucOkoTemnepatypcke dase H u X KpuctanHa cCTpyKTypa
MELLOBUTUX CECKBMOKCWAA PETKMX 3eMasba ojpeheHa je CTpykTypama nonasHux
OKCUAA, HXOBUM MOSIAPHUM OJHOCOM Kao v MeTozama ¥ yCnosuma CUHTese.

Mewosutn cecksuokenan Eu Y, 0, , C-tuna, 4obujeHn cy n3 ceckBnoxkenaa
eyponujyma v wtpijyma;  Mond3hm okcuaw cy Hajripe” npesoteHu"y oarosapajyhke
XWAPOKCHAE, KOjU CY 3aTUM MPEACUHTEPOBAHM 1 CUHTEPOBAaHK Ha Temneparypu oA
1300 K 3a 48 catu. Y uwby gobujarba MOHOKNUHUUHE (hase n3 KybuuHe, y3opak
Eu, Y, 5005 j€ XapeH Ha Temnepatypu of 1600 K 3a 7 caty. CTpyKTYpHM hasHu
npenas C- B je npaheH x-AudpakL1joM y BUCOKOTEMMNEPATYPCKO] KOMOPH.

W3 nopataka u3 gudpakuve x-3paka, yTaqdrseHe Cy KpucTanHe CTpyKType
Eu, Y, 2,05 M TO KybudHe hase y npoCTOPHO] rpynu Ia3 ¥ CTPYKTypHOM Tuny
6uaKcnbuTa M MOHOKNUHWYHE hase y npocTopHoj rpynvu C2/m. lpu osome je
kopuuiheH PuUTBenzoB MeTof npodvnHe aHanude v nporpamcky naker LHPMS.
VTaurbeHe BpefHocTM napamerapa pewetke C v B pase, uspadyHate
rycTuHe,3anpemuHe v ogrosapajyhu R daxkrtopu gatm cy y Tabenu:

Eu; 50Y5.,005 (C) ] Buy g0¥0.2005 (B)

R,=4,4; R=3,5; R=0,5 R,,=4,13; R,=3,25; Ry=1,29

a=10,6084A, v=1275,98A° a=14,105(2)A,b=3,5929(5)A4,c=8,

o=7,07gcm™ ; 792(1)A,B=100,148(8)°,v=438,5A°
o=7,70gcm™

HatheHo je fia je CTpyKTypa Eu, Y 5,0; (B) criojesuTa. CBaku cnoj je uarpat,eH
OA monveaapa okO TPU BPCTE KaTjoHa. YTBpheHo je fa cy joHu Y Eu™
KOOPAMHUCAHM Ca CefaM Wau ocam joHa KuceoHuka. Tlpu CTPYKTYPHOM (PasHOM
npenasy C= B HaheHo je Aa: a)aonasu Ao MpoMeHe y MONAapHOj 3anpemuHn n
rycTunn nodeTtHe (C) n kpajie (B) dhase, 6) npenas je BPEMEHCKO-TeMNepaTypHO
saBucaH, L) He NOCTOjM NOBE3AHOCT Yy CTPYKTYpU ModeTHe U Kpajrbe (ase
(AMCKOHTUHYMTET CUMETpWja) 1 4) npenas je upesepaubunar u B casa je ctabunHa.
Ca CTaHOBMLWITA TEPMOANHaMu4Ke 1 flaHayose Teopuje (hasHnx npenasa, HasegeHe
unMrbeHMLe yKasyjy aa je dhasnm npenas C— B npsor peja. O63upom fa He nocToju
MOBEe3aHOCT y CTPYKTYpY NosiasHe 1 npousaiune ¢ase, NoMeHyTh asHu npenas ce
03HAYaBa Kao PEKOHCTPYKTMBHM. 10 KpUTEpUjyMy CTeneHa npomeHe CTPyKType,
npenas je ca NPOMEHOM U NpBe U Apyre KOopAuHauvoHe cdepe.
Jlutepatypa:
[1] L.D.Landau, E.M.Lifshic, "Statisticheskya fizika", Nauka,Moskva, 1976.
[2] M.Lj Napijalo, u Zborniku radova:"Savremena istraZivanja u fizici [1", Red.B.Dragovi¢,
Beograd 1982, s.207.
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Structure and microstructure of Sme'z_xo3

M.Mitri¢', A.Kremenovi¢®, R.Dimitrijevic¢®, D.Rodic*

1Institute for Nuclear Science "Vin&a", Vinéa,

2Faculty of Mining and Geclogy, Dept. for Crystallography

Smez__XO3 solid solutions are semimagnetic semiconducting materials
with wide energy gap. These new materials are of great scientific
interest because of their interesting physical properties, and then
represent burning field in solid state physic. Magnetic properties of
these materials are coupled with structural and microstructural
parameters. Evidently, it is of great interest to make full structural
and microstructural description for further explanations of some physical
properties.

All mixed sesquioxides SmLsz__XO3 (x=0.2, 0.5, 0.7, 1.0, 1.4, 1.7)
crystalize in C—MZO3 crystal type in space group Ia3 with Y and sn®* as
cations in 24d and 8b Wyckoff positions, respectivly. X-Ray powder
diffraction data are used for crystél structure refinement applying
Rietveld method incorporated in computing program Fullprof [1].

Microstructural parameters connected with crystal size and
microstrains are obtained with the aid of computing progran
CALIB/FITCONV/WAXS [2].

Results show that unit cell parameters are well agreed with Vegard’s
principle. That fact leads to indirect information about well mixing of
composing components (Y203 and Sm203). Explanation of well agreement of
unit cell parameters with Vegard’s principle is connected with low cation
radius and electronegativicy difference.

Results of refinement show that superchange interaction of magnetic
ions determined by Smot-0%"-sm>" bond geometry is ,sensitive to
concentration change. This fact explain dependence of magﬁetic properties
with change of concentration. ‘

Comparing difference of unit cell parameters of composing components
(Y'ZO3 and Sm203) and values of macrostrains of their solid solutions
leads to the conclusion that random clasterization is dominantly
presented.

Reference:
1. J.Rodriguez-Carvajal et. al., J. Phys.: Cond.Mat. 3 (1991), 3215-3234

2. S.Enzo, G.Fagherazzi, A.Benedetti and S.Polizzi, J.Appl.Cryst. (1988),
21,536-542
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Strukutra i grada SmY_ O

x 2-x 3
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M.Mitrié¢ , A.Kremenovic¢™, R.Dimitrijevi¢™, D.Rodié¢

!nstitut za Nuklearne Nauke "Vinéa", Viné&a,

2Rudarsko Geologki Fakultet, Laboratorija za Kristalografiju

Cvrsti rastvori Smez__xO3 spada ju u  grupu polumagnetnih
poluprovodnika sa &irokom zabranjenom zonom. To su novi materijali koji
se zbog svojih interesantnih fizidkih osobina trenutno mnogo proud&avaju
kako kod nas tako i u inostranstvu. Magnetne osobine ovih materijala
osetl jive su na male promene strukturnih i mikrostrukturnih parametara te
Jje odredivanje strukture i grade osnov za dalje istraZivanje ovih
sistema.

Svi meZoviti seskvioksidi Smxsz__xO3 (x=0.2, 0.5, 0.7, 1.0, 1.4, 1.7)
dobi jeni su u C--MZO3 kristalnom tipu u prostornoj grupi Ia3 sa katjonima
(f%}Sm3+) u 24d i 8b Wyckoffovim pozicijama. Podaci koji su dobijeni
difrakcijom rendgenskih zraka sa polikristalnih uzoraka su izkori&deni za
utacnjavanje kristalnih struktura Ritveldovom profilnom metodom koristec¢i
programski paket Fullprof [1].

Pomocu programskog paketa CALIB/FITCONV/WAXS [2] odredeni su
mikrostrukturni parametri koji se odnose na veli&inu kristalita i
mikronaprezan je.

Dobijeno je da se parametri resetke ovih &vrstih rastvora dobro
pokoravaju Vegardovom pravilu, &to govori o dobroj me$ljivosti sastavnih
komponent i (Y203 i Sm203) ¢emu je najverovatniji razlog mala razlika
kat jonskih radijusa i bliska elektronegativnost.

Rezultati utaénjavanja strukture pokazuju da je superizmenska
interakcija magnetnih jona koju odreduje geometrija veze sm> -0 -sm°>"
osetl jiva na promenu koncentracije x. Ovo je pokazatelj znadajnog uticaja
koncentracije x na magnetne osobine ovih sistema.

Uporedivanjem rezlike vrednosti parametara reZetke sastavnih
komponenti &vrstih rastvora i dobijenih vrednosti mikronaprezanja moZe se

zakl ju€iti da je dominantna slu&ajna klasterizacija magnetnih jona.

Literatura:

1. J.Rodriguez-Carvajal et. al., J. Phys.: Cond.Mat. 3 (1991), 3215-3234
2. S.Enzo, G.Fagherazzi, A.Benedetti and S.Polizzi, J.Appl.Cryst. (1988),
21,536-542
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The phase transition of HngthS from zinc blende structure

in the crystal phase with cinnabar structure

Dubravko Rodic and Vojislav Spasojevic, Laboratory for theoretical and

condensed matter physics, Institute Vinca

The Hgl_an*S (x=0.33) samples were synthesized by mixing starting
sulfides HgS and MnS in appropriate molar ratios, which were than pressed
at 1.2 GPa, presintered and sintered at 500K.

The obtained samples crystalize in zinc blende structure like
metacinnabar: the space group is F43m and contains four formula units. The
cations occupy 4a and sulfur atoms occupy 4c positions. All atoms are
tetrahedraly coordinated by the atoms of the another type. Six atoms of the
same type form the second coordination. The lattice constants and density
decrease with concentration: a=5.8537(1) (x=0) to 5.8011(1) A (x=0.33) and
p=7.71 g/cm’ (x=0) to 6.28 g/cm® (x=0.33).

The applied pressure of 1.8 GPa leads to the phase transition and the
crystal phase with cinnabar structure appears in the samples x=0.00 and
x=0.05. The increase of the manganese concentration stabilizes phase with
metacinnabar structure. The phase with cinnabar structure crystalizes in
space group P3121 and contains three formula units. The metal is
octahedraly coordirated with two+two+two sulfur atoms. There are
twotfour+six metal atoms in the second coordination. The sulfur’s
coordination is analogous to the metal’s coordination. The lattice
constants are a=4.1317(6) and 4.1484(6) A, ¢=9.4451(3) and 9.4848(8) A, for
x=0.00 and 0.05, respectively. The crystal density is 8.29 and 7.94 g/cm3,
for x=0.00 and 0.05, respectively.

The symmetry changes discontinously as well as the crystal density
pointing out that the structural transition is the phase transition of the
first order. The changes of the first and second coordination show that the

phase transition is with reconstruction.



dazuu npenaz Hg1 Mn S W3 cTpykiype cdaneputa y
=X X

KpUcTanHy ¢asy uMHaBapuUTHE CTPYKType

Ry6pasxo Poauh u Bojucnas Cnacojeevh, JlaGopaTopuja 2a TEOPUJCKY OUBKUKY 4

PU3KUKY KOHAEH30BaHe MaTepuje, WUHCTUTYT BuHua

Yaopuu HngMnxS (x=0.33) cUHTeTWzOBaHW Cy MeWakeMm NONasHUX cyn¢uaa y
caroBapajyhem MONEKYNCKOM OAHOCY, npecoBaweMm Ha 1,2 GPa, NPeACUHTEPOBAKEM U
CHHTepoBakeM Ha 600 K.

lcbujenn ysopui MMajy CTpyKTypy Chaneputa Kaoc MeTauuHaBapuT: npocTopHa
rpyna Fi3m canpxu yatvpu jenvHuie dopuyns. CsuM Cy aTuMM TeTpaenapcku
KOOPAWHUCAHW aTOMWMa Apyre BpcTe. Y Apyrcj KoOpakHauWjM je WecT aToua ucTe
BpcTe. [lapaMeTap peweTKe W rycTWHa ofalajy ca nopacToM KOHLEHTpaudje on
5,8537(1) (x=0) mo 5,8011 (1) A (x=0.33) u p=7,71 g/cm3 (x=0) no 6.28 g/cm3
(x=0,33). )

fputucax oa 1,8 GPa RoBOAW A0 MOTNyHOr ¢asHor npanasa W3 chanepuTHe y
$pasy uwHabapuTHe CTPYKType y y3obuuma x=0,00 u 0,05. MMosehawne KOHLBHTpauuje
MahraHa crabunusyije ueTéuMHaGapuTHy ¢azy. LUuwaGapuTHa henuja, npocTopHa
rpyna P3121, canpxu Tpu jenuHuue dopMyie. MeTan je oKTaeaapCKu KOOPAMHKCAH
ca nBa+nBa+nBa  aToOMa Cymnopa. Y apyroj KoopauHauuju cy Asa+yeTUpU+lecT
atoMa MeTana. KoopauHauuja cywmnopa je aHanorHa KOOpAWHAUMWjU MeTana.
MapameTpu peweTke cy a=4,1317(6) u 4,1484(6) A, c=9,4451(3) u 9,4848(8) A,
3a x=0,00 u 0,05, pecnekTWBHO. KpucTanua rycTvHa je 8,28 u 7,94 g/cma, 3a
x=0,00 » 0,05, pecnexkTuBHO.

[IMCKOHTHHYanHa npoOMEeHa CHMMETpUje U KpWUCTanHe rycTWUHe nokasyje na je
CTPYKTypHM npenas ¢asHy npenas npsor pena. [lpomeHa npee w  apyre

KoopaWHauuje cBpcTasa 0Baj Npenas y peKOHCTPYKTUBHe $asHe npenase.
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Thermally induced changes of microstructural parameters in

zeolite precursors of GIS and FAU topology
e S R s I $ £ . & 5.
A.Kremenovié¢ , R.Dimitrijevi¢ , V.Dondur , M.Mitrovic¢ , D.Jovanovié

#Faculty of Mining and Geo., Dept. for Crystall., Djusina 7, Belgrade
$Faculty of Physical-Chemistry, Studentski Trg 12-16

g‘Faculty of Physics, Studentski Trg 12-16, Belgrade

'IHTM—Institute for Catalysis, Studentski Trg 16, Belgrade

Changes of microstructural parameters in zeolite precursors of GIS
and FAU topology [1] were followed by analyses of X-Ray line broadening
applying method of Warren and Averbach (WA) and Vogel-Haase-Hosemann
(VHH) [2,3] on anorthite phases synthesized form zeolite precursors of
GIS and FAU topology.

Experiments were done in time-constant and temperature-constant
working regimes. Results obtained from kinetic experiments applying
John-Meil-Avrami (JMA) method [4] are in good agreement with morphology
visualized at electron microscope. Also, thermally induced changes of
microstructural parameters are in good agreement with kinetic results and
results obtained from electron microscope.

Obtained phases, anortitFAU and anortitGIs, are generated by
surface nucleation from zeolite precursors. Crystal growth is homogeneous
and is taking place after constant number of nucleus is obtained in
process of nucleation. Difference in growth rate and crystal morphology
are due to different topology and chemical composition of precursors,

particular in Si/Al ratio which directly influence Ca content.
References:

1. Maier,W., Olson,D., In: Atlas of Zeolite Structure Types, Structure
Commission of the IZA, Juris, Zurich (1978)

2. Klug,H.P., Alexander,L.E., X-Ray Diffraction Procedures for
Polycrystalline and Amorphous Materials, John Wiley & Sons, New
York, 1974

3. S5.Enzo, G.Faherazzi, A.Benedetti and S.Polizzi, A profile Fitting
Procedures for Analysis of Broadening X-Ray Diffraction Peaks.
Methodology, J.Appl.Cryst. (1988),21, 536-542

4. Strand,Z., Glass-Ceramic Materials), In: Glass Science and Technology,
Volume 8, Elsiver, Amsterdam, 1986.
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Termalno indukovane promene mikrostrukturnih parametara u zeolitskim

prekursorima topologije GIS i FAU

s *
A.Kremenovic#, R.Dimitrijevic“, V:Dondurs, M.Mitrovic&, D.Jovanovic

#Rudarsko—geoloéki Fakultet, Lab. za Kristalografiju, Pufina 7, Beograd
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2

Promene mikrostrukturnih parametara zeolitskih prekursora
topologije GIS i FAU [1] pracdene su pomocu analize difrakcionih profila
dobi jenih difrakci jom rendgenskih zraka. Primenjene su metode
Warren—-Averbach—-a (WA) i Vogel-Haase-Hosemann-a (VHH) [2;3] na anortitske
faze sintetisane iz zeolitskih prekursora topologije GIS i FAU.

Ispitivanja su obavljena u izohronom i izotemperaturnom reZimu
rada. Rezuitati kinetic¢kih ispitivanja dobi jeni primenom
Johnson-Mehl-Avrami (JMA) metoda [4] su u saglasnosti sa morfolodkim
osobinama uo&enim na elektronskom mikroskopu. Takode, termalno indukovane
promene mikrostrukturnih parametara su u saglasnosti sa kineti¢kim
rezultatima i rezultatima dobijenim sa elektronskog mikroskopa.

Dobijene faze, anortitFAU i anortitGIS, nastaju povr&inskom
nukleacijom iz zeolitskih prekursora. Rast kristala je homogen i odvija
se nakon dostizanja konstantnog broja nukleusa prilikom nukleacije.
Razlika u brzini rasta i morfologiji zrna posledica su razlidite
topologije i razli&itog hemijskog sastava prekursora u pogledu odnosa

Si/Al koji direktno uti&e na sadrzaj Ca.
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STRUCTURAL PROPERTIES OF SOLID SOLUTIONS
(Crx All._x(IIQO)G](NO:;)g. X 3,0

S.Rakié ¢, A.Kapor ¢, D.Rodié¢ ®
a Institute for Physics, PMF Novi Sad,Trg D.Obradoviéa 4,21000 Novi Sad
b Tustitut for Nuclear Sciences "Boris Kidri¢”, Vinca

Solid solutions of Al and Cr-nitrate belong to the of class substitutional solid solutions with
inorganic solubility of the components, due to isostructurality and isomorphism [1] [2] of these
two crystals, and the closeness of ionic radii AP**(0.574) and Cr3+(0.64A).

They were obtained from aqueous solutions for different mass ratios Al and Cr (Al: Cr =
25 : 75:50 : 50;75 : 25). Previously performed DSC analysis [3] has shown that there do not
exist nitrates of Al and C'r with number of water molecules different from 9. We have also
performed the recrystallizatior from the melt (melting points about 60°) with liquid nitrogen
cooling which did not cause any structural changes.

The crystal colour changes from transparent (for pure Al -nitrate) to dark-green (for C'r-
nitrate). High higroscopness of the samples was a major problem during all studies. Density
measurement was performed by the picnometer method. The values obtained are presented in
the Table:

(/17‘1- All_z
z 0 0.25 0.50 0.75 i
plg/em3] | 1.771(7) | 1.808(7) | 1.664(7) | 1.852(7).| 1.871(7)

Unit cell parameters of the solid solutions were determined from the powder diffractograms.
After peak indexing and the determination of their positions (ORIGIN for WINDOWS V2.8),
systems of equations were formed and corresponding solutions obtained (MATHEMATICA for
WINDOWS V3.0). The results obtained are presented in the Table:

CTI All_z

z 0 0.25 0.50 0.75 1 (hkl)

a[A] | 13.658 | 13.774 | 13.539 | 13.805 | 13.887 | 131

b [A] 9.521 9.815 9.621 9.582 9.641 111
Y

el 10.976 | 10.627 | 10.736 | 10.869 | 11.043 | 022
B 89.82 96.93 95.56 94.91 97.44 210
VA% | 1427.29 | 1426.19 | 1391.88 | 1432.47 | 1466.04

Linear change of the parameters (Vegard rule) [4] was applied only for the parameter a. The
application of the Rietveld analysis did not lead to good results.

The study of magnetic properties was initiated also, since they should be interesting for the
~ system Al (diamagnetic) - C'r (paramagnetic).
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CTPYKTYPHE OCOBMHE 4BPCTUX PACTBOPA
[CT,\’ Al] -X(H20)6](N03)3 X 3H20

CPakuh *, A.Kanop °, O Poduh ®
¢ WnctutyT 3a dusuxy, [IM® Hopu Can,Tpr A.00paziosuha 4,21060 Hosu Can
°® MHcTUTyT 3a HykieapHe Hayke “Bopue Kumpny”, Burya

Uspcru pactBepr Al 1 Gr—l—m’rpa"ra CHafajy y Y8pCTe paciRope 3aMEHE ca HeOrpaHM4EHOM
pacTBOp BMBOMNY KOMIIOHEHATa, 3aXBaiby jyhH M30CTPYKTypaniHoCTH U n3oMopduoctH (1] [2]
0Ba [Ba KpucTala, Kao U OIIACKUM joHCKMM pauujycuva APT{0.537A) u Cr3+(0.64A).

IlobujeHn cy 13 BOHEHWX pacTBopa IpU pasid-INiUM MaccliuM ogHocumz Al n Cr
(Al: Cr =25:75;50:50;75 : 25). Panuje ypahena DSC anammsa [3] rokasana je ma He
niocToje HUTpaTH Al 1 C'r ca pasmu4KuTM OpojeM MolieKyna Bode od 9. Taxohe je usspumeHa
HpeKpUCTaIN3alija U3 pacTora (Tayke TONIbera cy OKo 60°) y3 xnaheme TCYAMM a30TOM
NpU YeMy HUje HOWJIO A0 CTPYKTYPHMX TIPOMEHa.

Boja KpucTalla ce Meiba Ol TposHpHe (3a “icT Al -HMTpaT) Ho TamHo-3elleHe (sa Cr-
HUTpaT).Bucoka XMIpocKOMHOCT y30pKa OTeAaBa FOTOBC CBa MCIMTUBAIbA. Meperbe IycTiHe
je MBBpIEHO MUKHOMETAPCKOM MCTOIOM. [o0HjeHe BpelHOCTH Cy JaTte y Tabenu:

C'I’x 1411_1-
z 0 0.25 0.50 0.75 1
plg/em®] | 1771(7) | 1.808(7) | 1.664(7) | 1.852(7) | 1.871(7)
W3 mudpakrorpaMa rnpaxa ompeheHM ¢y napaMeTpd elleMeHTapHMX helmja Kpuctaja
YppcTUX pactsopa. Ilociie nugexcupama IHMKoBa 1 oupehuBara ibMXoBor mnojoxaja (ORI-
GIN for WINDOWS V2.8) gopmiipann cy cuUCTeMH jeIHaYMHA ¥ H0GHjeHa onropapajyha
pemesa (MATHEMATICA for WINDOWS V3.0). doGujeHe BpemHOCTH Hate cy y Tabesu:

Cr, Ali_; ]
z 0 0.25 0.50 0.75 I (hkl)
a [A] | 13.658 | 13.774 | 13.539 | 13.805 | 13.887 | 13]
b [A] 9.521 9.815 9.621 9.582 9.641 111
c[A] | 10976 | 10.627 | 10.736 | 10.869 | 11.043 | 022
Bi® 89.82 56.93 95.56 94.91 97.44 210
VIA®] | 1427.29 | 1426.19 | 1391.88 | 1432.47 | 1466.04

JluHeapHa npoMeHa Napamerapa (npasuio Berapna) [4] npumehyje ce camo kom rmapane-
Tpa a. [IpuMmeHa PuTpennose aHaluse Huje mana QoOpe pesyiTare.

3aroveTa ¢y MCIUTHBalba MArHCTHUX 0cOo0MHA KOoje MOy OWTW MHTepecaHTHe 00T
cucteMa Al (mujamardetuk) - C'r (apaMarHeTuk).
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DIFFERENT STRATEGIES IN RIETVELD ANALYSIS
AND THEIR INFLUENCE ON RESULTS

1. Petrovic¢-Prelevié *, Lj. Karanovi¢ *, D. Poleti
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Increasing interest for analysis of powder X-ray diffraction (XRD) data by
Rietveld method brought to the development of numerous computer programs for
such analysis. Our previous investigations were shown that program FULLPROF
yields the best results and offers several other attractive possibilities and
conveniences. Therefore, this program has been chosen for further investigations of
different strategies in Rietveld refinement procedure and their influence on structural
and profile parameters, as well as on R-factors. In this work the powder XRD data of
the synthetic spinel Co(Coy 335by¢7)O4 have been refined in four ways. The procedures
differ in initial parameter values, number of ‘parameters added during the refinement
and the manner of background definition. In addition, three different peak ranges,
XFWHM (X = 1.5, 5.0 and 10.3, FWHM = full width at half maximum), were
considered in each procedure.

In the first procedure the initial parameter values were 0.0001. The exceptions
are scale factor, unit cell parameter, a, and fractional coordinate of oxygen, x5, which
had real values. The background was determined by linear interpolation trough 17
points. The scale factor and zero point were refined first. Then, the other parameters
were added one by onc in the moment when the convergence was achieved, i.c., when
shifts of all previously added parameters satisfy the condition (A/c) < g, where € (=0.1)
is a user-selected variable. A total number of variable parameters was 14, the number
of cycles 100 and the number of user interventions 24.

In the second procedure only the way of addition of parameters was changed,
that is instead of one by one they were added in steps of two. This caused a significant
increase of number of cycles (290) and of interventions (57).

The third procedure was nearly the same as the first, but the initial parameter
values were taken from the refinement of the isostructural compound
Zn(Zng4Nig 93Sby67;)04. The convergence was achieved after 135 cycles and 39
interventions. .

In the fourth procedure a fifth order polynomial was used for background
presentation. Consequently, the number of variables was 20. The number of cycles
and interventions was 121 and 32, respectively.

The results show that the most efficient procedure is the first one. The highest
standard deviations were obtained in the procedures where the smallest number of
observed points was taken in calculation, i.e., when peak regions of 1.5-FWHM were
used. In the same procedures R-factors have the lowest values, although so narrow 2@
region is unreasonable.
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PA3INYUTU HAYMHU BOBEILA PUTBENIOBE AHAJIM3SE
" HbUXO0B YTHLIAJ HA PE3YITATE

H. HeTpOBHh-HpC'JICBPIh*, Jb. KapaHOBI/Ih*, II. TomeTn

* JlaGoparopuja 3a Kpucranorpadujy, Pynapcko-reonomky gaxynrer, Bymnma 7,
11000 Beorpag, Jyrocnasuja
*Karejpa 3a OmuTy ¥ HeOPraHcKy Xemujy, TeXHOTOIKO-METANY PIIKY (axynTeT,
1. chax 494, 11001 Beorpay, Jyrocnasuja

Cge Behia momysapHocT PHTBen}oBe METOJie Y aHAJA3H IIOJaTaKa CaKyIbEeHUX
nudpaKIKjOM PEHATEHCKHX 3paka ca MONMKPUCTATHOT y30pKa, IOBena je 10 pa3soja
BEJIMKOT Opoja mporpaMa 3a OBY BPCTy HCTpaxusarba. IIpeTXojHa MCTIMTEBama Cy
nokasana ja Hajbome pesynrtare faje nporpam FULLPROF, xoju mcToBpemeHo
TIpyXa Hajiupe MOIYEHOCTH 1 Hajehie MOrONHOCTH IipH pajy. M3 THX pasnora OBa]j
nporpam je n3abpa jja 61 ce feTabHAje HCIUTAO YTHIA] Pa3THYNTHX HAURHa sBobema
PuTBeIIOBE aHANTM3€ Ha BPEHOCTH CTPYKTYPHEX M TIPOQHUITHUX lTapaMeTapa, Kao U Ha
R-tbaktope. Y 0BOM pajly je Ha YeTHPH pasM4UTa HAYAHA AHAIUSHPAH y3opax
cunrernukor craHena, Co(Co;a3Sbger)O,. IlocTymum cy ce pasnmurosand 1o
TOYeTHAM BPEHOCTHMA BapHpaHMX MapameTapa, Opojy HOAaBaHHX TNapaMeTrapa
TOKOM aHajJIW3e M HauuWHy oppebuBarba 6asHe nuuuje. IIpu TOME Cy y CBakoM
ToCTYNKy KopuurheHe TpH BpejHOCTH luprue Gase muxa (1,5; 5,01 10,3).

Y npBOM MOCTYIKY, ociM ¢paKTOpa CKale, MapameTpa jeffusuvHe hieamje a u
(bpakupOHe KOOPAWHATE KACEOHNKE, Xp ,KOJH Cy MMAlid peaHe BPEJHOCTH, IOYETHE
BpeJHOCTH BapHEpaHiuX mapamerapa cy msuocure 0,0001. Basna nunmja je oxgpebena
JMHeapHOM MHTepnonanujom Kpo3 17 tayaka. Bapupano je ykynHo 14 nmapamerapa,
OJf KOjUX Ccy mpBa jiBa (hakTOp cKale W HyNTa Tauka . 3aTiM je mopmaBaH IO jefaH
mapaMeTap y TPeHYTKy Kaj Cy NpPeTXOJHM TpecTand 3HauajHoO .a Bapupajy. [lo
KOHBepreHugje je 6uno morpeGHo 100 LEKIyca METOfle HajMarbhX KBajpaTta I 24
HHTEpBEHUH]E.

Y Apyrom IIOCTYNKY NpOMEH-CH je HAauWH [OfjaBalba TapaMeTapa, OHHOCHO
YMECTO TO jefjaH [OfaBaHa Cy TO JIBa TapaMeTpa, LUTO je NpOy3pOKOBAJNO 3HATHO
noeeharse 6poja mukayca (290) 1 6poja uHTepBeHuHja (57).

Y Tpehiem MOCTYNKy cy 3a MOYETHE BPEJHOCTH NapaMeTapa y3eTe BPEJHOCTH
nobujeHe aHAIH30M H3OCTPYKTYPHOL jefliiberba Zn(Zng 4Niy938bg67)O4, a cBe ocrano
je 6HT0 Kao KOf NpPBOT MOCTYNKA. Bpoj IuKiyca W HHTepBeHIMja je HewTo Behu y
ofiHocy Ha TipBH noctynak (135 u 39).

Y yeTBPTOM NOCTYNKy je Ga3Ha JNHWHHja IPEACTABbEHA ITOJHHOMOM IETOT
cTeleHa, 1TO je Morehano yKynad 6poj BapupaHux napameTapa ca 14 xa 20. Ilo Spojy
LIMKITyca H HHTePBEHilHja, OBaj OCTYNaK Ce Halasu Ha AipyroM Mecty (121 u 32).

PesynTaTi yKasyjy Ha TO Jia ce {0 KOHBEpTeHIHje HajopxKe [(071a31 IPUMEHOM
npeor mocrynka. CraHfapAHe JcBHjauuje cy Hajeehie npH Kopuuberwy HajMamer
6poja eKCIlepUMEHTANHIX TayaKa, Tj. y CilydajeBuMa Kajja lnpuHa 6ase MiKa H3HOCH
1,5 umpure Ha nonysucuHy. Takobe u R-pakTopH MMajy HajHIDKe BPEHOCTH 33 OBE
mupuHe Ga3e MMFKa, HAKO OHA HAje pearHa.
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Single crystal Bi12GeO7( production
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BijpGeOpg 1s a one of several compounds of piezoelectric bismuth
oxides. This group of compounds consists of compounds from pure y-BipO3 up
to compounds of BipO3 with GeO2,8i02,Ti02,Zn0,Gap03,A1p03,Fer03 i
P>Os.

Bi12GeOy0 has electrooptical and nonlinear optical properties and useful
acoustical-wave surfaces also.

Single crystals of Bij2GeO2( for optoelectronic uses could be grown from
the melt by Czochralsky method. This crystal, as Bij2SiOpg, has tendency to
built facets during growth, and tendency to produce dark core. These tendencies
are dependant of crystal growth conditions (growth rate and rotation speed).

This paper considers the first steps in investigation growth conditions for
Bij2GeOpq single crystal growth. BijoGeOy( was sintetised and then first
crystals samples were obtained.

Experimental procedure was carried out using Czochralsky method. The
melt was placed in platinum vessel, and the crystal was grown in the air
atmosphere. Growth rates were in the range 5-5.5 mm/h, rotation speed was 20
pm. _
Samples obtained were not single crystalline. They were built from two
grains. Crystals obtained were about 61 mm long and 10 mm in diameter.
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Dobijanje monokristala Bi12GeO2g
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ITHTM Centar za mikroelektronske tehnologije i monokristale, Beograd,
NjegoSeva 12 '

2Tehnologko-metaluriki fakultet u Beogradu, Karnegijeva 4

Bi12GeOyp je jedno od deset jedinjenja koja saCinjavaju familiju
piezoelektri¢nih bizmutovih oksida. U ovu grupu jedinjenja spadaju sva
jedinjenja od Cistog y- BixO3 do jedinjenja Biz03 sa GeOp, SiGy, TiO2, ZnO,
Gap03, Alp03, FepO3 1 Pr0s.

Pored elektroopti¢kih i nelinearnih optickih osobina, Bi12GeOnq pokazuje
posedovanje korisne akusti¢no-talasne povrSine.

Monokristali Bij2GeO2g, koji se koriste za optoelektronikn, mogu se
dobiti rastom iz rastopa po metodi Czochralski. Kod ovog kristala, kao 1 kod
kristala Bi12SiOp( karakteristitno je da pokazuje izrazitu tendenciju prema
gradnji pljosni tokom rasta, kao i tendenciju prema pojavi tamnog jezgra Sto
zavisi od uslova rasta (brzine rasta i brzine rotacije).

U okviru ovog rada zapoCeta su istrazivanja uslova rasta za dobijanje
monokristala Bij2GeOp(. Prvo je izvrdena sinteza BijpGeOpp, a zatim su
dobijeni prvi uzorci kristala Bi12GeO2g .

Eksperimenti su vrSeni rastom iz rastopa po metodi Czochralski, iz
platinskog tigla, na vazduhu. Uslovi rasta su sledeci: brzina rasta od 5.0 do 5.5
mm’h, Brzina rotacije 20 ob/min.

Dobijeni prvi uzorci nisu monokristali, ve¢ polikristali sastavljeni od dva
zma. Dobijeni kristali bili su duZine oko 61mm, preénika oko 10 mm.
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Formation of spinel during the reaction in the system ZnO-Cry03

Z. V. Marinkovié, B. D. Stojanovié, S. Durié, T. Srec¢kovié, M. M. Ristié¢

Joint Laboratory of Advanced Materials of Serbian Academy Sciences
and Arts, Belgrade

Abstract

A large number of ceramic materials are used for humidity sensing. Recent
developments have shown that porous ZnCryOy4 solid solution can used as such kind of
sensors. The formation of spinel during the reaction in the system ZnO-CrpO3 was
observed by X-ray diffraction analysis after firing the temperature 300, 800, 1250 and
1380°C. A characteristic diffractogram of spinel ZnCrpO4 phase is shown on the Fig.1.
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54 ® Zn0
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180
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Fig.1
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Formiranje spinela tokom reakcije u sistemu Zn0O-Cry03

Z. V. Marinkovi¢, B. D. Stojanovié, S. Burié, T. Sreckovic, M. M. Risti¢

ZdruZena laboratorija za savremene materijale SANU, Beograd

Izvod

Veliki broj keramickih materijala se sve vise koristi za senzore vlage. Najnovija
istrazivanja su pokazala da se porozni ZnCr9O4 sa spinelnom strukturom moZe
koristiti kao jedna vrsta senzora. Formiranje spinela tokom reakcije u sistemu ZnO-
CrgOg istrazivano je metodom difrakcije rendgenskih zraka na polikristalnim
uzorcima koji su termicki tretirani na temperaturama 300, 800, 1250 i 1380°C. Na
S1.1 je prikazan karakteristiéan difraktogram spinelne faze ZnCrgOy4.
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PHASE TRANSFORMATIONS DURING COLD SINTERING OF COBALT
POWDERS

B.D.Stojanovié, V.M.Minié, A.Maticki, M.M.Ristié¢
Joint Laboratory for Advanced Materials of SASA, Beograd and Center
for Multidisciplinary Studies University of Belgrade

ABSTRACT

Cold sintering is one of modern processes for obtainiﬁg dense compact
of materials from their coresponding powders. Certain investigation under
high pressures of the iron group with a 3d4s electron shell configuration
have shown that in Fe and Co a phase transformation occurs.

In accordance with that, the polymorphyc transformation during cold
sintering of Co powders was investigated. In fact, we have investigated the
cold sintering of cobalt powder from the viewpoint of structural changes that
take place during consolidation processes and during thermal treatment of
cold sintered cobalt. The crystal structure of cold sintered cobalt has been
examined by the X-ray analysis powder diffraction analysis . The relation
between the relative structural change ( L= Thex-Teup)/Ihex) and pressing

pressure up to 1.2 GPa is given.
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FAZNA TRANSFORMACIJA KOBALTA TOKOM HLADNOG
SINTEROVANJA

B.D.Stojanovié, V.M.Minié, A.Maticki, M.M.Risti¢
ZdruZena laboratorija za savremene materijale SANU, Beograd i

Centar za multidisciplinarne studije, Beograd
1ZVOD

Hladno sinterovanje predstavlja jedan od savremenih procesa za
dobijanje gustog kompakta od odgovarajuéih prahova. Do sada izvriena
istraZivanja elemenata grupe gvozda sa 3d4s elektronskom konfiguracijom
pokazuju da se pod dejstvom visokih pritisaka kod gvozda i kobalta odigrava
fazna transformacija.

U saglasnosti sa ovakvim rezultatima dosadasnjih istraZivanja, praéena
je fazna transformacija koja se deSava u toku hladnog sinterovanja praha
kobalta. U sutini, ispitivan je proces hladnog sinterovanja sa gledista
strukturnih promena koje se odigravaju u toku hladnog sinterovanja i posle
termi¢kog tretiranja hladnosinterovanog kobalta. Kristalna struktura
hladnosinterovanog kobalta je ispitivana primenom metode difrakcije
rendgenskih zraka sa polikristalnog materijala. Data je relacija izmedu
relativne  promene faznog  sastava (Iye)=hex-Icub)/Ihex) 1 pritiska do

1.2GPa.
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Effects of LiF on BaTiO3 Crystal Lattice Distortion
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ABSTRACT

Recently, much attention has been received on sintering BaTiO3 using LiF as an
sintering aid. Since there is a lot of contraversy about the effects of LiF on sintering
BaTiO3 the aim of this work is to explain the reaction invoived between BaTiO3 and LiF.
Different combinations of the sintering powders were prepared, by adding 1 to 5 mas.%
LiF, and sintered at 1050°C for 20 hours. The samples before and after sintering were
analyzed by X-ray diffraction. Using the XRPD analysis of initial powders of BaTiO3, LiF
and sintered specimens, it can be noticed that the presence of LiF leads to change of
lattice parameters of unite perovskite cell. So, “a” increases from 3.993 to 3.997 A and
“c” decreases from 4.038 to 4.027 A, according to the amount of LiF, which results with
a tetragonal cell distoriion. The XRPD patterns of the fired samples containing 2 mas.%
LIF showed a few additional lines which correspond to the reaction products. This
observation leads to the conclusion that in the BaTiOs-LiF system, another solid
solution exists, beside BaTiO3 (probably BaliF3 or BagTiO4 ), which can be formed by
the decomposition of BaTi{-xLixO3-3xF3x, established at the begining of sintering.
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Uticaj LiF na distorziju kristalne reSetke BaTiC3

V.B.Pavlovi¢, B.D.Stojanovi¢, S.Buri¢, G.O.Brankovi¢, T.Sre¢kovi¢, M.M.Risti¢

ZdruZena laboratorija za savremene materijale SANU i Centar za

multidisciplinarne studije Univerziteta u Beogradu.

1ZvOD

U poslednje vreme puno paZnje je posvefeno proucavanju procesa sinterovanja
BaTiO3 sa dodatkom LiF. S obzirom na mnoge nedoumnice koje se tiCu samoga
procesa, cilj ovoga rada je bio da se pobliZze ispita uticaj LiF na sinterovanje BaTiO3. U
tu svrhu pripremani su prahovi sa razliitim sadrzajem LiF (1-5 mas.%) i BaTiO3, koji su
potom sinterovani na 1050°C tokom 20 c&asova. Uzorci su pre i posle sinterovanja
analizirani metodom difrakcije rendgenskih zraka sa polikristalnog uzorka. Na osnovu
dobijenih rezultata utvrdeno je da prisustvo LiF dovodi do promene parametara jedinicne
¢elije. Povecanjem sadrzaja LiF parametar “a” raste sa 3.993 na 3.997 A, a parametar
“c’ opada sa 4.038 na 4.027 A 3&to rezultira distorziiom kristaine resetke BaTiO3.
Difraktogrami sinterovanih uzoraka sa 2 mas.% LiF ukazuju na postojanje dodatnih linija
koje su posledica postojanja reakcionih produkata, najverovainije BalLiF3z ili Ba2TiO4,
nastalih dekompozicijom BaTi{-xLix03-3xF3x-
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