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IIPEATOBOP

Hacrapak jienatiioct  Gupiier JyrocJoBEHCKOr LeNTpa 3a KpHcTanorpacijy Ha TepHTOpHjH
Peny6nuke CpGuje opramsosau je caga kpo3 pag Cprickor kpiicranorpacdckor apywrsa (CKJT).

OcmiBauka ckynurina Cprickor Kpucranorpagckor pywiTsa ofipxana je 7.maja 1992. r. y
Cseuanoj canu Pyfapcko-reonowxor ¢akynrera y NpHCYCTBY Biiie of 50 yuecuHxa u roctujy. Y ume
Opraimizamtonior ogGopa ckynm je mnosapasuo npocg. HMnuja Kpcrawosuh, megp Katenpe 3a
kpucranorpacdujy Pymapcko-reonowkor caxkynrera. Cxkyn cy mnosspaswinx M npocg. Mupocnas
Mapkosuh, fiekail Pypapcxko-reonowkor ¢axkynrera kao fomahui ckyna, akajemMnk Momwunno M.
Pucrith y ume CAHY 1 1benor npeficefiiinka akafemnka Jywana Kanasupa, npog. 2Kusopag Yexosith
y ume Cprckor xemijckor ipyiaTsa i akafieMik 3opan Maxkcumosuhi y 1Me nctpaxupaua y obnactu
rEeoICLIKHX layKa.

CoH roBopintiyt Cy H3pasiuiH 3afoBO/bCTBO 36or ocuuBalba Apywrrpa. Mcriuyhn 3uavaj
kpicranorpacuje y (yHgaMCHTANNIM K NPHMEILCHHM MCTaXKHBAIbHMA 3aXKeleNH Cy ycheulan pag
CBHM MCTpa:KHBa'iMa Koju ke esioBaTH Y OKBHPY ApywITBa. Jepuornacko je npixsahken Cratyt CKIL
KOjHM Cy JiechuIncani 3afjauy 1 HavHH pajia ApyLITaa.

3a npencepnka CKJI usaGpan je axkagemux Hena Pubap (Mucturyt 3a ®usnky [IM®-a,
Hosu Cap), 3a nopnpesceamika npod. Mnnja Kpcranosuh (Pynapcko-reonouikn dhakynrer, beorpan),
a 3a cexperapa ap Jbwnana Kapanopih, Ban. mnpody (Pymapcko-reonowiki ¢akynrer, Beorpan).
Unanonn npefcepumiursa cy Ap Borman IMpenecink, nayunn caseThnuk (MucTHTYT 3a HykneapHe
nayke, Bniia), npod. Cno6onanka Crauxopuh (Hucturyt 3a dmsuxy IIM®-a, Hosu Can), npod.
Ceetucnas Jawnh (Mucrutyr 3a Gaxap, Bop) u gunn. snr. JoGpnua Crojanosuh  (Maruoxpow,
KpameBo).

ITpsa xoudepempija CKJl oppxana je 30-31. okroGpa 1992.r. y Beorpagy. Ilpexo 40
YHCCIMKA ORPKAJo je TPH IUienapiia npefaBaiba H 25 caomuTelba Of Kojix 7 i3 061acTH OprafncKux
CTpykTypa, 10 u3 o6nacti Mmunepasioruje, 6 13 o6MacTH CHITETHYKKX HEOPralCKHX jefiHibeiba H 2 i3
oGnacTH HICTPYMEHTANIIIX MCTONA Y KPHCTaNIorpadiiji.

Opyra xoudepempija CKJI oppxana je 24. cenrtemGpa 1993. r. Takobe y BGeorpany.
Cno6opanka Crauxonuh, Koja je yuecrnoBana y papy 16. konrpeca M remepaniie CKymuuTHie
HMurepnawgonante ymije 3a Kpiucranorpacujy y Kumn, caonuTwia je nmpujaTHy BecT ja je maue
ApYITBO NpHMIbelio Y Mirepuauytonaniry yunjy 3a Kpicranorpacgiijy. CaMuM THM nocrasio je wian i
ApYTHX oprain3saiytja npuapyxeiix opoj Yiju. Ha Jipyroj xondepempijin Giulo je mpHCYTHO OKO
40 yuccunka. Caoniurerno je 20 pecepata off Kojix 11 113 0GnacTi CTPYKTypa Opraiickix jeanibelba, 5
13 o6nacTi Mifliecpana u 4 13 06JIaCTH CHITETHIKHX 1ICOPralCKHX jeiHibelba.

¥ carnacnocti ca Craryrom CKII, Tpeha xoudepenuuja 61 Tpebasio na ce onpxu 1994.r. y
Hosom Capy.

Haposu pajiosa Ipse 1 [ipyre koiipepetnyje cy mramnari odcer Texmikom 6e3 naknagiimx
KOpeKIyija.

3axpamyjeMo ce MuumicrapcTBy 3a HayKy M Texnoynorsjy na dunanucujckoj momohn 3a
ITaMnaibe oBe myGniKaumje.

¥ Beorpany, okToGpa 1993.r.

Ypemui



PREFACE -

The resumption of the activity of the former Yugoslav Cenier for Crystallography in the
Republic of Scrbia is organized now by the newly formed Serbian Crystallographic Socicty.

Scrbian Crystallographic Socicty was founded at the formal Session held on May 7, 1992 at the
main auditorium of thc Faculty of Mining and Gceology, University of Belgrade. Prof. I.Krstanovi¢
head of the Department of Crystallography gave the opening address followed by the speeches of Prof.
M.Markovi¢ dean of the Faculty of Mining and Geology, of Acad. M.M.Risti¢ in thc behalf of the
Secrbian Academy of Scicnces and its president Acad. Dusan Kanazir, Prof. Z. Cekovi€ in the behalf of
Serbian Chemical Socicty and by Acad. Z. Maksimovié for the Serbian geologists and mineralogists.

All the speakers cxpressed satisfaction for the formation of Serbian Crystallographic Society
emphasizing the importance of crystallography in fundamental and applied rescarch, underlying their
belief in future successful work in the ficld of crystallography to all members of the Socicty. The
Statute defining dutics and functions of the Socicty has becen accepted as well.

Exccutive Committee of the Socicty has been clected as follows: the President, Acad. Bela
Ribar (Institutc of Physics, University of Novi Sad), the Vice President, Prof. Ilija Krstanovi¢ (Faculty
of Mining and Geology, University of Belgrade), the Sccretary, Assoc. Prof. Ljiljana Karanovic¢
(Faculty of Mining and Geolegy, University of Belgrade), Dr. Bogdan Prelesnik, Scientific adviser
(The Institute of Nuclzar Sciences Vinda - Belgrade), Prof. Slobodanka Stankovi¢ (Institute of Physics,
University of Novi Sad), Profl. Svetislav Janji¢ (Institutec of Coppcr, Bor), Ing. Dobrica Stojanovié
(Institutc *Magnohrom®, Kraljevo).

The First Conference of the Sociely has been held in October 30-31, 1992 in Belgrade. More
then 40 members took a part during its scssion. The three main lectures and 25 reports have been
presented, of which 7 belonging to organic structures, 10 about mincrals, 6 from the field of inorganic
compounds, and 2 dealing with instrumental methods in Crystallogra%hy.

The Sccond Confercnce has been held in Scptember 2411, 1993  in Belgrade. Prof. S.
Stankovié, who took a part on XVI Cengress and General Assembly of the IUCr held in Beijing
(China), informed that Serbian Crystaliographic Socicty has becn accepted as the member of IUCr.
This was a very plcasant ncws having in mind that the membcrship in IUCr means at the same time the
mecmbership in the other organizations related to IUCr. During this Conference 20 reports have been
presented of which 11 dealing with organic structurcs, 5 on mincrals and 4 on inorganic crystal
structures.

According to the Statute of the Socicty the Third Conference will be held in 1994 at Novi Sad.

The abstracts of the reports of I, as well as of II Conference, arc pressed by offsct technique as
submitted by authors.

We arc grateful to the Ministry for Scicnce and Technology of Republic Serbia for the
financial support.

Belgrade, October 1993
Editors
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PLENARNG PREDAVANJE
UZAJAMNA VEZA IZMEDJU STRUKTURE I AKTIVNOSTI NEKIH D-SEKO-ESTROGENA

Slobodanka Stankovié, Institut za fiziku, Prirodno-matematiki fakultet,
Univerzitet u Novom Sadu, 21000 Novi Sad, Trg Dositeja Obradovida 4.

Estrogenski receptori su bili od posebnog interesa u poslednjih
15-20 godina. Mnoga ispitivenja su pokazala da brojni proteini imaju
selektivni i visoki afinitet za estrogene. Ispitivanja estrogenskih re-~
ceptora su bila posebno stimulisana njihovom ofiglednom ulogom u karci-
nogenezi nekoliko vrsta kancera.

Brojni estrogeni imaju steroidnu strukturu. Steroidi su grupa pri-
rodno nastalih organskih jedinjenja i njihovih sinteti¥kih derivativa,
kojl se karakteriZu jakom bioloskom aktivnoSéu. Na¥in na koji dati ste-
roid deluje u normalnom, karcinogenom ili karcinostati¥kom procesu Jje
bez sumje funkcija njegove totalne strukture. Najmanje promene u os-
nownom steroidnom skeletu potpuno menjaju bioloZku funkeiju steroida.
Najaktivniji prirodno nastali steroidni hormoni sadrZe nezasicene veze
u svom jezgru, koje stvaraju uslov za konformacionu fleksibilnost.

Gy Ry " Ry =OH, Q1,0

o R, = F, C1, Br, I,

D 0-80,-Ph-Ci,

00 von
Ry = H, O, OH

Ry 3

Svi steroidni estrogeni pripadaju 1,3,5(10)- estratrienima (S1.1).
PoSto je prsten A fenilni, glavna taZka molekularne fleksibilnosti Je
prsten B. Konformacija B prstena varira u oblasti koja ide od B¢ ,§’5 -
-polustoliaste do B/‘.’:-so!‘e. Ako je specifi&na kompozicije i konforma-
cija A prstena (on mora da bude fenilni) primarni zahtev za vezivanje
molekula za estrogeni receptor, oblast D prstena bi mogla da:

- utile na stabilnost receptora;

- izaziva konformacione promene u receptoru;

- ufestvuje u direktnoj interakciji sa hromatinom.

Ovo je bio razlog za¥to smo posebnu paZnju poklonili D prstenu u-
vodeéi u ispitivanja i neke D-seko-estrogene sa razliitim supstituen-
tima u poloZaju 17 steroidnog molekula.

HMAIN LECTURE
STRUCTURE-ACTIVITY RELATIONSHIPS OF SOME D-SECO-ESTROGENS

Slobodarka Stankovié, Institute of Physics, Faculty of Sciences, Uni-
versity of Novi Sad, 21000 Novi Sad, Trg Dositeja Obradovida 4.

Estrogens receptors have been of considerable interest during the
last 15-20 years. Many studies have shown that a number of proteins ha-
ve selective and high affinity for estrogens. The study of estrogen re-

' ceptors have been stimulated by their apparent role in the carcinogene~

sis of several cancers.

Numbers of estrogens have a steroidal structure. Steroids are a
group of naturally occuring organic compounds and their synthetic de-
rivatives which are caracterized by a strong biological activity. The
way in which a given steroid acts in a normal, carcinogenic, or carci-
nostatic process is unquestionably a function of its total structure.
Minor changes in the basic steroid skeleton totally alter biological
function. The most active naturally ocecuring steroid hormones contain
unsaturated bonds in their nuclei, which introduces a potential for a

. conformational flexibility.

" Ry = OH, CH30
R2 =F, Cl, Br, I,
0—502-1-"11-013,
Ph, CH,-Pn,..

. R
R, 3 3 = H, 0, OH

All steroidal estrogens belong to the 1,3,5(10)-estratrienes (Fig.
1). Since the A ring is phenyl, the principal point of molecular flexi-
bility is B ring. Conformation of B ring vary over a range extending
from a 7¢C,8/5 -half chair to a 8/5 -sofa. If a specific A ring composi-
tion and conformation (it has to be phenyl) are the primary requirement
for binding to estrogen receptors, the D ring region would be free to:

- influence the stability of the receptor;

- induce a conformational change in the receptor;

- participate in a direct interaction with chromstin.

This was the reason why we have payed attention to the D ring in-
troducing in examination some D-seco-estrogens with diferent supstitu-
ents in 17-position.




PLENARNO PREDAVANJE

KRISTALOGRAFIJA SERPENTINSKIH MINERALA

I11Ja Krstanovi¢
Rudarsko-geoloskl fakultet, Univerzitet u Beogradu

1ZVOD. Serpentinska grupa minerala je vaZna grupa minerala kojl
izgraduju stene. Javljaju se u serpentisanim telima ultramafitskih
stena, koje uglavnom sadrze olivin (Hg25104) 1 enstatit ((MG.Fe)Sloa).
Jasno se lzdvajaju dva dela u strukturi ovih minerala (idealan sastav
Je MgJSIZOS(OH)‘): tetraedarsk! deo izgraden od heksagonalne
tetraedarske mreze 1 oktaedarski deo sa Mg Jonima u koordinaciji 6.
2 1 omy”
Jona dolazl do dve orijentacije osnovnog sloja. Jedna od bitnih

PoSto ovde imamo dva polozaja koJl mogu blti zauzetl od Mg

karakteristika ovog modela Je dimenzionalna nepodudarnost
tetraedarskog 1 oktaedarskog dela strukture, s tim &to Je prvi za oko
6% manji od drugog. Da bl se ovo neslaganje u strukturi kompenzovalo
slojevi se savijaju u cilindrian oblik sa tetraedarskim delom na
unutrasnjoj strani. Kod hrizotila su dva sloja sa istom orijentacl jom
malo pomerena Jedan u odnosu na drugl obrazuju¢l monoklinienu cellju
sa B = 93.3%. Ime llzardit oznatava serpentinskl mineral sa Jednlm
osnovnim 111 sa vise slojeva u elementarnoj cellji. Strukturu
antigorita karakterlZe osnovni sloj koJi menja polarltet; osnovna
Jedinléna celija Je monoklinitna (a =43.4, b=9.2, ¢=7.3 R,
g = 91.4°). all su zabeleZene razllZite perlode talasa duz ose a. Vecl
bro}J uzoraka serpentinskih  minerala, nazvani kllnohrizotill
.povlenitskog tlpa ne uklapaju se Jasno u ovu klasifikaciju.
Ispitivanja u optitkom 1 elektronskom mlkroskopu pokazala su
morfologlju forme latice, a zabeleZeno Je 1 prorastanje izmedu
povienitskog 1 Sestoslojnog llzardita. Serpentinskl mineral koJi ima
monoklini®nu resetku klinohrizotila, all sa uglom B * 97°, mozda
predstavl ja vezu lzmedu cilindriZnog klinohrizotila | povlenlita ravnih
slojeva,

MAIN LECTURE

CRYSTALOGRAPHY OF SERPENTINE MINERALS

I11ja Krstanovi¢
Faculty of Mining and Geology, University of Belgrade

ABSTRACT. The serpentine minerals 1s an important group of rock-
forming minerals. They occur in large serpentinized bodies of
ultramafic rocks containing mainly olivin lHSZSlOA) and enstatite
((Mg,Fe)SlOa. Two distlnct parts of the structure of serpentine
minerals (the 1deal composition bzing bmJSlZOS(OH)4) are: the
tetrahedral part consisting of hexagonal tetrahedral network and the
octahedral part with the Mg catlons in six-fold coordination. Since
there are two sites which can be occupled by ng' and (OH)™ lons this
results in two orlentation of the layers. One of the main feature of
this model is the misfit between the tetrahedral and octaherdral part
of the structure former being about 6% smaller. Tq relive this misfit,
the layers roll up into cylinders with the tetrahedral part of the
inside of the roll. In chrysotile two layers in the same orientation
are slightly displaced forming the monoclinic cell with B = 93.2%. The
name llzardlte denote a serpentine mineral possessing elther single-
layer orthohexagonal or a multi-layer cell. The structure of
antigorite is characterized by corrugated wave-shaped layers: baslc
unit cell 1s momocllinic (a = 43.4, b=9.2, ¢=7.3R, 8= 91.4°) but
different perlodicity along a-axis have been reported. A large number
of serpentine specimens, described as Povlen-type clinochrysotile does
not fit clearly into this classification. Both optical and electron
microscopy show lath like morphology and Intimate intergrowte of
povlenlte and six-layer lizardite has been recorded. Serpentine
mineral having monoclinlc clinochrysotile cell but with B angle
of = 97° may represent a connecting link between cylindrical

clinochrysotile and flat layer povlenite.



PLENARNO PREDAVANJE

O NOVOM NACINU PRIPREME PUBLIKACIJA

Agned Kapor, Institut za fiziku, Prirodno-matematitki fakultet,
Univerzitet u Novom Sadu, 21000 Novi Sad, Trg Dositeja Obradovi¢a 4

Priprema publikacija za Acta Crystallographica je pretrpela znatajne izme-
ne s obzirom na &injenicu da ovaj ¢asopis godiinje objavljuje rezultate odre-
djivanja vise od 1000 novih kristalnih struktura.

Mada se strukturni rezultati i natini prezentovanja znatno razlikuju za
razlitite tipove radova sa kristalnim strukturama, oni svi dele zajedni¢ku

potrebu za efik i pouzdanim procedurama za rukovanje sa bitnim krista-
lografskim podacima.
Na inicijativu Medj dne unije za kristalografiju (IUCr), na kongresu u

Perthu 1987.g. formirana je radna grupa za kristalografske informacije, koja
jeu dnji sa raznim Komisij dovela do razvoja Fajla za kristalografske
informacije CIF (Hall,Allen & Brown,(1991),Acta Cryst. 47,655-685).

CIF ne samo da obezbedjuje jednostavan standardni format za arhivi-
ranje i elektronski prenos kristalografskih podataka, ve¢ omogucuje da se
krene ka direktnom podnodenju masinski &itljivih rukopisa u Acta Crystallo-
graphica. Posle publikovanja, ovi fajlovi se mogu direktno saopititi relevant-
nim bazama podataka.

Od potetka 1992.g. Acta Crystallographica, Section C, prelazi na novu
proceduru podnodenja i objavljivanja radova sa kristalnim strukturama. Os-
novni cilj novih postupaka je da se olaksa direktan prenos numerickih po-
dataka i odgovarajuéeg teksta rukopisa iz autorovog raéunara do programa
za slaganje teksta, koji se koristi za pripremu stampanog rada. Medjukorak
treba da ukljuéi detaljnu radunsku proveru kristalografskih podataka i struk-
turnih rezultata od strane tehnickog osoblja u Chesteru. Znatajna izmena
u proceduri podnoéenja rada je da svi radovi namenjeni za Section C, treba
da budu upuéeni direktno tehnitkom uredniku u Chester, a ne Co-editorima.

U sluéaju podnodenja strukturnih radova na papiru, bitni eksperimentalni
podaci se sada moraju dati po kodu u jednostavnom obrascu, a rad treba
da bude uradjen prema novoj postavci koja uklanja razliku izmedju "full
articles” i "short-format papers”.

MAIN LECTURE

ON THE NEW WAY OF PUBLICATION
PREPARATION

Agnes Kapor, Institute of Physics, Faculty of Sciences,
University of Novi Sad, 21000 Novi Sad, Trg Dositeja Obradoviéa 4

The publication preparation for Acta Crystallographica was the subject
of major changes due to the fact that this Journal publishes annually the re-
sults of the structure determination of more than 1000 new crystal structures.

Although the structural results and modes of presentation differ consid-
erably for various types of crystal structure papers, they all share a common
need for the effective and reliable procedures to handle essential crystallo-
graphic data. During Perth meeting of the International Union of Crystallogra-
phy (IUCr) in 1987., a Working Party for Crystallographic Information was
established, which in cooperation with different Commisions developed the
Crystallographic Information File CIF ( Hall, Allen &Brown (1991), Acta
Cryst.47, 655-685).

The CIF not only provides a simple standard format for archiving and
electronic transmission of crystallografic data, but also makes it feasible to
move towards the direct submission of machine-readable manuscripts to Acta
Crystallographica. Following publication, these files may be communicated
directly to the relevant databases.

Begining in early 1992. Acta Crystallographica, Section C, will adopt
new proced for submission and publication of crystal structure papers.
The fundamental goal of the new treatments is to faciliate the direct transfer
of numerical data and the associated manuscript text from author's com-
puter to typesetting programs, that are used to prepare the printed paper.
An intermediate step should involve a detailed computerized checking of the
crystallographic data and structural results by the technical staff in Chester.
Important change in the submission procedure is that all papers intended for
Section C should be submitted directly to Technical Editor in Chester and
not to Co-editors. ’

In the case of hard copy submission of structural papers, essential exper-
imental data must now be encoded on a simple form, and the paper should
be prepared in the new layout removing the difference between "full articles”

‘and "short-format papers”.



KRISTALNA STRUKTURA NATRIJUMOVE SOLI USNINSKE KISELINE + 212 Hx0

B.Ribar®, A. Kapor®, P. Engel®, Gy. Argay® , 2. Djermat 1, R. M. Jankov®

“Institut za fizlku, PMF,Novi Sad.Jugoslavln.hLabontorlJa za hemijsku 1
mineralosku kristalografiju, Bern,Svaj arska.‘Cen!.ralnl istrazivaeki
institut za hemlJju,Budimpesta,Madarska, Visa tehnicka skola 1 Institut
za tehnologiju “Servo thalJ".Zran,janln.Jugoslavln.'OdclJenJe za
biohemi Ju, PMF, Beograd, Jugoslavia

) Usninska kiselina 1,3(ZH.QRH)-dlbcnzofuru\dlonu-z.G—dlacetll-7.9-
dihidroksi-8,9a-dimetil, Je izolovana iz lisaja Usnea Barbata
superkriticnom COz ekstrakcl Jom. Usninska kiselina je siroko koriscena u
farmaceutsko) 1 kozmetickoj industriji zbog svoje viscke aktivnostl
protiv gram+ stafllokoka 1 streptokoka, kao “mall antiblotic" prirodnog
porekla, najéesce za spoljasnju upotrebu. Zbog svoJe slabe
rastvorl Jivost! ona se Cesto koristi u formi svoje soll. Odgovarajuca
natrijumova so sa 2% molekula vode doblijena Je u rekclji kiseline sa
natrijum karbonatom. (C“H“O_,NQ-Z% HzO)xZ. Hr-822.68. triklinican, P1,
anid.178(8), be7.369(4), C=8.109(6) R,«=88.47(2),B=105.35(2),7=92.27(2)°
v=17(2) %%, ze1, D =1.430 Mgn~?, 2=0.7107 &. Struktura Je resena
direktnom metodom | utaénjena do R=0.038 za 3229 observiranih refleksa
{zmerenth na difraktometru CAD-4. Koordlnacioni polledar oko Ha' su
deformisane kvadratne piramide vezane medusobno sa molekulom vode OW1.
Na-0 rastojanje varira od 2.218(3) do 2.573(3) &. Molekult su vezant
meduscbno sa zajednlckim kiseonikom iz molekula vode OW2 u neprekidni
lanac paralelan b-osi. Lanci su povezani medusobno sa vodoniénim vezama.
Konformecija usninske kiseline u kompleksu razlikuje se od rezultata
Norrestam, Glehn & Wachtmeister [Acta Chenm.Scand. B28, (1374),1148] za
rotaciju acetilne grupe vezane za clkloheksadienonski prsten.

CRYSTAL STRUCTURE OF USNIC ACID SODIUM SALT 2% HYDRATE

B.Ribar”, A. Kapor”, P.Engel®, Gy, Argay” , 2. Djarmat1?,R. M. Jankov®
:Instltuto of Physics, Faculty of Sclences, Novl Sad, VYugoslavia
Laboratory .for Chemlcaul and Mineralogical Crystallography, Bern
Switzerland; °Central Research Institute for Chemi.iry, Budapest,
Ilungary;"’rechnlcal High School and Institute of Technology “Servo
Mihalj®, Zrenjanin, Yugoslavia; 'Depnrtmmt of Blochemistry, Faculty
of Sclences, Belgrade, Yugoslavia

Usnic acld 1.3(2".Snll)—dlbenzol‘urnndlona-z;8—dlncetyl-7.9-dlhyd-
roxy-8,9b~-dimethyl, was insolated from the lichens Usnea barbata by
supercritical C()2 extraction. Usnlc acild 1s widely used in the
pharmaceutical and cosmetlc industry, due to Its high activity agalnst
the gram + staphylococel and streptococci, as the .“small antibiotlic”
of natural orlgin, mostly for the external use. But, due to the poor
solubllity 1t 1is frequently wused In the form o |lts salts.
Corresponding sodium salt 2% hydrate was obtalned in reactlion of the
acld with sodium carbonate. (Cl‘HmO’Na-Z% llzo)xz.Hr-BZZ.SB. triclinle,
P1, a=14.179(8), b=7,368(4), c=9. 100(6)A, «=88,47(2), [=105.35(2), 7=
92.27(2)°, v=917(2) 13.2-1.01-1.490 gcm"..\so.7107 L. The structure was
solved by direct methods and refined to R=0.038 for 3229 observed
reflections callect..ed on an CAD-4 diffractometer. The coordination
polyhedra around Na' are distorted square pyramids bound together by
common water molecule OWl. Na-O distances vary from 2.218(3) to
2.573(3). The molecules are Joined together by common water oxygen owz
in un infinite chaln parallel to the b-axis. The chains are held
together by hydrogen bonds. The conformatin of usnic acld 1In the
complex differs from that found by Norrestam, Glehn & Wachtme'ister
[Acta.Chem.Scand. B28 (1974),1143] by the amount of rotation of
acethyl group b_ound to cyclohexadienone ring.




STRUKTURA 3-METOKS!-17a~BENZIL-178-HIDROKSIESTRA-1,3,5(10)~
~TRIENE-16~-0KSIMA

D. Lazar} S. Stankovie! LJ. Medic-MijJacevic® D. Miljkovie® K. Casic®
“Institut za fiziku, Prirodno-matematickl fakultet, Novl! Sad
"Institut za hemi ju, Prirodno-malemati¢k! fakultet, Novi Sad

3-Metoksi-16-oksimino-17a~benzil-178-hidroksi-estra~-1,3,5(10)-
-trien predstavlja vazan intermedijer u sintezi D-seko 1 D-homo deriva-
ta estranske serije sa potencijalnom bioloskom aktivnoséu. Doblja se
adlcl jom benzil-1itijuma na 17-keto grupu 3-metoksi-16-oksimino=-17-keto-
-estra-1,3,5(10)-triena.

Jedinjenje kristalise u prostornoj grupt P1, a = 7,345(3), b =
10.532(3), ¢ = 15.129(4) &, « =102.00(2), B = 100.16(2), ¥ = 80.99(3)°,
Z2=2, V=1118.03 1’. F(000) = 436, p = 5.4 en”t. Parametri elementarne
¢ellje su odredjenl na osnovu 25 refleksa izmerenih difraktometrom u
uglovnom intervalu 13.3 < ¢ < 29._1’. Struktura Je resena direktnim moto~
dama § uta¢njena do R = 0.108 za 2073 opserviranih refleksa sakupljenih
U w-9 scan modu do 55°. Elementarna ¢elija sadrzl dva kristalografski
nezavisna | konformaciono razli¢ita molekula koja povezana vodoniénim
vezama obrazuju dimere. Konformacija prstenova oba molekula su uobicaje-
na za ovu vrstu Jedinjenja. Jedina konformaclona razllka se JavlJa u po-
lozaju metilnlh ugljenika C26 { C26A u odnosu na C2 i C2A, respektivno.
Odgovaraju¢i torzionl uglovl iznose -179.63 (antiperiplanar) 1 =-0.99
(sinperiplanar).

STRUCTURE OF 3~METHOXY~17a-BENZYL-178-HYDROXYESTRA-
~1,3,5(10) -TRIENE-16-0XIM

D. Lazar} S. Stankovie} Lj. Medic-Mijacevic! D. Miljkovie® K. Gasie®
®Institute of Physics, Faculty of Sclences, Novi Sad, Yugoslavia
I’!nstlt.ute of Chemistry, Faculty of Sciences, Novl Sad, Yugoslavia

3-Methoxy-16-oximino-17a-benzyl-178-hydroxy-estra-1,3,5(10)~triene
is the important intermediary in the sinthesis of D-seco and D-homo
derivatives of the estran series with the potentional biological
activity. It is obtained by the adition of benzyl-lithium to 17-keto
group of 3-methoxy-18-oximino-17-keto-estra-1,3,5(10)-triene.

The compound crystalizes in P1 with a = 7.345(3), b = 10.532(3), ¢
= 15.129(4) }, « = 102.00(2), B =100.16(2), 7y = 80.93(3)°, Z = 2, V =
1118.03 Xa. F(0D0) = 436, p = 5.4 em”t. Unit-cell parameters were
obtained by least-squares refinement from 25 reflections measured on
diffractometer in the range 13.3 < ® < 28.1°. The structure was solved
by direct methods and refined to R = 0.108 for 2073 observed reflections
collected in the w-o scan mode up to 55°. The unit cell contains two
crystallographically independent and conformationally distinct molecules
which connected by the hydrogen bonds form dimers. The ring conforma-
tions of both molecule are usual for this kind of compound and almost
identical. Only conformatlonal difference occures in the position of C26
and C26A methyl carbon relative to C2 and C2A, respectively. Correspond-

ing torsion angles are -179.63 (antiperiplanar) and -0.99° (synperipla-
nar).




0 KONFORMACIONOJ NEUREDENOST! DERIVATA 1ZOINDOLA | BENZOFURANA U
KRISTALNCM STAN

Agnes KaEr. Ceza StAJor ¢ thor Bernath®
“Institut za fiziku, Novi Sad, ®rnstitut farmaceutske hemljJe, Segedin

U toku resavanja kristalne strukture 1-p-tolil-2-hidroksietil-
1,2,4,5,8,7- heksahidrolzoindol =3-ona (I) 1 3-p-tolil-1,3,4,5,6,7-hek
sahidrobenzo/c/furan-1-ona (II), nakon izotropnog uta¢njavanja uocena
Je poziclona neuredenost na periferijl clkloheksenskog prstena.
Uvodenjem cetiri moguca polozaja atoma C5 | C6 sa okupacionim faktorom
0.5 1 izvrsenog anizotropnog utacnjavanja, ukljucujuei 1 zajednickl
okupacioni faktor, dobijene su } éne vrednostl ol ionog faktora
2a atome CS(C8): 0.89(1) za I 1 0.57(1) za II, 1 za atome CS'(C6"):
0.31(1) za I 1 0.43(1) za II.

1z vrednost! parametara nabiranja (Creur & Pop\e. 1975) za
clkloheksenski prsten C [Q=0.485(S) %, e=32. 5(8)°,0=129. a(6)°] 1 prsten
c'  [Q=0.48(1) 10-211(2) 6-49(2)] u Jedinjenju I { za prsten C
{Q=0. 514(7) . p=328. 4(9)°, e=129. 58°] 1 za prsten C' [Q=0.4839(11) b
9-157(2) » 0=43(1)°] u Jedinjenju II, moze se znkl,juc!u da oni
zauzimaju polu-stollcastu konformaclonu formu H H‘ (Boeyens, 1978).
Postojanje dve konformacione forme govorl nam o ravnote2i dva
konformera C 1 C' u odnosu (69:31) u I 1 (57:43) u Jedinjenju II u
kristalnom stanju. Tekva situaclja Je moguca s obzirom na postcjanje
vise energetski ekvivalentnih konformacija u gasovitom stanju dobi jenih
na osnovu molekularnc mehanickog utacnjavanja (Allinger, Schifer, Slam,
Kllmowskl,van Alsenoy, 1985). Moguce objasnjenje ove situaclje Je u
povecanom termickom oscilovanju perifernih atoma l:pitlmlh molekula,
sto potvrduje 1 veoma niska tacka topljenja (110-111 °%Czall 79-81 Cc
za 11), sto s druge strane omogucava pri kristalizaciji  pakovanje

molekula u razliéitim, energetski ekvivalentnim, konformacionim

formama.

ON THE CONFORMATIONAL DISORDER OF THE DERIVATIVES OF ISOINDOLE AND
BENZOFURANE IN THE CRYSTALLINE STATE

Agnes Xapor® Geza Stajer® and Gabor Bernath®
®Institute of Physlcs, Novi Sad, ®Institute of Pharmaceutical
Chemistry, Szeged

During the solution of the crystal structure of 1-p-tolyl=-2-
hydroxyethyl-l.z.d.5.6.7-hexnhydrolsolndol-3-one (1) and 3-p-tolyl-1,3,
4,5, 6, T-hexahydrobenzo/c/furan-1-one (11}, the positional disorder on
the periphery of the cyclohexene ring was noticed after the isotropic
refinment. Introduction of four possible positions of CS and C6 atoms
with the occupation factors 0.5, the anisotropic refinment, with common
occupation factor included, resulted to the final values for occupatlon
factors for the atoms CS(C6): 0.69(1) for I and 0.57(1) for 11 and for
atoms CS'(C8'): 0.31(1) for I and 0.43(1) for II.

One can conclude from the values of puckering parameters (Cremer
& Pople, 1975) for the cyclohexene ring € [Q=0.485(5) 3, p=32 5(8)°,
0=129.9(8)° ] end the ring C' ([Q=0.48(1) 1 @=211(2) .8-49(2) 1 in the
compound I and for the ring C [Q=0. 514(7) 2 p=323 4(9) 0=129.58°]
and ring C' [Q=0.489(11) R. 9-157(2) v 0=49(1)°] in the compound II,
that it adopts @a half-chair conformational form lHa and BH‘
(Boeyens, 1978). The existence of two conformational form tells us about
the equilibrium of two conformers C and C' in the ratio (68:31) In I
and (57:43) in the compound II in the crystalline state. Such a
situation 1s made possible due to the existence of ;evernl
energetically equivalent conformer in the gas phase, obtalned from the
molecular mechanical refinment (Allinger, Schéfer, Slam, Klimow- ski,
van Alsenoy, 1985). Posslble explanation of this situation can be glven
from the increased thermal vibratlons of the periferal atoms of studled
molecules which 1s confirmed by the low melting point (110 - -111°C for
1 and 79-81°C for II), which allows pecking of the molecules In
different, energetically equivalent conformational forms during the
crystallizatlon process.



Kristalna struktura Srebro(I) amino-(R/S-norvalinato) trinitro
kobaltata(XIII)

B.Prelesnik,M.Malinar’, Z.Tomié, K.Andelkovié®, i N.Juranié’
Institut za nuklearne nauke Vin&a
11001 Beograd, P.O. Box 522, Jugoslavija

° Hemijski fakultet, Univerzitet u Beogradu,
11000 Beograd, P.O.Box 550, Jugoslavija

Kompleksi kobalta(III) koji sadrZe jednu koordinovanu
opti¥ki aktivnu aminokiselinu mogu se razmatrati kao model za
ispitivanje vicinalnog doprinosa optiZkoj aktivnosti.Osnov za
postavljanje ovakvog modela predstavljaju raniji radovi na
strukturama istog tipa®‘.Takodje je utvrdena korelacija izmedu
opti%ke aktivnosti i konformacije aminokiselinskog helata.

Rastvor kobalt(III) kompleksa koji sadrZi S-norvalinato

ligandpokazujopozltivandoprinoacirkularnondihrolzmu.Pokuéaji
da se dobije monokristal oveg enantiomera nije uspeo pa je
odredena kristalna struktura racemata Srebro(I) amino-(R/S-
norvalinato)trinitro kobaltata(III).
Kristalografski podaci: Agl Co(norv)(Nog,NﬂJ, M=437,99,
romboedarski, prostorna grupa R-3, a=b=c=19.013(2), a=118.67(1)°,
v=2047.5 A', 2=6, D,=2.110 g/cm®, D,=2.131 g/cm’,u(MoK,)=26.77 cm",
R=0.040 za 1576 neekvivalentnih refleksija za I>30(I).

Elementarna ¢elija je sastavljena od kompleksnih anjona i
Ag’ katjona, povezanih Kulonovim silama i N-H....0 vodoni&nim
vezama.Helatni prsten ima konformaciju "koverte", a bo&ni niz
se nalazi u pseudosaksijalnom polo%aju u odnosu na ravan koju
definisu atom kobalta i atomi kiseonika 1 azota iz helatnog
prstena, koji su vezani za kobalt.Ova konformacija helatnog
prstena je u skladu sa zapaZenom optiZkom aktivnoscu kompleksa
u rastvoru.
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The crystal structure of silver(I) ammine=-(R/8~
norvalinato)trinitrocobaltate(III)

B.Prelesnik,M.Malinar’, Z.Tomi¢, X.Andelkovié®,and N.Jurani¢®
Institute of Nuclear Sciences VinZa :
11001 Beograd, P.O. Box 522, Yugoslavia

* Institute of Chemistry, Facultu of Sciences,University of
Beograd, 11000 Beograd, P.O.Box 550, Yugoslavia

Cobalt(III) complexes containing one chelated optically
active aminocarboxylato lligand have been considered as model
systems for the investigation of vicinal optical activity in
octahedral complexes', and few crystal structures of this type
have been reported®*.The relationship betwen the observed optical
activity of the complex and aminocarboxylato ligand conformation
has been established as well.

In the solution, cobalt(III) complex containing S-
norvalinato chelated ligand positive contribution to the circular
dichroism of the complex has been observed. As all atempts to
prepare single crystals of pure enantiomer failed, we undertook
crystal structure analysis of racemic silver(I) ammine-(R/S-
norvalinato)trinitrocobaltate (III).

Crystal .data: Agl Co(norv) (NO,),NHJ , M=437,99, rombokedral,
space group R-3, a=b=c=19,013(2), a=118.67(1) ", V=2047.5 }, 2=6,
D,=2.110 g/cm’, D,=2.131 g/cm’, b (MOK,)=26.77 cm’, R=0.040 for 1576
unique reflections with I>30(I).

The structure is built up from the complex anions and Ag’
cations, 3joined together with Columbic- forces and N-H....0
hydrogen bonds.The chelate ring is of strained envelope
conformation, and the side chain of the norvalnato ligand is
found in pseudoaxial position with respect to the plane defined
by Co atom and ligator atoms of the ligand, confirming observed
optical activity of complex detected in solution.
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Kristalografski podaci kompleksa Ni(H,L)NOj3

S. Rakié, B. Ribir, Insitut za fiziku, Novi Sad
E. Iveges, V. Leovac, Institut za hemiju, Novi Sad

Sinteza liganda

RnAkcijmﬁ toplog etanolno-acetilacetonskog rastvora tiosemikarbazida,
i vodenog rastvora NaOH dobijeni su beli plogasti kristali liganda
bis(tiosemikarbazon) acetilacetona :

“’C\ i NH,
-0 HN-NI=CL T e
H + HaOH
=0 HN-NH-C2
Hy! My
(Hacac) (s}
HG NH
Scan-Mi-Clg' ¢ 2HP
H. .
e an-ri-c23
C/ NH,
e w0

Sinteza kompleksa

Monokristali kompleksa sastava Ni(H,L)NO; dobijeni su prekristalizaci-
jom iz toplog etanola, proizvoda nastalog reakcijom toplog etanolnog
rastvora liganda i Ni(II)-nitrata.

Odredjeni su sledeéi kristalografski parametri:

M, = 369.09 V = 1660.9(12)A°
a = 26.558(10)A Z=4
b=8.015(4)A Cuk,

c=8.352(3)4

B = 110.90°(3)
Monoklinski sistem
Prostorna grupa P2,/c

A= 1.54184

0]



KLASTERSKA ANALIZA GEOMETRIJE
METAL-a-AMINOKARBOKIILATO
HELATNIH PRSTENOVA

Maija Ivkovi¢ i S.R. Nikti¢

Hemijski fakultet, Prirodno-matematicki fakulteti,
Univerzitet u Beogradu, Studentski trg 16, p.far 550, 11001 Beograd

U radu je opisana analiza kristalografskih podataka za proste’ i
supstituisane glicinato helatne prstenove pronadjene u banci podataka “The
Cambiidge Structural Database”. Uz ogranicenje R-faktora (R<0.06) izd /ojeno je
936 fragmenata. Statistitka analiza duZina veza je pokazala sloZeniji karakter
vezivanja karboksilatnog dela helatnog prstena u odnosu na vezu metal-azot.
Sedam torzionih uglova su upotrebljeni kao parametri u klasterskoj analizi (/,2,3)
u sedmodimenzionalnom prostoru i utvrdjeno je da se prstenovi grupidu u Cetiri
oblaka oznacena sa g\, g8, f\ i f8 ("gauche” - iskrivljeni i "flat” - pljosnati) (4,5).
Centroidi tih klastera su konformacije sa minimumom energije na Born-
Oppenhajmerovoj potencijalnoj povrdini (3,4). Nadjeno je da je konformacija
odredjena moguéno3éu datog fragmenta da ostvari delokalizaciju s-elektrona preko
karboksilato dela i jona metala (6,7). Delokalizacija se ostvaruje kada u kompleksu
nema drugih w-donora i prsten zauzima ravniju fkonformaciju u kojoj je
karboksilatni deo planarniji. Kada postoje drugi w-donori, znacajan je njihov
poloZaj u odnosu na karboksilatni kiseonik i orjentacija s-donorskih orbitala.
Paralelna p-orbitala u trans poloZaju izaziva okretanje p-orbitale kiseonika ligatora,
koja s¢ postavija tako da se 3to viSe preklapa sa nezauzetim d-orbitalama
centralndg metalnog jona, pa se prsten izvija u g-konformaciju. Orjentacija
p-orbitale dakle odredjuje konformaciju celog prstena.
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6. Jurani¢, N.; Niketi¢, S.R.; Andjelkovi¢, K.; Juranié, 1. J.Mol.Struct. 271 (1992)
209.
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THE CLUSTER ANALYSIS OF THE GEOMETRY
OF METAL-a-AMINOCARBCXYLATO
CHELATE RINGS

Maja Ivkovi¢ and S.R. Niketi¢

Faculty of Chemistry, University of Belgrade,
P.O. Box 550, YU-1100! Belg ade.

The crystallographic data for the simple and substituted glycinato metal
chelate rings obtained from the Cambridge Structural Database were studied.
Limiting the value of R-factor (R<0.06) 936 fragments were ¢xtracted. S.atistical
analysis of the bond lengths showed more complicated character of bonding of the
carboxylato part of chelate rings compared to the metal-nitrogen bonding. Seven
torsional angles were used as parameters for the clyster analysis (/,2,3) in seven-
dimensional data space. It was found that the rings were grouping in four clouds
marked as g\, g6, /\ and f8 (¢ = gauche or twisted, and f = flat or less twisted)
(4,3). The centroids of those clusters represent the minimum energy conformations
on the Born-Oppenheimer potential surface (3,4). It was discovered that the ring
conformation is determined by the possibility of a given fragment to delocalize
w-electrons over carboxylato part of the ring including the metal ion (6,7). Delo-
calization is favoured if there are no other w-donors present in the complex,
whereupon the ring takes a flatter (/) conformation with more planar carboxylato
moiety. However, if there are other w-donors, their position with respect to the
carboxylato oxygen becomes a major ring conformation determining factor. Par-
ticularly important is the orientation of s-donor orbitals. The parallel p-orbital in
a frans position causes a twisting of the ligator oxygen p-orbital, which becomes
oriented so to increase its overlap with an unoccupied d-orbital of the centra: metal
ion, and th< ring adopts a more twisted (g) conformation. Therefore, the mut:al
oricntations of the p-orbitals on different oxygen ligators determine the conforma-
tions of the respective chelate rings.
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FAKTORSKA ANALIZA GEOMETRUE
METAL-a-AMINOKARBOKSILATO
HELATNIH PRSTENOVA

Maija Ivkovié i S.R. Niketié

Hermijski fakultet, Prirodno-matematicki fakulteti,
Univerzitet u Beogradu, Studentski trg 16, p.fak 550, 11007 Beograd

Uradijena je faktorska analiza (/,2) kristalografskih podataka za sve helatne
a-aminokarboksilato prstenove pronadjene u banci podataka “The Cambridge
Structu-al Database” metodom analize principalnih _komponenti iz korzlacione
matrice. Kao parametri su uzeti torzioni uglovi (3) i nadjeno je da postoje dva
osnovna faktora koja opisuju konformaciju prstena. Prvi faktor odredjuje
apsolutau konformaciju X ili 6 i moZe se nazvati faktorom Pitzcrovog napona, a
drugi faktor se odnosi na planarnost karboksilato dela prstena i moZe se nazvatl
faktorom delokalizacije. Povezivanje ovih rezultata sa rezultatima klasterske
analize dovodi do zakljuéka da drugi faktor odredjuje konformaciju g ili f
("gauche” - iskrivijeni i “flat” - pljosnati). Anizotropnost veze izmedju metala i
karboksilatnog kiseonika (4) izaziva znaGajna odstupanja torzionog ugla oko veze
0O-C, a to znai usmerenosti p-orbitale, pre svega u zavisnosti od ligandnog
okruZenja, a zatim i od karaktera centralnog jona metala i od kristalnog okruZenja.
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THE FACTOR ANALYSIS OF THE GEOMETRY
OF METAL-a-AMINOCARBCXYLATO
CHELATE RINGS

Maja Ivkovié and S.R. Niketi¢

Faculty of Chemistry, University of Belgrade,
P.O. Box 550, YU-11001 Belgrade

The factor analysis (/,2) for crystallographic  data of all
a-aminocarboxylato metal chelate rings (with R <0.06) extracted from the
Camb:idge Structural Database was done as the principal component analysis of
the correlation matrix. The parameters used were torsional angles (3). Two signif-
icant factors were found to describe the conformations of the rings. The first factor
determines the absolute conformation A or & and can be called the factor of Pitzer
strain. The second factor relates to the planarity of the carboxylato part of the ring
and can be referred to as the factor of delocalization. Comparing these results with
those of the cluster analysis (preceding paper) has led us to the conclusion that the
second factor describes the conformation g or f (“gauche” or “flat”). Anisotropy of
the bond between metal and carboxylato oxygen (#) produces significant variation
of the torsional angle around the O-C bond, suggesting that there are consideérable
differences in p-orbital orientation among the chelate rings. This orientation is
primarily determined by the ligand environment, and also by the nature of the
central metal ion and by the crystal environment. .

1. Auf der Heyde, T.P.E. J.Chem.Educ. 67 (1990) 461.

2. Auf cer Heyde, T.P.E.; Biirgi, H.B. Inorg.Chem. 28 (1989) 3960. ’

3. Nikedé, S.R.; Rasmussen, K. Acta.Chem.Scand. A32 (1978) 391 i A35 (1981)
213. g

4, Zarié, S. Analiza ligandnog polja kompleksa prelaznih metala prvog niza
Hemijski fakultet PMF, Beograd, 1990. i
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é. ﬂanr:}x'

. Bypu

o. Rpeneanh'
C. Pakuh?

! - Pynapcko-reonouxy dakynrter, Yuusepaurer y Beorpany, Dyuuna 7,
11000 Beorpan, Jyrocnasuja
? -'PUK *Cunekc* Kpatoso, Maxemouuja

KPUCTAJIOI'PA®CKO-I'EOXEMUICKO IPOYYABARKE CTPYBHUTA CA
I(PHOI" BPXA KOI KPATOBA Y MAKENOHHJY

Y mnehuHCKOM MATepH jany Ha OTKONY CHNEKCHTa (CeKkyHiapHor
xsapuuta) Ha mnanuuu Upuu Bpx xon Kpartosa y Makenouuju Hanjewu cy
1980. r. kpuctanu koje cy Mynpumuh u Paxuh (1987-88) Ha OCHOBY
npenyMUHADHMX XeMH JCKMX M MUHepalouxy Mpoyuapawa ONPENMIM Kao
CTPYBHT, MgNH,PO,.6H,0, wTo je 6uo npex ¥ JelMHU Hanas OBOr MuHepana
y Jyrocnasuju. ¥ “ozou pany ce npuxa3syly pe3ynTaTu MUHEepamoukuXx,
ONTHUKUX, PEHOrSHCKUX, XEeMHJCKUX M TIeOXeMM JCKUX HCnuUTuBawa, a
pasuaTpa ce i reiesa CTpysuTa. [ILOCHH OBHX KpHCTana cy onpebene Ha’
OCHOBY Mepema ONTHUKUM JenHOKPYXHHM
roauoMeTpoM. Ha xpucramuuma cy JacHo
gaanu_]eue NBOCHH 6paxunuyakouna,

paxunoue, 6a3ze u uaxponoue. Kpucranu cy
BenuuMHe ol 2 N0 30 mm ca 6po JHUM TaMHUM
MHKNY34 Jaua, POMOGMUHM CYy, XeMuMOpdHOr
ofnuka ca YCNOBUMB OMeNpuMa Y = ¥,
58,20 %0,02°M » = y, = 132,4 $0,1°.
dopue, pa3BK eHe Ha KPUCTaNny npuxasaxe
cy Ha cnuuu. [lapaMeTpu JenuHuuse hemu je
W3pauYHATH CY METONOM Ha juahux KBagpaTa
Ha OCHOBY 49 WHIEXCOBaHUX pednexcuja ca
oujarpaus npaxa 4 M3HOce: 8, =
6,950(1) ;by = 6,135(1) ¥ c, = 11,202(2)
, 8 V, = 477,6(2) A’ MaTepujan on
xora cy uarpahene uHkny3uje je awopdau, Cx. 1. Fig. 1.
opraHckor cacTasa. Y CTPYKTYPY CTpyBHTa
yna3yu W3BECHa KONUUKHA Ca ¥ HeuTo Fe, Mn
uv 3uueu»y_;¥lhu Mg. Sr, Ba, Zn, Cr, Ti u Cu cy Be3aHil 38 OpraHcke
uHKNy3x Je. o6y ey nmonauu Cy y CarnacHOCTH ca nonaluMa 3a 083 )
uMuHepan KO J4 NOMUke NUTepaTypa.

>y,

7
“(040)

o<

CRYSTALLOGRAPHIC~GEOCHEMICAL STUDY OF STRUVITE FROM
CRNI VRH NEAR KRATOVO, MACEDONIA

A. Dangié'
S. Djurié'
D. Prelevid
S. Rakié&?

! - Faculty of Mining and Geology, University
of Belgrade, Djusina 7, 11000 Belgrade, Yugoslavia
2 . RIK "Silex", Kratovo, Macedonia

Crystals occuring in cave material discovered 1980
in a silexite (secondary quartzite) pit at the crni vrh
Mountain near Kratovo, Macedonia, were determinated based on
a preliminary mineralogicaland chemical investigation by
Mudrinié and Rakié (1987-88) as Struvite, MgNH,PO,.6H,0; this
was first and only founding of struvite in Yugoslavia. The
present paper reports results on mineralogical, optical, XRD,
chemical and geochemical investigation as well as some
genetical considerations of struvite from Crni Vrh Mt.
Struvite occurs in euhedral orthorhombic hemimorphic crystals
2 to 30 mm in size, grey-brownish, with numerous of dark
inclusions.The crystal habit and faces are determinated
reflection goniometer. The crystals are composed by
brachypinacoid, brachydome, basal pinacoid and macrodone,
with angles
Y=, =52.20 £ 0.02° and » =y = 132.4 % 0.1°. The habit of
struvite is shown in figure above.

The unit cell parameters calculated by least-squares
method refinement of powder diffraction data, based on 49
indexed reflectins are: .

a, = 6.950(1); b, = 6.135(1) and ¢, =11.202(2) A ana
Vv, = 477.6(2) A'.

The inclusions are composed by noncrystalline
(amorphous) organic material. Some Ca, Fe, Mn, and V
substitute Mg in structure, and $r, Ba, Zn, Cr, Ti and Cu are
in organic inclusions. Data obtained for the studied struvite
are inagracment with literature data for this mineral.

el



KOBALTIN, (Cnl.oolllo_‘BFQO.N)(AuLlGS) 12 PETKOVICA
(ORAHOVATKI MASIV)

Krstié¢,S., Obradovic LJ., Karanovié,L].

Rudarsko-geoloskl fakultet, 11000 Beograd, busina 7, Jugoslavija

Mineral kobaltin Je sulfoarsenld kobalta, CoAsS. U ispltivanom
uzorku je deo kobalta zamenjen niklom, 8to ukazuje na &injenucu da se
radl o &vrstom rastvoru kobaltin-gersdorfit. Takode Je utvrdeno da jJe
mall deo Co zamenjen sa Fe. Na osnovu henijske analize lzracunata Je
formula ‘°°1.oo'"o.w""o.os”"'z.:em ispitivanog kobaltina.

Ispltivanl kobaltin ima uredenu strukturu i kristalise rombiéno
(pseudoteseralno), prostorna grupa Pcazl. Za razllku od neuredene

strukture kobaltina (piritska struktura, prostorna grupa Pa3), na
difraktogramima ovih uzoraka prisutne su 010 § 110 refleksije. U
uredeno) strukturl Co Je u oktaedarsko] koordinaciji, okruzen sa tri
atoma As | tri atoma S. Arsen 1 sumpor su u tetraedarsko) koordinaciji,
prvi okruzen sa trl Co 1 Jednim S, a drugl sa trl Co | Jednim As.

Za resavanje strukture kobaltina 1z podataka praha Ritveldovom
metodom korlSten Je program WYRIET pisan 2za IBM-AT kompatibilne

personalne racunare. Kristalografski podacl su u Tabell 1.
KOBALT IN CafRsS

Lok A o o A

10 e Reen  36.00  46.00  56.06  60.00 76.08 o.00  $6.00 100.6 20

Slika 1. Izmereni (talke), lzratunatl (puna 1inlja) podacl 1 nJihova
razllka (donja kriva). Posebno su oznacenl pikovi plrhotlina.

COBALTITE, (°°1.oo'“o.13""0.06’“'1.163) FROM PETKOVIC
(ORAHOVAC MASSIVE)

Krstié,S., Obradovic¢ LJ., Karanovié,L].

Faculty of Mining and Geology, 11000 Belgrade, Dusina 7, Yugoslavia

The mineral cobaltite is a sulfoarsenide of cobalt, CoAsS, in
which, the presence of Ni indlcate that specimens are a cobaltite-
gersdorffite solid solution. Calculation of the stoichiometry from
electron microprobe analyses results in the formula

(C°|.ODN"0.IBF°0.06)(A’1.165)' The cobaltite specimen also shows a mlnor

substitution of Co by Fe.
Cobaltite has a pyrite-derivative structure with orthorhomblic
(pseudocublc) symmetry, space group Fcazl, and an ordered distribution

of As and S atoms. The presence of 010 and 110 reflectlons, which are
forbldden by space group Pal (disordered structure), are used to
differentiate between Pcnzl and Pa3. A Co atom in this ordered form of

structure 1s coordinated by three As and three S atoms in an octahedral
arrangement. An As atom 1is coordinated by three Co and one S atom and
similarly a S atom is coordinated by three Co atoms and one As atom in
a distorted tetrahedral arrangement.

. The structure of cobaltite has been refined using program WYRIET
for Rietveld analysis on an IBM-AT compatible PC. X-ray powder
diffraction data and the crystal data are in Table 1.

Table 1.Crystallographic data for °°b°"“°"C"x.oo"‘o.1sF°o.os”"’1.1eS’

Diffractometer PW1710
X-ray tube Cu LFF 40kV 30mA
vavelength (R) 1.5405, 1.5443
Profile range ("20) 10-110
Step width (°26) 0.025
Step time (s) 5
Peak range (number of FWHM) 4.0 .
Number of observations 3999
Space group l’t:nz1
a (%&. b (R). c (g) 5.5989(9),5.5982(8),5.5933(7)
v (&), 2 175.31(4), 4
M 155.3
F 3
Dx (g/em™) 5.885
p e h 950
F(000) 284
2,172
Rexp (-IOO'I(N-P)/Z\lelul ) 13.69
R (-100~Ely1°-ylc|/'£ly o” & i 12.66
pr (=100-[zv1(yi°-ylc) /Ewlym) ) 16.59
Ry (~100-2|l°-lcl/£to) 8.57

RF (-100~2IF°’F‘:|/2F°) 7.93

14}



Minerslo3ko prousvanje pektolits iz podruljs
ViZegrads (Bosns)

Redukié, G¥, Radskovié, A¥ i Djordjevié, DT™

x_Rudarsko-geolo3ki faskultet, Dju3ina 7, Peograd
#x Geoinstitut u Sersjevu, Ustenilks 3, IlidZe

Proudavani pektolit (preliminsrno ispit. Djordje-
vié, 1978),pojevljuje se,kso hidrotermelni Zifni minersl,

u metadijsbsznim stenams BanJjskog Potoks kod ViSegrada.

U ovom radu prikszsni su rezultati proudevenjs
péktolita pomoéu sledeéinh metode: mikroskopskih ispiti-
vanje i optidkih merenjs, rendgenske difrekcije, hemi j~-
ske snslize, diferencijslno~termilke snelize 1 infre-
crvens spektroskopije.

Indeksi prelsmsnjs pektolits,mereni na rotacionom

stodiéu “"Supper" sa imersiouonm éelijom i Ns-svetlosnim
izvorom ()=589nm),1znose:el «1.595 4/ =1.605 14 u1.634
(% 0.0005). Ugso optilkih osa 2Vz-57°. r» v. Kristalo-
hemijske formule je izrafunsta na bszi 18(0,0H), dobi-
jena u obliku odnosas (Ca .56“3.13““.002)3.30("91.7é'.

X 0,)1.76/3%5.6541,30%¢05/6.,0 * (OH)2,935 -
Rendgensks ispitivsnjs izvr3ens su na prahu

pektolits, & ix dobijenih rezultate, metodom najmanjih

kvedrete izrsdunste su dimenzije elementarne &elije:

8=7.989(3)R, b=7.029(2)R, ¢=7.023(2)R,0 =90.12(4)°,

[A=95.32(2)°, §"=102.65(3)°, v=382.9(3)R, 1 S.G.=PI.
Infracrvenl spektsr ispitivanog pektolite poke-

zuje sbsorpcije ne: 416, 450, 485, 532,640, 67011

1012,, 1060, 1 o 4 3440 cm .
995' 925' K1‘O*IW)? » 395

Djordjevié, D, (1978) Retki #ini minersli-pektolit i
grosuler iz ofiolitske zone Bosne. Zbornik radovs
IX Kongr.geol.Jug., Serajevo, 596-&0&.

THE MINERALOGICAL STUDY OF PECTOLITE FROM
VIZEGRAD AREA, BOSNIA

. G, Radukié, A, Redakovié
Faculty of Mining end Geology, DJulina 7, Belgrade
snd D, Djordjevié
Geoinstitute of Sarsjevo, Ustonilks 3, Ilidis

The studied pactolite (proliminary exsminastion.
Djordjevié, 1978) occurs, 2s o hydrothermsl vein
minersl, in metsdiabese rock of Banjski Potok st
Vifegrad. . :
This psper summerizes results of the pectolite
study by the following methods: microscopy and optical
messurements, X-ray powder diffrasction, chemicsl snalysis,
differentisl-thermal snalysis, snd infrered spectroscopy.
Indices of pectolite refraction, meesured et the
Supper spindle stege with immersion cell and Ne-light
source (\=589 nm), sretcl«1.595 ,3=1.605 , andJ’=1.634
(% 0.0005). The optic sxisl engle 2V4«57°, r> v. The
chrystellochemical formuls is bassed on 18(0,0H), obtsined
83 o retio (Cog gg ME 13 M 09)3 80 (Moy 92 K ou)1,76
/315.65 AL 30 ”%35/6.0 203)2.95. X~ray exzsmination
wes made of pectolite powder, snd the resulte were used, by
the lesst squere method, to celculete dimensions of the
elementary cell: 8=7.989(3)R, ba7.029(2)R, e=7.023(2)%,
%s90.12(4)°, A295.32(2)°, §=102.65(3)°, V=382.9(3)%,
.end 8,G.=PL, Infrared spectras of the exsmined pectolite

showed sbsorption bands at: 416, 450, 485, 532, 840,
670, . 905, 925, . 1012, 1060, 1395 ~ ° end
3840 ca™t, nﬁ;B) :

Djordjevié, D. (1978). Retki %13ni minersli-pektolit i
grosular iz ofiolitske zone Bosne (Rsre Vein
Minerals:Pectolite and Grossulsr from Ophiolite zone
of Bosnis). Zbornik redova IX Xongr. geol. Jug.,
Ssrajevo, 398-404,

Gl



KRISTALOGRAFSKA ISPITIVANJA PUMPELITA (BOSNA)

G. Radukic | S. Djuric
Rudarsko-geolosk| fakultet, pjusina 7, Beograd

U radu su pretstavljeni rezul tati
kristalografskog Ispltivanja minerala pumpel ita L2
metadijabaznih stena predela Devetine, u podrucju
ofiol | tskog kompleksa Banjaluke. Prisustvo pumpeiita u ovom
podrucju determinisall su Djordjevie | Stojanovic (1974),
a detal jna mineraloska ispitivanja lzvrsili su Radukic I
dr. (1990). Kristalohemijski sastav ispitivanog pumpelita
prema nomenklaturi Passagli~a | Gotardi-a (1973) odgovara
tipu pumpellta(Mg). 2a odredjivanje monokllinicne Jedinicne
cellje metodom najmanjih kvadrata koriscen Je difraktogram
praha koga su dalli Radukie | dr. (1990) Iz koga Je
jzdvojeno 26 refleksija. One su indeksovane na o0snovu
podataka Iz literature | date na tabell:

Tabela §

1 2 3 4
a, (A) 8.839(6)  8.81 8.812(4)  8.83(.01)
by (A) 5.921(2)  5.94 5.895(2)  5.90(.02)
¢y (A) 19.17(3) 19.14 19.116(11) 19.17(.02)
g (! 97.39(3) 97.6 97.41(7)  97.12(8)
v, (A1) 995(2) 993 984.8 921.9

1 - Ovaj rad 2 - Combs (1953) 3 - Yoshiasa | Matsumoto
(1985) 4 - Galll | Albertl (1968)

Infracrvenom spektroskopljom dobijena Je kriva na ko{o]
pumpel it pokazuje apsorpcije u obiasti izmedju 900 cm” |
400 cm’!, gde se zapazaju cetiri apsorpcije: na 495, 540,
606 | 868 cm’.

Literatura:

Combs, D. S. (1953), Miner. Mag. 30, 113-135

Djordjevic, D. | Stojanovic, pD. (1974), Gl. Prir. Muz.
29, Beograd

Galll, E. and Alberti, A. (19689), Acta Cryst. B25, 2276-
2281

Radukie, G., Djordjevic, D. | Stojanovic, D.(1990), XII
Kongres geologa Jugosliavije, ohrid, knj. 11, 146~
157, Ohrid

pasag!ia, E. and Gottardi, G. (1973) Canad. Mineral., 12,
219-223

Yoshlasa, A. and Matsumoto, T. (1985), Am. Miner. 70,
1011-1019

CRYSTALLOGRAPHIC INVESTIGATIONS OF PUMPELLYITE

G. Raduklie and S. Djurie
Faculty of Mining and Geology, University of Belgrade,
Djusina 7, 11000 Belgrade, Yugoslavia

In this paper results of the crystallographic
investigations of the mineral pumpel lyite from metadiabase
rocks near Devetina in ophiolitic zone, area Banjaluka are
presented. The occurence of pumpellyite in this area was
found Djordjevic and Stojanovic (1974), but the
mineralogical inwestigation was done by Radukic et all
(1990). Crystallochemical composition of investigated
mineral according to the nomenclature of Passagli and
Gotardl (1973) corresponds to the pumpel lyite(Mg) type. For
the monoclinic unit cell determination by the least square
method, 26 reflections we used obtained by x-ray powder
diffraction by Radukic et all (1990). All reflections are
indexed and the unit ce!l parameters are given In the table

Table:
1 2 3 4
a; (A) 8.839(6) 8.81 8.812(4) 8.83(.01)
by (A) 5.921(2) 5.94 5.812(4) 5.90(.01)
S (%) 19.17(3) 19.14 19.116(11) 19.17(.02)
(? 97.39(2) 97.6 97.41(7) 97.12(8)
Vo (A ) 995(2) 993 984.8 921.9

1-This paper, 2-Combs(1953), 3-Yoshlasa and Matsumoto(1985)
4-Galll and Alberti(1968)

IR spectroscopy pumpellyite shows the absorptions vands
in the reglon between 900 cm' and 400 cm’': at 495, 540, 606
and 868 cm’'.

References:

Combs, D. S. (1953), Min. Mag. 30, 113-135

pjordjevic, D. and Stojanovic, D. (1974), Gl. Prir., Muz.
29, Belgrade

Galll, E. and Albertl, A. (1969), Ac Cryst. B25, 2276-2281

Radukic, G., Djordjevic, D. and Stojanovic, D. (1990),XII
Kongr. geol Jug., Ohrid, II, 146-157, Ohrid

pPassaglia, E. and Gotardi, G. (1973) canad. Miner., 12,

219-223
Yoshiasa, A. and Matsumoto, T. (1985), Am. Min. 70,
1011-1019
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SRBIJANIT - NOVI KALCIJUM BORAT HIDROKSID, CaBBOu(OH)3

D. Stojanovié
Institut za vatrostalne materijale
"Magnohrom", 36000 Kraljevo

IZvoD

Novi kaleijum borat hidroksid, Ca830,'(0H) i1i &25608(0“)6 Je naden u

terci jarnom basenu Baljevca na Ibru, 60 km juZno od Kraljeva (Srbija),
prilikom istraZnih radova Ibarskih rudnika iz Baljevca i Geozavoda iz
Beograda (bu3otina 10, dubina 203 m).

XRD i druga ispitivanja su pokazala njegovu specifidnost, da predstav-
1ja posebnu mineralnu vrstu.

Kristall su prozradni, staklaste sjajnosti, bezbojni ili sa nijansom be-
le 111 zelenkaste boje, gustine 2.55, tvrdine 5.

L]
Srbi janit upotpunjuje kolemanitsku seriju:

mol mas %
Ca0:B,04:H,0 Ca0 B0, 1,0

Kolemanit C.ZBGOG(OH)w 2:3:5 27.28  50.81  21.91
Srbl Janit c.znsoe(oms T 2:3:3 29.90 55.69 4.kt
Fabi janit c;znsom(mlz 2:3:1 33.08  61.61 5.31

Spektrohemi jska analiza: Sr> 1000, Al 780, Mg 450, Ba 110, Cu 55, Fe U5,
Cr 7 ppm (Lj. Rankoviéd).

Pokazuje cepljivost u tri pravca,Indeksi prelamanja svetlosti za mono-
hromatsku Na-svetlost (G. Radukié):

ng= 1.578, ng = 1.604, ny = 1.621; dvoosan, negativan.
DTA-kriva: Jak endoterm na 475°C predstavlja odilaZenje celokupne vode,
(dehidroksuacléa) i razaranje kristalne reSetke ("metasrbijanit"), jak
egzoterm na 750 C oznadava prekristaugaciju u medavinu anhidrida:
CaBZO“ + CaB"O.,, dok endoefekat na 970°C oznadava prelazak u likvid.

TG-kriva prati endoterm na 475° oznadavajuéi gubitak mase od 14.80%.

d R I af 1

Najjade linije na rendgenskom 4.29 % 1 z.gq 29
. 3.39 2 2.60 #2
prah-difraktogramu: 318 uh 2.06 31
3.12 563 192 38

2.92 38 1.85 L1l

SRBIANITE - NEW CALCIUM BORATE HYDROXIDE, CaBaou(OH)B

E
D. Stojanovié ¥

Refractories Institute
MAGNOHROM, 36000 Kraljevo

ABSTRACT

New caleium borate hydroxide, CaB,0,(OH), or Ca,Be0 (04), has been found

in tertiary basin of Baljevac on Ibar, 60 kilometers south of Kraljevo
town (Serbia), during research activitie of Ibarski rudnici Co. from Ba-
1jevac and Ceozavod from Belgrade (hole 10, depth 203 m).

XRD and othex{invesugations have shown its peculiarity and that it repre-
sents separate mineral species. The crystals are transparent, luster vi-
treous, colorless.D :2,55] H»S.

Srbianite rouns up colemanite series:

mol ) mas %
Ca0:B,0,:M,0  Ca0 B0, 11,0
1)
Colemanite  Ca,BO.(0M), o 2:3:5 27.28  50.81 21.91
Srbianite  Ca,BOg(0I) 2:3:13 29.90 55.69 1441
Fablanite  Ca B0, (OH), 2:3:1 33.08  61.61  5.31

Spectrochemical analyses: Sr > 1000, Al 780, Mg 450, Ba 110, Cu 55,
Fe 45, Cr 7 ppm (Lj. Rankovié).

Shows cleavage in three directions. Refractive indices for monochromate
Na-light (G. Radukié):

ng= 1.578, np= 1.604, np= 1.621; biaxial, negative.
DTA curve: Strong endotherm on 475°C represents elimination of total wa-
ter (dehydroxilation) gnd destruction of lattice (“metasrbianite"),

strong exotherm on 750 C means precristallization igto a mixture of an-
hydrides: CaBzou + CaBuO.,, while endo-effect on 970°C shows transition

into liquidus.

TG curve follows endotherm on U75°C, showing mass loss of 14.80%.

Strongest lines in the X-ray

df 1 af I
powder diffraction pattern: .29 0o 1 2.69 39
3.39 80 2 2.60 h2
3.18 i 2.06 31
3.12 s6 3 1.92 38
2.92 38 1.85 W0
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C. Jawuh' u C. Bypuh?

! - HucTuryT 38 Gakap, Bop,
1 - Pynapcko-reonomki dakyuTeT, Bymuna 7, 11000

Hapon: [lojeBe THPKU3A OTKPUBEH
ranuja 2" xon Bopa. Tupxus ce
Namwa UMM XMIMUE Yy CTeHaMe @HOe3HTa,
TUHawa H@ OkO 60 M. nybuxHe. Ha penaresckor mmjarpasa npexa
OBOr NMHEpaNa M3NEOJMIH CMO 29 pednexcu)a ¥ ce CBUMG, Me=
TONOM HE JMeBHUX XBANDATE K3PEUYHANH CMO TPUKNMHHUHY Jenu=

Huury henujy:

a, = 7.459(4); by
a = 111.01(4)
V, = 462.9(8)

Tabena:
# I
) S ©
2 56
3 25
4 24
5 100
6 56
7 8
8 10
9 6
10 100
11 10
12 15
13 32
14 10
15 10
16 10
17 10
18 40
19 20
20 10
21 15
22 15
23 25
24 8
25 16
26 11
27 i
28 10
29 10

ococo ¥

U
NHEHEONNM

|
NOWOrWEN

LU
COOHNWHKHENN

U U
WHHNNONKENMHEO X

i
NOWOoOsOONNM

UL L)
NOoOULOVWWW

b

B

[

MHFUNNGPUHONNNWNHENOHNNHENORKROKRKEE

a,(A)

6.692
6.172
4.797
4.475
3.679
3.427
3.263
3.085
2.981
2.906
2.558
2.525
2.458
2.424
2.352
2.238
2.212
2.129
2.013
1.981
1.917
1.846
1.815
1.784
1.673
1.635
1.611
1.543
1.383

ABHOJ-a 35, 19210 Bo

= 9,940(9); ¢
= 115.75(4)% ¥ = 69.95(5)%;

a.(A)

6.699
6.165
4.813
4.480
3.666
3.435
3.264
3.083
2.987
2,908
2.560
2.523
2.458
2.426
2.353
2,233
2.209
2.127
2.014
1.981
1.917
1.847
1.817
1.783
1.674
1.634
1.611
1.543
1.383

PAKIHONA HCIHTHBARA THPKH3A
HCTOUIE CPBAJE

e cy y nexumty Gakpa “lewen-
opne jaBba y OOGNHKY HACOMH-
a naben Je u y Gywo-

= 7.687(5)

Ad(A)

-0.007
0.007
-0.016
=0.005
0.013
~0.008
-0.001
0.002
-0.006
~0.002
-0.002
0.002
0.000
-0.002
~0.001
0.005
0.003
0.002
0.001
0.000
0.000
-0.001
~0.002
0.001
-0.001
0.001
0.000
0.000
0.000

THE INVESTIGATION OF TIRQUOISE FROM EASTERN SBERBIA
BY X-RAY DIFFRACTION

8l

8. Janjié ') and 8. Djurié ¥

') - Cooper Institute at Bor, AVNOJ-a 35, 19210 Bor
?) - Faculty of Mining and Geology, Djusina 7, 11000
Belgrade

Abstract: Tirquoise was discovered in copper deposit
uCementacija 2" near Bor, accumulated or incrusting in
andesite rocks in the deap of about 60 m. The investigation
of tirquoise was performed by x-ray diffraction. The
triclinic unit cell parameters was calculated from 29
refflections of x-ray powder data. This constants are:

ap = 7.459(4); by = 9.940(9); ¢, = 7.687(5) A
@ = 111.01(4)% B = 115.75(4)% ¥ = 69.95(5)°%;
Vo, = 462.9(8) fo.

Table:
P ¢ h x 1 qa(A) 4,(A) Aad(A)
1 12 0 0 1 6.692 6.699 -0.007
2 56 0-1 1 6.172 6.165 0.007
3 25 0 1 1 4.797 4.813 -0.016
4 24 0 2 0 4.475 4.480 -0.005
5 100 1 1 1 3.679 3.666 0.013
6 56 =2 =2 1 3.427 3.435 -0.008
7 8 2 0 0 3.263 3.264 -0.001
8 10 0 -2 =2 3.035 3.083 0.002
9 6 1 2 1 2.981 2.987 -0,006
10 100 -1 1 2 2.906 2.908 ~-0.002
11 10 2 1 1 2.558 2.560 ~0.002
12 15 2 3 0 2.525 2.523 0.002
13 32 1 1 2 2.458 2.458 0.000
14 10 -3 =2 1 2.424 2.426 -0.002
15 10 -1 2 2 2.352 2.353 -0.001
16 10 0 0 3 2,238 2.233 0.005
17 10 =3 0 2 2.212 2.209 0.003
18 40 0 -4 2 2.129 2.127 0.002
19 20 2 0 2 2,013 2.014 0.001
20 10 -2 3 0 1.981 1.981 0.000
23 15 =2 -5 1 1.917 1.917 0.000
22 15 =1 2 3 1.846 1.847 -0.001
23 25 =1 -3 4 1.815 1.817 -0.002
24 8 =3 -3 4 1.784 1.783 0.001
25 16 2 -3 2 1.673 1.674 -0.001
26 11 1 5 X 1.835 1.634 0.001
27 b I 0=-5 3 1.611 1.611 0.000
28 10 0 -6 1 1.543 1.543 0.000
29 10 0 -2 5 1.383 1.383 0.000



HIJEROVSKIT IZ Pb-Zn LEZISTA RUDNIK NA PLANINI RUDNIK

R.Dllltrljcvlc‘. S.Rad lJevlcz i L_!.Cvetkavlc1

'pudarsko-Geolosk! fakultet, Dusina 7, 11000 Beograd

21TNMS, Franse D'Eperea 86, 11001 Beograd, Jugoslavija

Polimetaliéno Pb-2n le2iste Rudnik na 1stoimenoj planini Je
najznadajnije u Sumadljskom metalogenetskom reJonul. U ovom le2istu
prisutne su vrlo kompleksne mineralne parageneze sa poJavom
:ulfosollz'a.'Prlllkon ispltivanja uzoraka iz rudnog tela "3", uolena Je
neidentifikovana sulfoso visokog sjaja koJa se Javlja u asocljacijl sa
Galenitom, Sfaleritom, Halkopiritom, Piritom, Pirotlnom, Arsenopiritom 1
samorodnim Bl. Pojavljuje se u vidu izolovanih povrsina do 1 c-z koje se
nalaze u meduprostorima starijih sulfida Fe. Pomenuta sulfoso se Javlja u
izduZenim, prizmatiZnim kristalima, kojl obrazuju snoplicaste agregate. Po
obodu zrna ove sulfosoli, redovno se Javljaju izdvajanja samorodnog Bi
razlisitih velidina. Po sjaju Je bliska Galenitu a u vazduhu pokazu je
vrlo slabu birefleksiju od bele do bledo sive boje. Anizotroplje Je
intenzivna bez bojenih efekata. KollZina odbljene svetlosti je merena u
vazduhu na mikroskopu (VIKERS, M-74) uz upotrebu interferenclonog flltera
(SHOTT, 200 mm) i SIC standarda (LEITZ, No.514). Rezultati merenja
prikazani su na priloZenoj slicl, a odgovaraju Hljerovskltu"s.

Preliminarna 1 nepotpuna hemi jska ispitivanja ove sulfosoll
ukazuju da se radl o Pb-Bl &lanu sa pribliznim odnosom Pb/Bi=2.8 | malim
sadr2ajem Fe 1 Ag. Preliminarna strukturna formula bl bila:

(Fey 37789 19%%.017P4. 91 5.98B1.71%%.03"1.74%9. 27
odnosno u idealno) formi
FePb_B1,S

S ¢9
sto odgovara strukturno) formuli H)jerovskita 1 A!analulta4 (Pb691259)'
Rendgenska difrakciona ispitivanja (PHILIPS, PW-1710) u&injena su
na maloj kolic¢inl monomineralnog praha pomenute sulfosoll koja jJe

pazl jivo lzdvojena pod binokularnom lupom. Difraktogram praha pokazuje

glavne karakteristike Pb-Bl sulfosoll 1z strukturne grupe Lilljanita, all
pazljivo uporedivanje sa izracunatim difraktogramima, ukazuje na slicnost

sa HiJerovskltons's.

Pokusaj indiciranja pomodu programa LSUCRIPC na
ro-blénu6 elementarnu cellju Hijerovskita je blo negativan, Jer je vecl
broj izmerenih refleksija na malim uglovima 28 bio izbaten prilikom
utaénjavanja. Shodno tome, testirall smo izmerene vrednostl pomocu
programa TREOR 1 VISSER u visim simetrljama, Sto takode nije dalo
zadovol Java juée rezultate. Medutim, testiranje u monokliniéno) simetrijl
dalo Je 1izbor cellje sa slede¢im vrednostima: a =14.279(12) X.
b°-31.243(061) K. c°-4.2882(3) X ﬂo-xoo.SS(z)(°’, VO-IGBO(S) Xa. sa
moguénogcu indiciranja svlh merenih Bragg-ovih maksimuma.

Na bazi 1zloZenlh rezultata smatramo da je ispitivana sulfoso nekl
od varljeteta Hljerovskita &to c¢e definitivno potvrditl dalja

ispitivanja. RUONIX AECORD 001 = HEYAOVSKYLTE LN
- T TYrrrTYYT ;7 L

rerLECTOE )
L3

W8 W9 4 e am 000 B2 e e e %9 &0 S B0 G N
WAVELENGTH (nal
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HEYROVSKYITE FROM THE Pb-Zn ORE DEPOSIT RUDNIK, Mt.RUDNIK
R.Dimitrijevie!, S.Radosavljevie? and LJ.Cvetkovia!
lFaculty of Minning and Geology, Pusina 7, 11000 Beograd

2ITNMS, Franse D°Eperea 86, 11000 Beograd

Chemical, optical and X-ray investligations confirmed the flrst

occurence of sulphosalt mineral from the Heyrovskylte group in Serbia.
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MUHEPANOUKE W KPHCTANOrPAGCKE KAPAKTEPHCTMKE ENMAOTA
W CKANOMMTA M3 NOKANHOCTH MEKA NPECEAMA HA KONAOHHMKY

1

WP, X nuuuvpu[uuhz

'l‘-nuucmryr. Posuncka 12, 11000 Beorpaa, Jyrocnasuje
zPynpcn-l’nnonu ¢axyntar, Bywuwa 7, 11000 Georpaa, Jyrocnaswja

KOWTAKTHO-MRTRMOPGHE CTEHE W NOjase Ha noapyv )y Cpsuu' cy 6pojHe.
floTaAKK )8 MMHBPSNOWKO-KPHCTENOrPAQCKA HCAUTHEARE N0 J@AMHKX MUHHEPANA W2
0BWX HanedIWwTa Cy pevTKa. Osa XOMCTRTauW)s Baxw W 238 6pojHe

KONTEKTHO-MBTAMOPOHE NO)aBe Ha Konnouuxyz, e uehy wuua K nokanuvev Makes

ﬂpocuna’ XOJH o WaNa3W WA WeWTpanwow aeny WcTouwor oBona Konaowuukor
fP.NDlHOPKTCKOI’ nNYTOHS, UNTOHIUBHE® NPOMOHE HacTans y aAoaupy ANYTOHE W
W KPAURBUKMX CTOHE YrNaBHOW Cy OTBOP@HG W AOCTYNHe @ MOry €8 MPaTUTW Nno

npasuy NE-SW oxo 200u, npu ueuwy ce 3snaxa auuumoc-r‘. 00 KOHTBKTHUX
CHNAMKBTE KOHCTATOSAHW CY CKANONMT, FPAHAT, AMONCHA, TPEMOAUT, BONBCTONHWT,

enuaoT, axewuur? M apyru uunepanu. Hauy naxwy NPUBYKAW CY CKanoAWT W

@NKAOT KOJ@ CMO RPUKYNMAK Y rrnun'm‘:mo]4 soMM, ® y uuny wro Gone
xapskTepuseuuje. 068  UMHGPaNa  NpPeACTaBnsly  WIOMOPOHe  HW3ose  Ca
PAINMUMTUM OAHOCOM NOJEAMHMX KOMNONBHTH KO]@ onpehyjy muxoe cacres.
MoueWyTH ORMOC ORPAX3BA CO WA PEIYNTATHME X@UM|CKUX, ORTHUKIX, [T
POMAFBHCKMX WCMWTHBARA KOJW Cy Mehyco6HO KOpenaTWswu. O6asnana cy
KNECHYWE XOMM|CKa WCAMTUBAKA, 3ATHM MCTPRXMBANE Y WHOpa-upsenou peny
cnextps (PERKIN-ELMER, woaen 083) K80 W POHAT@NCKE WCNUTHBANA npaxa
(PHILIPS, PW-1710).

PasynTaTU WIPBUYNETHX CTPYKTYPHWX @QOpuyna u3 XOMM JCKHX BHENU3IE
npukadawu cy y vabenw Gpo) 1., e y veSenu 6po) 2. mate Cy AWMeN3IH|e
jeaunHunKX hEAW]A WCAUTHBBHUX MHHepana. Y ta6enw G6poj 3. npukasauu cy
NPOUGHTYRNWH CBAPXAJW ¢epM KOMNOHEWTE @enWaoYa W M@ JOHMTCK® KOMNOHENT®
CKENONMTA, OAPEhEHW PRAINWUATWM MaTOZaMa. Ha OCHOBY WINOXAHUX pesynrara
WENWTHBENM XOWTAKTHO-MBTAMOPOHM CMAWKATH MOrY €O NPEUUIKW]G ORPEAHTH Kao
enuaoT W uu3onuT (cxenonut).

TaBena 1. WapauyHave CTPyKTypHe dopuyne

enugor (Ca Fcz L

+
1.9267%0.046 Lo 008", 003’

89 040" 0. 008""0. 003 (AL

2.023°772.362

Fe2* . ) (

0.631°2.993 l )

S1, 92¢Al0.074"3.000%12 (0"

1.034

3
CKANONWT (Cal . 907Na K Fe Fe Ti

2+ M +
1.563%. 127" ®0.082"80.077" °0.005

(ALy(ALy €081 302)3.0005"6) 12024 (O

0.003

Mn )

0.001°3.765 1.279

Taena 2, [uueH3n]e jeaunuunwx heaw)a

o o o - a
WHHapan uo(A) bo(“ co(A) ﬁa( ) VO(A )
enuaorT 8.934(2) 5.6278(5) 10.158(3) 115.437(9) 459.1(2)
CKanoNuT 12.096(2) 12.096(2)  7.5807(7) / 1109.2(3)

Tebana 3. PeaynvaTu ynopeaHux HCNWTUBANE

Meroaa 5,6 2 7,8
unHepan x. aH. MU en. RS M. cp. ®p.
X ¢epu-x. y enumory 21.1 22.9 22.6 22.2
% Ma-k. y cxanonuty  55.1 55.2 §5.3 55.2
NHTEPATYPA

e

{. Tpyna ayropa, feonorujs Cpbuje, MeT p M, Pynapcxo-leonouku
¢axynter, Georpaa, 1977.

2. C. Ypowesuh, nac Cpncke Kpanescxe Axaneuu)e LXXV, Beorpaa, 1908,

3. M. Paayxuh, . MeTanuunu MUHGpPanW W Ppyae KONTEKTHO-MeTaMOpdHOr opeona
KONAOHWYKOF rpanuToMaa. flOKTOPCKE AWCepTauM)a, Beorpan, 1965.

4. B. Kwemasuh-hophesuh wu (. Tophesuh, MHcTounK KOHTAKTHH nojac
Konaonuxa. Mavpoxeuu)Cka CTYAM|a KOWTEKTHO MOTAMOPQHMX CTaHa nauehy
fly6oke w Byuaka, I meo, Beorpaa, 1973.

5. J. Wehrenberg, Am. Min., $6, 1639, (1971).

6. K. Langer & M. Raith, Am. Min., 59, 1249, (1974).

7. G. Myer, Am. J. Sclence, 263, 78, (1965).

8. B. Burley, E. Freeman & D. Shaw,Can. Min.,6,670, (1961).

MINERALOGICAL AND CRYSTALLOGRAPHIC CHARACTERISTICS OF
EPIDOTE AND SCAPOLITE FROM MEKA PRESEDLA, MT. KOPAONIK

'l’ancut1

P. & R. 2. Dimitrijevic?

‘Geoinsututa. Rovinjska 12, 11000 Belgrade, Yugoslavia
zl-'aculty of Mining and Geology, Pusina 7, 11000 Belgrade

Epldote and Scapolite minerals from temperature metamorphosed rocks
at Meka Presedla locallty, Mt. Kopaonik were investigated by chemical,
infrared spectroscopy and X-ray powder diffraction methods. Mutually
corelated results of these lnvestlgatlons were compared and percent of
Feri component for Epldote (22.2%) and Melonlte component for Scapolite
(55.2%) were determlnated.
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SERPENTINSKI MINERAL IZ OKOLINE KATUANIKA (SRBIJA)

Hihovil 1
Rudarsko-Geolo¥ki fakultet, Beograd

Ranka Milinkovid .
Univerzitetska laboratorija za elektronsku mikroskopiju, Beograd

Predrag Jovanidé
Vojno-tehniZki institut, Zarkovo

Serpentinski mineral iz okoline KaZanika (Srbija) spada nu
vrstu koja, do sada, nije nadena na teritoriji Jugoslavije. Na
rendgenskom difraktoéianu praha, uo&ljiv Jje veéi broj slabih
refleksija, koje ukazuju na vi¥eslojnu strukturu.

MonokliniZna simetrija koja sledi iz bregovih uglova 201
refleksija, onemogudava svrstavanje ove strukture kako medu
cilindriZ&ne {(Wicks & Whittaker, 1975) tako i Bejlijeve (Bailey,
1988) politipove ravnih slojeva. Dimenzije elementarne celije
izrafunate na bazi strukture 2Hc‘su: a.u=5.320(2). bo=9'217(2)'
c,#14.639(4), B =93.379(7) i V=716.5(3) A,

Ekstra-refleksije nadene na prvoj slojnoj liniji oscilacione
rendgenske fotografije, daju osnova zakljuZku da mineral spada
u grupu poligonalnih serpentina.

Morfolo¥ki nalazi primenom transmisionog (TEM) i skanira-
juc¢eg (SEM) elektronskog mikroskopa, potvrduju da je re& o
ljuspastim kristalima koji izgraduju cevaste agregate izrazito
helikoidne grade.

SERPENTINE MINERAL FROM KAZANIK (SERBIA, YUGOSLAVIA)

Mihovil Logar
Rudarsko-geolo¥ki fakultet, Beograd

Ranka Milinkovid .
Univerzitetska laboratorija za elektonsku mikrbskopiju,
Beograd B

Predrag Jovanid
VTI, Zarkovo

The serpentine mineral from KaXanik (Serbia) is of the kind
that is not found until now on the territory of Yugoslavia. X~-ray
powder diffraction pattern show an extensive number of week
reflections, indicated a multi-layer structure. Monoclinic
symmetry, derived from the Brag’s angles of 201 reflections, make
this structure neither compatible with cylindrical (Wicks &
Whittaker, 1975) nor flat - layer (Bailey, 1988) polyt}pes. The
unit-cell dimensions, based on ZMalstructure are: %=5.320(2).
b;=9.217(2), c,=14.639(4), P =93.379(7) and V=716.5(3) Al

By using X-ray oscillation photograph method, extra-reflec~-
tions on the first layer-lines was found, sdggested the polygonal
structure.

SEM and TEM investigation confirmed the opinion mentioned
above. Observed flake - like crystals, build tubular aggregates
with conspicuously helical shape.
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STRUCTURA PIROHLORNE FAZE NASTALE U SISTEMU

B1,0,°Sb Oj'O.SCr 0.+ 0.5Mn0. -0.150030"0.51110

273772 273 2

s
D. Polotl. and L). Karanovi¢

'Katadn za opStu 1 neorgansku henm! ju, Tehnologko-metalurski fakultet,
P.0. Box 494, 11001 Beograd, Jugoslavi ja

*"catedra za kristalografiju, Rudarsko-geoloski fakultet, Dusina 7,
11000 Beograd, Jugoslavija

Pirohlorna faza u sistemu Blzos-szog-o.SCrZOJ-o.SMnDZ-O.lSCo:,O‘-

.0.SN10 dobijena je na temperaturl 950°C. Ako se pretpostavi da sastav
pirohlorne faze odgovara sastavu poZetne mesavine (t.J. da nije bllo
isparavanja, da nije ostalo neizreagovanog 1 neiskristallsalog
materijala), ! uzmu u obzir moguce redoks reakcije, vell&ina Jonskih
radijusa 1 te2nja prisutnih Jjona da zauzmu oktaedarskl poloza},
mJY“ovlle;n“r-ull ’lntetn?vnnhplrohlorne faze Je:

11 1459, 26M70. 29" (%1 14570, 57M0.29'%% 0.25* B¢ 1} loznacava

poloza) u centru deformisane kocke (koordinaclioni broj 8), a [I
oznatava oktaedarskl polo2zaj.

Za resavanje strukture pirohlora Ritveldovom metodom koristen jJe
program DBWS-9006PC plsan za 1BM-AT kompatibilne personalne ralunare.

Kristalografskl podaci su u Tabell 1.
Jﬂz P LRUKHLUR

68+

ELE

“‘\N\A“, J R S IR

e 30,00 30.88  40.60  30.08  €0.00 70.00  00.00
Slika 1. Izmerenl (tacdke), izracunatl (puna 1inija) podacl i njihova
razlika (donja kriva).

STRUCTURE OF A PYROCHLORE FHASE FORMED IN THE

SYSTEM 81203'Sb203'0. SCr203~0. SHnOz'O. 15Cn30" 0.5N10

Ld .o
D. Polet! and Lj. Karanovi¢

.Departnenl: of General and Inorganic Chemlstry, Faculty of Technology
and Metallurgy, Unlversity of Belgrade, P.0. Box 494, 11001
Belgrade, Yugoslavia

L)
Crystallographic Laboratory, Faculty of Mining and Geology,
University of Belgrade, Djusina 7., 11000 Belgrade, Yugoslavia

In the system BLZOJ-szoa-O.SCrZOJ-O.SHnOZ-O.ISCOQO“O.SNIO a

pure pyrochlore phase (Py) with 2=10.339(5) & was formed at 950°C.

Assuming that the composition of Py phase corresponds to the
composition of initlal mixture (l.e., if there 1s no lost of material
by volatilization, no unreacted material and no material remalnlng
amorphous) and taking into account possible redox processes, fonic
radil and octahedral site preferences of present“}ons“ lha”nosl
probable formula for Py phase can be written as: (Bl1 1I‘Ccio ZGMnO 29)'

v Iy, 1t e N 5

“15b) 140, 57M0. 29
(coordination number 8) and [] denotes octahedral sites.

The structure of Py has been refined using program DBWS-9006PC
for Rletveld analysis on an IBM-AT compatible PC. Preliminary x-ray
powder diffraction data and the crystal data are in Table 1.

1060.0.25' where {)} denotes dlstorted cublc sites

Table 1.Crystallographic data for pyrochlore,

1881 181 184 v It 1 »
{B1y" ) Cop’HeMng 29} IS8y 14CT 5710, 29100 0. 25

Diffractometer PW1710

X-ray tube Cu LFF 40kV 30mA
vavelength (R) 1.5405, 1.5443
Profile range ( 26) 4-90

Step width (726) 0.02

Step time (s) 0.5

Peak range (number of FWHM) 12.0 0
Number of observations 4300

Space group Fd3m

a Ry 10.339(5)
v, z 1105.2(8), 8
M 554.82

£ 3

Dx (g/cm™) 6.668

m (cm-l) 1367

F(000) © 1910

2 172

chp (=100 [(N P)/Eillylol ) 24.19

R (‘100~Z|yl°-ylc|/tlyiol) 3 1 21.48
R (-loo-ltul(yio-ylc) /rulylol ) 30.59
RB (-lOO'ZIIO-Icl/EIOJ 5.62

RF (-IDO'ZIFo-Fcl/}:Fo) 7.03
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PACNOMAENA JOHA PETKMX JEMAMA y NONYMArHETHUM
nonynPOBOAHUUMMA Rz-\"_-o. TUNA c—n‘o.

M. MuTpuh, B. AuTuh, B. Kycurepexwu, B. Cgpcojonnh. c. :icu..
A.Poauh u M. h. Hanujano

UucTuTyT Bunua, NaBopaTopHja 3a PUIUKY UBPCTOr cCTawa, n.n.
S22, 11001 Beorpaa, Jyrocaaeuja, NaBopaTtopuja 3a navepujane
Quauuxu ¢axynver, Beorpaa

Y MewaHMM CeCKBHOKCHAMMA Rz-Y: -0. THNa c-uo » npocTopHa

rpyna la3, OKTR@AAPCKM KOOPAWHUCANM KATJOWM :ny:mu.Jy 24d u
8b nosxunje. CTpyxTypa je uarpahena oA a®sa caoja: y Jjeawon
ce Hanase oxTaeaApH oxo 24d u 8b necTa, a y APYron HUCKAYUMBO
oxkTaeapu oxo 24d necTa. 3ajeanuuxe u Hajxpahe O0-0 Bede
npunaaajy cyceaMun oxTaeapuna 24d-8b osaHocHo 24d-24d. Gd
Jon 3a x=0.41 nonymasa HCKAYUHBO acg necvo, Aok 3a »0.41
npedepentHo mnonywasa 24d necto. Dy Jon Je, 3a x20.20,
caydajHo pacnopeben u y 24d u y 8b nonoxajy. 3axayuyje ce a2
pacnoaena xarvjoHa JaPMCH OA PaINUKe® JOHCKHX Paanjyca peTke
3erAae® M UTPMIyNa, Na Yy Ho_YI_-o' Tpeba ouexHBaTH cayudajuy., a
y Nd-\'. _o. Sm_Y. ‘o e Bu-Y‘_-o' ] I.u'Y‘__o.. nped¢epenTHY

pacnoseay jonma peTxke 3eMAe. y Gd'Y._.o- napanarHeTHa

TennepaTypa € je AuHeapHa OyHxuMja xoMueMTpaumje 3a xs<O0.41,
a Ao cAcTynamka oa AMHEAPHOCTH Aonasu Ha BHWHN
xoHuenTpaumnjana. Ha maauM XOHUeHTPauujana & 3aBHCH HCKAYUHBO
oA 24d-24d cynepusaneHcxe HHTepaxuwje, a 3bor mneaumeapuor
nonywasama KPUCTAAOTPAPCKHX  MecTa " nojage ACAATHE
cynepusneHcke HHTepaxumnje 24d-Bb A0nasu A0 HeNHHEAPHOCTH

OCxd 3a 20.41. Mepena mnarHevTHe cycuenTubuanocTu ad_v‘_uo.

x=0,02, 0,08, 0,10, omoryhuna <y AOCAATHM YyBHA y pacnoseny
xarjona y 24d Juna, MU P ycuent T ynopebexa
Je <ca BpPeAHOCTMMA H3PAUYHATHM Monohy NHOAEAA MHICACBAHMX
xnactepa. Y nogeny Cy MNOpeA cAaydajHe MNpeAnocTapaeHe Jow M
reoneTpujcka M NOAMOHKOBAHA pacnosena narHeTHux Jjowa. Koa
reoneTpHjcke pacnoaene eKCNepHNeNTAAHO ocapebena
KOMUeNTPaUKja CHNraeTa y3evra je 3a napaneTap BeposaTHohe. Y
MOAMPHMXOBAHO) PACNOAENH KOHUGHMTPaAUMje KAaCTepa Ce TpeTupajy
xao oOuTyjyhu napaneTtpu. CayuajHa pacnosena He rnoxasyje
3ascsoaaBajyle caarane Cca OXCNEPUNEMTAAHWM pe3yATaTHNMA,
Hayses 2a Hajumuxy XONUeHTPauujy x=0,02. Cnarane ca
excnepunenTon bBoae Jje 3a reonerpujcky, a jJow Boas 3a
noauduxosany pacnosgeny. Ha Taj mnauun je aobujeno aa Je
KOMUEHTPAUMJA CHHrA@Ta HHXa, & KoHuenTpaumja AyBaeTa u
TPHMNAETA BHWA OA BPEAHOCTH KxOJYy Aaje cayudajna pacnoaena.
3axkayuyje ce A2 AOCNA3H A0 KAACTEPH3IAUMIEe MATHOTHMX JoMa Y
24d necTy.

THE DISTRIBUTION OF THE RARE EARTH IONS IN THE SEMIMAGNETIC
SEMICONDUCTORS RQIY'_-O. OF THE G-M‘O.'I‘YPE

MMitric, B.Antic, V.Kusigerski, Y Spasojevic, sZec’,
D.Rodic i M.L.Napijalo
Institut Vinca, Laboratory of Solid State Physics , P.0.
522, 11001 Beograd,  Yugoslavia, Laboratory- of Materials
Science, Physlc- faculty , Beograd

In the mixed sesquioxides Re Y. _o, Lype c-M.O,. space

group Ia3, the octahedrally coordinated cations occupy 24d
and 8b positions. The structure is built of two layers: the
first consisting of octahedra around 24d and 8b positions
and the second one consisting exclusively of octshedra
around 24d position. The common and the shortest bonds 0-0
bo*ong to the neighbouring octahedra 24d-24d and 24d-8b. The
fon for x=<0.41 fills om:lunlvoly and for 0,41
protn-ont.hlly 244 position. The Dy' fon , for x20.20, |is
randomly distributed in 24d and 6b positions. It was
concluded that cation distribution depends on the difference
of {ionic radii between rare earth and ytirium Hence, the
random distribution of rare earth ion in llo Y o and
preferential .site distribution in NdY O, Sm Y 0.,
% 2em D w 2en 8"

Eu.Y'_'o. and Lu.\'. _o. can be expected. The paramagnetic

temperature € in Od.Y‘_‘O. depends linearly on concentration

for x<0.41, the deviation from the lnearity is pronounced
at. higher concentrations. At low eomn'.rauon- (x> depends
exclusively on 24d~-24d interaction The
nonlinear filling of Vyckoff'- pocluons and the appesrance
of the additional superexchange interaction 24d-8b causes
nonlinearity of the 8Cxd> for 200.41. The magnetic

susceptibility measurements of Gd-\'._ (¢} »x=0.02, 006, 0.10,

allows further lmlchb in the cat.lonlc 24d- site
distribution. The tal tibility has been
compared with the calcuhtod values obtained by the Isolated
cluster model. The model calculation was carrlied out

¢ rand € tric and modified distributions of the
magnetic cat.ions. The experimentally determined
concent.ration of the single {lons was taken as the
probability parameter in the geometric distribution. In the
modified distribution probabiiities of the clusters’
formations were taken as the fitting parameters. If tLhe
random distribution is assumed a satisfactory agreement with
the experimental data was obtained only for the lowest
concentration x=0.02. The goeomatric distribution glves
better agreement with the experiment and further {mprovement
was achieved by the use of the modiried distribution. As a
result, a decrease of the singles and a increase of palrs
and triples formations in the comparison with the pandom
distribution was obtained. In conclusion, the clusterization
of the magnetic lons in 24d position was found.




T ZRACUNAVANJE FAZNOG D [JAGRAMA VOS0K0~TEMPERATURSKOG
SUPERPRROVODNOG  MATERIJALA YBaCuyls.ze METODOM VARIJACLIE

KILLASTERA
viadimir M. Matic

Institut za nuklearne nauke “vinca", Laboratorija za
Teorijsku Fiziku, P.0.Box, 522, 11001 Beoyrad, Srbija,
Jugoslavia

Kriticna temperatura superprovodnog prelaza, Tg,
visoko~temperaturskog superprovodnika YBaCuyOg.c N€ zavisi
samo od kolicine kiseonika vec i od rasporeda kiseonikovih
atoma u bazalnim ravnima elementarne celije. Proces
uredjivanja kiseonikovih atoma u bazalnim ravnima je opisan
pomocu dvodimenzionalnog 1zingovog modela sa jednom
interakcijom izmedju prvih suseda i dve interakcije izmedju
drugih suseda (ASYNNNL model). Ravnotezno stanje sistema, za
fikeno p (hemijski potencijal) i T (apsolutna temperatura)
je recunato pomocu modifikovanog modela klasternih polja
koji predstavlja varijantu metoda varijacije Kklastera.
Utvrdjeno Je postojanje tri strukturne faze u faznom
dijagramu: Tetragonalna = u kojoj su sve raspolozive
kiseonicne pozicije jednako naseljene Kiseonikovim atomima,
i dve vrste ortorombicnih faza (o1 i oOII) koje su
karakterisane veoma dugackim o(1)-Cu(1)-0(1) lancima, na
niskim temperaturama. OII struktura je stabilne za c=0.25,
01 struktura je stabilna za c=0.50 dok tetragonalna faza
dominira na visokim temperaturama. Mi smo . izracunali
prosecan broj kiseonikovih atoma u 0(1)-cu(1)-0(1) lancima
kao funkciju koncentracije Kkiseonika -9 na raznim
konstantnim temperaturama, i pokazali smo da duzine lanaca
teze beskonacnosti kada T=0. Na osnovu opsteg izgleda
faznog dijagrama moze se zakljuciti da platoi na 58K i 90K,
zavisnosti kriticne temperature T od koncentracije c, mogu

biti dovedeni u vezu sa dvema ortorombicnim fazama, OII i
01, respektivno.

CALCULATION OF THE PHASE DIAGRAM OF THE HIGH-TEMPERATURE
GUPERGONDUCT ING MATERIAL YBaCuyDg,ac BY USE OF THE CLUSTER

VARIAT [ON METHOD
Viadimir M. Matic

{nstitute for Nuclear Sciences “vinca", Laboratory for
Theoretical Physics, P.0.Box 522, 11001 Relgrade, Serbia,
Yugoslavia

The superconducting transition temperature T, of the
high-temperature suparconductor  YBaCuzOg.ac depends not

only on the oxyagen content ¢ but also on the arrangement of
oxygen atoms in the basal planes of the elementary cell. The

oxygen orderina in the basal planes is described in terms of’

the two dimensional fsina model with the nearest neighbor
and two types of next nearest neighbor interactions (the
ASYNNNT model). The equilibriun state of the system, for
fixed p (chemical potential) and T (absolute temperature) is
calculated by means of the Modified Cluster Field Model
being a variant of the Cluster variation Method. It is found
that three structural phases appears in the phase diagram:
Tetragonal - in which all oxygen sites in the basal plane
are equally  populated with oxygen atoms and two types of
orthorombic ‘phases (0I and 0Il) which are characterized by
very long o0(1)-Cu(1)-0(1) chains at low temperatures. The
OIl structure is stable for ¢=0.25, the Ol structure is
stable for ©=0.50 while the Tetragonal phase is dominant at
high temperatures. we calculated the average number of
oxygen atoms in o(1)-cu(1)-0(1) chains as a function of
oxygen content C at different constant temperatures and we
have shown that the chain lengths tend to infinity as T.a0.
From the form of the phase diagram it follows that 58K and
90K plateaus of T, versus C dependence can be relied to two

orthorombic phases, namely OIl and OIL.
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SINTEZA 1 KRISTALNA STRUKTURA mx.sl.o. DIFILOALUMOSILKATA

2
Q‘Kgonnovlg‘ R. Dl-ltrl,)ovld i V.Dondur

‘Rudarsko-Geoloski fakultet,Dusina 7, 11000 Beograd

2rakultet za Fizisku-Hemi)u,Univerzitet u Beogradu p.p.137, 11001 Beograd

Pablikovanl rezultati i

o faznim transformacijama zeolita na
temperaturama iznad 700°C promovisall su ovu grupu neorganskih Jedinjenja
u perspektivne prekursore za sintezu novih alumosilikatnih ntorl_)ah. u
toJ nameri izvrseno jJe ispitivanje M-LTA (M = Ca, Sr, Ba) zeolita® u
temperaturnom intervalu 700 = 1600°C. Kod sva tri ispitivana prekursora
utvrdena je nanostrukturisana faza izmedu 700-900°C. U daljem toku kalel-
nacije na 1000°C, polaznl prekurgori rekristalisu u strukturnu grupu
dlﬂlollmnuhh' sastava HM.SI,O.. U ovom radu ispitivana Je
BaAl 51:0. faza sintetizovana na 990°C, a stabilnost Je proveravana do
1600 C (vidi sliku).

Sutm BchSnzO.
Sinteza iz BoLTA e0lita temp.

]

| fhaunta ¥

t0p:0,02 step. skon.0.2%

Zbog heksagonalne slutrlJo’ kao | polimorfizma sa cclzlJnno-' u
s-o-uao:-sm' sistemu, BIAI’SI.O. se Jo$ naziva heksacelzijan a prirodnl
analog Je mineral kumrit. Dimenzlje jedinine cellje faze sintetizovane

na 990°C, th su sledece : a = 5. 2999(ak, ¢ = 15. 5843(5)AT V= 379,16 A’
Kristalna struktura rcnvm Je 1z podataka dobljenih dlrnkeuo- R&
zraka na prahu (PHILIPS PW-1710) metodom Rietveld-a. Za ulazne podatke
koristill smo publikovane ro:ul.nu'. Dobljeni faktor! slaganja i finalna
Ritveld-ova sllka potvrdili su geometrijsku ispravnost publikovane stru-
kture'. Medutim, 1zradunata tetraedarska rastojanja 1 uglovi nisu u skla-
du sa poznatim. Shodno Loewenstaln-ovom pravilu prema kome Si 1 Al kat-
Joni pri odnosu 1:1 moraju u strukturi bitl uredeni, zapolell smo rad u
prostorno) grupl koJa to omogucava.

REFERENCE:

1.V.Dondur 1 R.Dimitrijevi¢ ,J.Solld State Chem. ,63,46 (1986)
2.R.Dimitrljevie,V.Dondur 1 N.Petranovi¢ J.Sol.State Chem.,95,335 (1991)
3.P.Norby,Zeoclltes, 10,193 (1990)

4.J.M.Newsam, J.Phys.Chen. 92,445 (1988)

5.A.Kremenovi¢,Diplomskl rad (1992),Rud. = Geo. fakultet, Beograd
6.Fridrich Liebay,"Structural Chemistry of Silicates® (1988), Berlin
7.Y.Takéychi 1 dr. Mineral J. (Sapporo),2,311-332 (1958)

8.H.Lin 1 W.Foster,The Amer.M!in.,53,134-144 (1968)

9.Y.Takéychi i G.Donnay,Acta Cryst.,12,465 (1959)

SYNTHESIS AND CRYSTAL STRUCTURE OF B‘AI’SI.O. DIPHYLLOALUMOSILICATE
remenovic I! Dlnltrucvle and V. Dondur®
'faculty of Minning and Geology, DBusina 7, 11000 Beograd .
'Fuculty of Physical-Chemistry, P.0. Box 137, 11000 Beograd

Recently published artlcln"‘pronotod zeolltes as a perspective

precursors for a synthesis of new alumosilicates. In this paper the high
lnporutura' transition of M-LTA (M = Ca, Sr, Ba) zeollites were investi~

geted. After calcination at 1000°C all three species proceeded in
" MA1_S1.0 dlphlllollu-ouuut. structure type. The crystal structure of

hexagonal s-u.sx.o. phase (also called hexacelsian) were investigated by

the Ritveld method. Structure determination of framework ordered T cati-
ons of hAl'Sl’O. phase, according to Loewenstain rule, is in progress.
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AZIANTEP 3A OPHIEHTAIHJY MOHOKPHCTAXA
NHEPAKTOMETPOM 3A NPAX

C. Bypuh')
.M. Huxoxun?)
. llapan?)

') Pyrapcxo-reolomkn gaxyxter, 11000 Beorpaz, Bymuna 7
) 3apyxena mabopaTopule 3a CaBpeNeHe MaTepHiane CAHY

Npuxnkow
ozpefHBaBE eXeKTPHUHHX,
ONTHYKHX H APYTHX OCOOHHA XOZ
KPHCTAXHHX HHrora, € 0B03HpoM
He BHHIOPTOMHIY, HyxHo Je
nOo3HABATH OPHJIEHTBUHIY
xpucTara. OpHIeHTHCHe ce BpmH
PeHAreHCKHM TOHHOMSTPOM 38
MOHOKpHCTANE, C8 XojHMa BehuHa
mabopaTopuije He  pacnomaie.
HajuemhH peHATeHCKH ypehal Mo
nabopaTopuiana Je TCOHHOMETap
38 fnpax ¥ TO BePTHKANHOL THMA.
36or TOra CMO Ce OANYYHNH A2
XOHCTPYHNEeNO @JanTep Ha KoMe eaittrasted | F0
6H CMO MOPXNH 28 OpPHIEHTHNUEMO a-cay bese
Neme KOMBZe KPHCTaNa, A0BOBHO cp . 1, Fig. 1.
BeIHKe 32 ONTHUYKA H eNeKTPHUHA
HCTUTHBARA, 8 KkoJH OH no norpebu Morao ZB CTAHE y NPOCTOP
npeaBHNeH 32 MpemapaT Mpaxa y BEPTHKAXHOM FOHHOMETPY THNA
Norelco - Philips. Hnax, c¢ o63upou Ha 3axTes za ce Gap Sezau
xpyr (¢) moxpehe eXeKXTPHUHHM MyTeM, OBa) MPOCTOP Je MOpao za
Gyae noseha. llopehawe npoctopa HHJe Gumo npoOneM, a csexo
ce Ha npaBreme HOBOr NHMEHOr NTHTHHKA 3payemna H NPCTeHA Ha
xolu ce oBa) HauHue, NMa Jje NMPeYHHK OTBOPA KOHAYHO H3IHOCHO 70
Mu. Y oBaKaB OTBOP CMO CMeCTHIH YKTaB aJanTep 3ajeaHo ca
eXeKTPOMOTOPON 38 MOKPeTame Kkpyra ¢ MpPexo 2aBa HOPUAXHa
AYMUaHHKa M JeaHOr myxacTor mpeHoca. Ha cXHuu Je npukasaHa
cxuua azanTepa. lloxpeTame MOTOPa MOCTHXe Ce HMINYNCHMA K3
noce6HOr reHepaTopa, UHIH MOMAPHTET H pa3Nar Nory za ce
wemwaly, 8 ThHMe H cuep H Opauxa oSprama. Opal rexepaTop
HMTYICB CMO Takohe HanpaBuXH. [[pHIHKOM Tpaxewa oapezaieH?
papHH Gpojau ce ncTaBsa Ha oarosapalyhH yrao 2 O, xpyr x
pyuHO, @ ¢ Oxpehe HMTymICcHMa 20 H3bHJama Ha pelTMETPY .

ADAPTOR FOR SINGLE CRYSTAL ORIENTATION USING A FPOWDER
DIFFRACTOMETER

s. Djurié, P. M. Nikolié and Dj. Sarac

Joint Laboratory for advanced Materials of SASA
(Serbian Academy of Sciences and Arts)

A knowledge of single crystal orientation is
necessary when electrical, optical and the other properties
of single crystal ingots are measured. This orientation can
be determined with a single crystal x-ray goniometer, texture
goniometer, or Eulerian cradles manufactured commercially.
The problem is that there are few laboratories which have
these rather expensive instruments. The most common X-ray
system in laboratories is the vertical type of powder
goniometer. So, it was decided to design and make an adaptor
(schematic shown in fig. 1.) which could be used for the
orientation of a single crystal large enough for electrical
and optical measurements but which could still be put in the
small space available for powder samples in a goniometer of
the Norelco - Philips type. The principle of finding a
desired plane was based on the
natural face, or cleavage plane,
although this is not always
necessary. When one wants to
find a specific plane, the
detector of the diffractometer
should be set to the
corresponding angle 20 for that
plane, then part of the adaptor
should be set manually to the
calculated angle x. The circle ¢
was moved using a d.c.
electrical motor, that is
supplied by a pulse generator,
fast or slowly in hoth
directions, until the necessary
response of the ratemeter is
obtained. The accuracy of this
orientation is satisfactory for Cn. 2. Fig. 2.

_optical, electrical and magnetic examinations of a single

crystal with known Miller indices. For this purposes,this
adapter can substitute for an expensive single crystal
goniometer, which has a much better accuracy. However, this
is usually not required, for measurements of the physical
properties of single crystals. The vew of designed adaptor
is shown in fig. 2. Moreover, this adapter can be used in
almost all research laboratories which have an X-ray powder
diffractometer. One deficiency of the adapter is that it is
not possitle to read the angle ¢. Nevertheless, that angle
can be obtained approximately by timing. If the window at the
shield is made of lead glass of the rotation of the angle ¢
may be obsaerved.
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TERMICKA KO_NCENTH'ACIJA DTA POMAZE KRISTALOHEMIJI

D. Stojanovié

Institut za vatrostalne materijale
"Magnohrom", 36000 Kraljevo

1ZV0D

Prvo, postupak predvida normalno snimanje u aparatu za DTA, a zatim de-
umaéno Zaren mineral, obidno iznad nekog termilkog efekta (200, 300 ili
500°C). Ovim se postize pojadavanje termidkil.efekata u podrudju visih
temperatura, otkrivanje novih ili "skrivenih" termilkih efekata, razdva-
Janje endo-egzo efekata. Takode se podstiu nove predstave o kristalo-
hemi ji minerala i 3iri delatnost strukturne analize.

U pogledu sadrZaja vode minerali se uglavnom svrstavaju:

I - kristalohidrati

) | CaS0y,.2H,0 - gips,
II - hidroksidi-hidrati

| 053607(0H)6.2H20 - goverit,
| CajBsS10g(0H)5 - haulit,
Al..‘,SLZOS((')H),l - kaolinit.

Kod prve grupe mogu se zagrevarjem pratiti novi, niZi kristalohidrati.
Od hidroksid-hidrata mogu se dehidratacijom dobiti hidroksidi,kao:

Noblejit CaBg0,,.4H,0 Je predefinisan u CaBg0g (OH)y . 2H0 1

dehidratacijom preko 300°C nastaje CaBg0g(OH), . Dalje
se pona3a kao minerali treée grupe.

III - hidroksidi

Hidroksidi su naJintemantnigi. Posle dehidroksilacije nastaje meta-fa-
za (rendgenski amorfno stanje), a preko jakog egzoterma prekristalizaci-

Ja u nove minerale (od kaolinita - mulit, od serpentina - enstatit i
forsterit).

Postupkom termidke koncentracije kod trede grupe otkriva se i postoja-
nje obicno jakog endoterma ispred samog jakog egzoterma:

- kod kaolinita endoterm na 950°C, ispred egzoterma na 980°C,

- kod nekih serpentinskih minerala pojavljuju se endotermi-dubleti
(sliéno pojavi dubleta kod brindlejita, - Z. Maksimovié, Am. Min.,
63, 484-489, 1978).

Saznanja postignuta koriSdenjem ovakvog postupka u DTA metodi mogu po-
moéi pri ispitivanju prirodno promenjenih materijala pod uticajem kon-

g:l;:g:g metamorfizma i pri ispitivanju industrijskih polupedenih pro-

PROCEDURE OF THERMAL CONCENTRATION DTA
HELPS CRYSTALLOCHEMISTRY

D. Stojanovié

Refractories Institute
MAGNOHROM, 36000 Kraljevo

ABSTRACT

First, the procedure forsees normal examination of mineral in DTA apa-
ratus, and then examination of partl ignited mineral, usually above
some thermal effect (200, 300 or 500°C). Thus increasement of thermal
is achieved in the range of higher temperatures, discovery of new or
"hidden" thermal effects,separation endo-egzo effects. New features of
crystallochemistry of minerals are also suggested and activity of stru-
ctural analysis sperad over.

Concerning water content, minerals are mainly grouped into:

I - Crystallohydrates
II - Hydroxide-hydrates
III - Hydroxides

| Casoy.2H,0 - gypsum,

| CaBGO.,(OH)s.ZHZO - gowerite,

| Ca2555109(0i{)5 - howlite,
Al.,SJ.zOs(OH) y - kaolinite.

In the first group, new, lower crystallohydrates can be followed by he-
ating. From hydroxide-hydrates, hydroxides can be obtained be dehydrati-
on, e.g.:

Nobleite CaBSOw.ISHZO is predefined into CaBsos(OH)u.ZHZO

and by dehydration over 300°C CaBGOS(OH)u is
created. Furher behaviour is as with third group.

Hydroxides are the most interesting. After dehydroxilation metha-phase
is formed (amorphous by X-ray), and over strong exotherm - precrystalli-
zation into new minerals (mulite from kaolinite, enstatite and forsteri-
te from serpentine). '

By thermal concentration in third group existence of usually strong en-
dotherm in front of strong exotherm itself is reveiled:

- with kaolinite endotherm on 960°C in front of exotherm on 980°C,

- with some serpentine minerals, endotherms-doublets (simillar to
occurence of doublets in brindleyite,-Z. Maksimovié, Am. Min.,
63, u84-u89, 1978).

Knowledge obtained by using this procedure in DTA method can be useful
in investigating naturally changed minerals by influence of contact me-
tamorphism and in investigating industrial half-fired products.
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CINKENIT 12 POLIMETALIENOG LEZISTA RUJEVAC - ZAPADNA SRBIJA

P.erlcl. S.Rldosavljevlcz. l.._j.t:vetkovl.c:l 1 R.Dlnltrl_]evlc"

'Rudarsko-Geolosk! fakultet, Dusina 7, 11000 Beograd

1l'l'NMS. Franse D'Eperea 86, 11001 Beograd, Jugoslavija

U Srblji Je poznato nekollko vec¢ih kompleksnih hidrotermalnih
Sb-Pb/Zn-As rudnih lazlitl‘. Medu njima po pojavlj)ivanju minerala iz
strukturne grupe sulfosoll najinteresantnije Jje Pb-Zn-Sb-As leziste
Rujevac u blizinl 2ajate u Zapadnoj Srbijl, koje Je deo Podrinjskog
metalogenetskog rejona. U samom le2lstu prisutna Je veoma kompleksna
mineralna parageneza sa glavnom karakteristikom poJjavl)ivanja Pb-Sb(As)
sulfosollz'a a utvrden Je 1 uamorodnl4 As.

Nedavno prilikom makroskopskog pregledanja uzoraka iz rudnog tela
I11 rudnika Rujevac, zapazill smo monomineralne mase povrSine do 1 cn2
neidentifikovane sulfosoli za koJu smo naknadno rendgenskom anallzom
utvrdili da predstavlja Clnkenit. Uvidom u literaturu 3 saznall smo da
je pomenutl mineral u Rujevcu veé ldentifikovan all da kompletna merenja
na Jednom lstom uzorku lzostaju. Tl razlozi podstakll su nas da Cinkenlt
ispitamo raspolozivim mineralosko-kristalografskim metodama Sto Je
znadajno sa aspekta reglonalnog rasprostranjenja a istovremeno Je 1
doprinos poznavanju minerala Srbije.

U mlkroskopskim preparatima Cinkenlt 1z Rujevca pokazuje slabu
birefleksiju od sivo-bele do sivo-zelene boje ! Jasnu anizotroplju bez
bojenih efekata. Merenje tvrdine Cinkenita mikroidentaci jom koriscenjem
opterecdenja od SO gr/nz dalo Je vrednost! VHN od 182-213 (6 merenja) sto
odgovara literaturno poznatim vredno:tlnns. Kolisina odbljene svetlosti u
vazduhu merena Je na mikroskopu (VICKERS,M-74) uz upotrebu
interferencionog filtra (SCHOTT, 200 mm) { SiC standarda (LEITZ, No.514)
Dobl Jena refleksiona kriva Clnkenita 1z Rujevca prikazana je na sllcl.

Rendgenska difrakclona merenja Clinkenita (PHILIPS, PW-1710)
obavl Jena su na prahu pri &emu Je lzmerero SO refleksija 1z kojih Je

metodom najmanjih kvadrata pomodu programa LSUCRIPC u prostornoj grupl
P 63 izradunata elementarna cellja: 10-21.997(17) X. c°-4.3051(2) X,
v,1804(1) &, Poredjenjem dobijenih podataka sa Literaturnta®”

zapazitl smanj)enje dimenzi)a cellje Cinkenita 1z Rujevca. Razlog tome Je

mozZe se

sadrzaj As u strukturl Cinkenita 1z Rujevca koji 1zaziva s-anJenjes.

o LEVAC RECORD 002 - ZINKENITE a: A2

%6 @0 44 w0 am %0 B0 0w 2 S G0 6N W 090 M0 T
WAVELENGTH (nm)
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ZINKENITE FROM POLIMETALLIC DEPOSIT RUJEVAC-WESTERN SERBIA

P.Zarle!, S.Radosavljevic?, Lj.Cvetkovie! 1 R.Dimitrijevie!

'Faculty of Minning and Geology, Buslna 7, 11000 Beograd
z[TNMS. Franse D'Eperea 86, 11000 Beograd

2inkenite from the Pb-Zn-Sb-As polimetallic hydrothermal deposit
was investigated by optical, chemical and X-ray powder diffraction
methods. As a result of 1somorphous replacement of As for Sb atoms in the
structure, Zinkenite from Rujevac mine has smaller unit cell dimensions.
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Verica Pejovié
IRITEL

Batajnigki put 23
YU - 11080 Beograd

MORPHOLOGICAL FORM OF AG POWDER
OBTAINED BY CHEMICAL REDUCTION

Morphological form of the used powder is determining for ereation of proper conductive
tmaterial in a suspension form ~ PASTE - with Ag powder as a conductive component.

To obtain the Ag powder we used three initial varieties of Ag compound for chemical reduc-
tion of Ag ions. In the previous papers we have been testing the influence of the starting
process parameters and additives on the morphological form of the particle of the obtained
powders. The aim of this paper is to observe the morphology of the obtained powder particle
on the condition that Ag reduction is carried out of various initial compounds.

Control of the obtained powders was d by application of the hod for material
characterization as a powder (BET - sp [m?/gr] FISHER [um] SEM, tap density [ge/em®]
oil absorption [ml/100gt]). Based on the obtained results, desired attributes of the powder
can be designed for the actual application of ial producti
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DOBIJANJE INTERMETALNIH JEDINJENJA Al-Mo MEHANICKIM LEGIRANJEM I
NAKNADNIM TERMICKIM TRETMANOM

M. Zdujié, Lj. Karanovié

Institut tehni&kih nauka SANU, Beograd.

Rudarsko-geolodki fakultet, Beograd.

Intermetalna jedinjenja Al-Mo su dobijena mehanidkim lagiranjem
olementarnih prahova aluminijuma 1 molibdena 1 naknadnim
termi&kim tretmanom. MehaniZko legiranje sme3a polaznog sastava
Al-x at.x Mo (x= 3, 10, 17, 20, 27, 50, 75) Je radjenc u
konvencionalnom kugli&nom mlinu u trajanju 1000 h. Formiranje
intermatalnih jedinjenja Je praceno diferencijalnom skanirajucom
kelorimetrijom 1 diferencijalinom termijskom analizu.
Identifikacija dobijenih faza je radjena difrakcijom x-zraka. U
zavisnosti od nominalnog sastava smeSe reakcijama u &vrstom
stanju dobijena su fintermetalna Jedinjenja Mﬂuo, Alsuo, A1‘Mo.

Maﬂoa. A]MOa.

Al-Mo INTERMETALLIC COMPOUNDS PREPARED BY MECHANICAL ALLOYING AND
SUBSEQUENT HEAT TREATMENT

M. Zdujié, Lj. Karanovid

Institute of technical sciences of SASA,
Belgrade.
Faculty of mining and geology, Balgrade.

Al-Mo intermetalic compounds were prepared by mechanical alloying
of elemental aluminum and molybdenum powders and subsequent heat
treatment. Mechanical alloying of starting composition Al-xat.xMo
(x=3, 10, 171, 20, 27, 50, 75) was performed in a conventional
ball M.H up to 1000 h of milling time, Intermetallic compounds
formation was followed by differential scanning calorimetry and
differential thermal analysis. Intermetallic phases obtained were
identified by x-ray diffraction. Depending of nominal composition
of a starting mixture, intermetallic compounds Al,zuo, Alsno,
Al‘Mo, Alauna. AYNOS were obtained. Formation of intermetallic
compounds occurred by solid-state reactions.
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MOLEKULARNO MEHANICKA (MMX) I KONFORMACIONA ANALIZA
STRUKTURE Phthalide Isoquinoline Alkaloida
SA BIOLOSKOM AKTIVNOSCU

A Xapor, B.Ribidr i $.Raki¢

Institut za fiziku, Prirodno-matematiéki fakultet, Univerzitet u Novom Sadu,
Trg Dositeja Obradoviéa 4, 21 000 Novi Sad, Jugoslavija

Predmet naiih istraivanja su bila tri srodna jedinjenja:

I Bicuculline CyoHy7NOg - phthalide isoquinoline alkaloid &ija je kristalna struktura reiena
1973 godine (1), a znatajan je kao selektivni antagonist y -aminobutyric acida (GABA) na ra-
zli¢itim mestima nervnog sistema. :

II Capnoidine C20H17NOg koji je epimer bicucullina. Izolovan je iz biljke Corydalis cava saku-
pljene u Vojvodini u okolini reke Dunava [2] i

IIT Egenine CaH 19N Og kao jednog od predstavnika phthalide isoquinoline hemiacetata izolo-
vanog iz biljke Fumaria vaillanti &ija je kristalna struktura redena 1993 godine [3).

Radi boljeg razumevanja biolodke aktivnosti ispitivanih jedinjenja bitno je poznavanja kon-
formacije molekula u kristalu i slobodnog molekula. Molekul hanitkim prorad
(MMX) izvréena je minimizacija energija slobodnog molekula pri promeni torzionog ugla N-
C-C-0 (sl.1) u intervalu od 0° do 360° za po 5°. Energijski najpovoljniji torzioni ugao ¢min za
Bicuculline je 170°, za Capnoidine 85°, a za Egenine 185° (za molekul A i B). Odgovarajuée
vrednosti ovih torzionih uglova u kristal stanju su I (164.1°), IT (64.5(4)°), 11T (296.5(4)°
‘A 1 297.1(4)° B). Jedino u slutaju Egenina imamo molekul koji u kristalu zauzima energijski
nepovoljniju konformaciju (torzioni ugao odgovara lokalnom minimumu MMX energije) ito se
moze objasniti pri kratke intramolekularne vodoniéne veze O-1L..N (2.841(4) A(A) i
2.799(4) A(B)). ’

0 x
< @ I R =0 BICUCULLINE
0 N\CHJ
‘I R =0 CAPNOIDINE
(]
O,

0\/0

Il R —OH (%) EGENINE

[1] Gorynsky C.,Moss D.S., J.Cryst.Mol.Struct. (1973) 3,299-307.
[2] Ribdr B.,Mészdros Cs.,Gasi¢ 0.,Kanyd I.,Engel P., Acta Cryst. (1991),C47,2191-2193.

(3] Dokurno P.,Gdaniec M., Kosturkiewicz Z.Matecka D.Rozwadowska M.D., Acta
Cryst.(1993),C49,517-519.

MOLECULAR MECHANICAL (MMX) AND CONFORMATIONAL ANALYSIS OF
THE STRUCTURE OF Phthalide Isoquinoline Alkaloids WITH BIOLOGICAL
ACTIVITY

A.Kapor, B.Ribar and S.Rakié

Institute of Physics, Faculty of Sciences, University of Novi Sad,
Trg Dositeja Obradoviéa 4, 21 000 Novi Sad, Yugoslavia

The basis of present research is previously solved erystal and molecular structure of three

compounds:

I Bicuculline C30HyzNOg (phthalide isoqinoline alkaloid, selective GABA antagonist),

II Capnoidine C30 Hy7NOg (isolated from Corydalis cava colected at Danube banks in Vojvod-
ina) and

III Egenine CzoH19NOg (isolated from Fumaria vallanti) [1,2,3].

In order to achieve better understanding of the biological activity, it is essentially to know
the conformation of the free molecule and molecule in the crystal. Molecular-mechanical caleu-
lations (MMX) lead to the minimization of the energy of the free molecule during the change
of the torsion angle N-C-C-O (Fig.1) in the range from 0° to 360° in steps of 5°. Energetically
most favourable torsion angle @yain for Bicuculline is 170°, for Capnoidine 55° and for Egenine
185° (molecule A and molecule B). Corresponding values of these torsion angles in the crys-
talline state are I (164.1°), IT (64.5(4)°), II1 (296.5(4)° A i 297.1(4)° B). It is only in the case
of Egenine that we er the molecule which in the crystal accepts energy unfavourable
conformation (torsion angle corresponds to the local minimum of MMX energy) which can be
explained by the occurence of the short intramolecular hydrogen bond O-H...N ((2.841(4) A(A)
1 2.799(4) A(B)).

0
< © 1 R =0 BICUCULLINE
0 N~en,

I R =0 CAPNOIDINE

@ ] Il R —OH () EGENINE
R
o\/°

(1] Gorynsky C.,Moss D.S., J.Cryst.Mol.Struct. (1973) 3,299-307.
[2] Ribar B.,Mészdros Cs.,Gadi¢ O.,Kanyé I ,Engel P., Acta Cryst. (1991),C47,2191-2193.

[3] Dokurno P.,Gdaniec M.Kosturkiewicz Z.Matecka D.,Rozwadowska M.D., Acta
Cryst.(1993),C49,517-519.

w
w



STRUKTURNA I ENERGIJSKA ISTRAZIVANJA D-SEKO ESTROGENA:
MEDJUZAVISNOST STRUXTURE I AKTIVNOSTI

D. Lazar®, S. Stankovie®, B. Ribar®, LJ. Medic-Mijatovie®, K. Casti®,
D. Miljkovie® 1 R. Kovacevie®

®Institut za fiziku, ‘!nstltut za hemiju i ®rnstitut za blologiju, Prirodno-
-matematicki fakultet, Unlverzitet u Novom Sadu, Trg Dositeja Obradovica 4,
21000 Novi Sad

Strukture dva potencijalna antiestrogena 17-keto~ 1 17S-hidroksi-3-me~
toksl-l'l-benzll-la.l'l—ukoestm-l.3.5(lO)-trlen—lS-nltrn: odredjene su dif-
rakcijom X-zraka 1 minimizirana molekularnom mehanikom /1/.

17-keto-Jedinjenje, C“H“NOa. ortorombléni sistem, PG P‘Z‘lei, a =
25.779(4), b = 12.022(2), ¢ = 6.771(1) 4, z =4, H'_ = 387.52, Dx = 1.277
Mgn™, p[Cuk] = 5.64 ', R = 0.048 za 1767 refleksija sa [ > 3 o(l).

17-hidroksi-Jjedinjenje, C“H:"Noa. ortorombiéni sistem, PG PZ'Z‘ZI. a =
10.647(4), b = 11.081(5), ¢ = 18.431(7) A, 2z =4, M.- = 389.54, D = 1.192
Mgn™>, u[MoK ] = 0.69 cu', R = 0.069 za 1489 refleksija sa [ >3 o).

Globalna konformaclja molekula ovih Jedinjenja ostaje nepromenjena posle
energl Jske minimizacije. MedJutim, anallza 17-benzila u aproksimaciji krutog
rotatora (rotacija oko C17-C20 veze) pokazuje da orljentacija ove grupe u
17-keto Jedinjenju odgovara lokalnom, a ne globalnom minimumu. Posle reori-
Jentaclije (rotacija za = 70°) 1 ponovnog minimiziranja energije, voluminozni
178-benzil zauzima gotovo okomiti polozaj u odnosu na skelet steroida, ¢ime
se moze objasniti u svetlu teorije Duaxa 1 saradnika antlestrogeno dejstvo
ovog Jedinjenja. S druge strane, ispruzeni oblik molekula 17-0H Jedinjenja
predstavl ja konformaciju globalnog energljskog minimuma, na osnovu cega Je
pretpostavljeno da ovo Jedinjenje ne bi trebalo da ispolJi antiestrogenu

aktivnost. Kasnlje uradjenl bloloskl test Je potvrdio ovu pretpostavku.

/17 Program PCMODEL 4.0, Serena Software, Inc., Bloomlgton

/2/ Duax W.L., Griffin, J.F. and Ebright R: Molecular Basis of Cancer, Part B
(1985), 263-273.

/3/ Duax W.L. and Griffin J.F.: Advances In Drug Research (1989), Vol 18,
116-138.

STRUCIURE AND ENERGY INVESTIGATION OF D-SECO ESTROGENS:
STRUCTURE=-ACTIVITY RELATIONSHIP
" () » $ $
D. Lazar , S. Stankovic , B. Ribar', LJ. Medlc-Mijatovic, K. GCasi’,
D. Mlleovh’:‘ and R. Kovacevie®

¥ nstitute of Phisics, *Institute of Chemistry and “Institute of Biology,
Faculty of Sclences, Unlversity of Novi Sad, Trg Dositeja Obradovica 4,
21000 Novi Sad

The structure of two potentional antlestrogens 17-keto- and 17-hydroxy-
—3—methoxy—‘l7-benzyl-15.l7—secoestru-l.3.5(10)-trlen-16-nltrn was deter-
nined by the X-ray diffractlon and energetically minimized by the molecular
mechanics /1/.

17-keto~compound, C“H“Noz. orthorombic system, SG PZ‘Z‘Z‘. a =
25.779(4), b = 12.022(2), ¢ = 6.771(1) Az =4, Hr = 387.52, D‘ = 1,277
Mgn'®, u[CuK ] = 5.84 ca’', R = 0.048 for 1787 reflections with [ > 3 o(I).

17-hydroxy-gompound, C“H“NO:, orthorombic system, SG P2l2‘2‘. a =
10.647(4), b = 11.081(S), c = 18.431(7) 2, z =4, M'_ = 389.54, D‘ = 1,182
Mgn®, u[MoK ] = 0.69 cw', R =0.069 for 1485 reflectlons with I > 3 o(1).

The global molecular conformations remained unchanged after energy
minimizatlon. However, the analysis of 17-benzyl molety in the aproximation

of rigld rotor (rotation about C17-C20 bond) showed that the orientation of

" this group in the 17-keto compound corresponds to the local but not global

minimum. After reorlentation (rotation for = 70°) end energy minimization,
the bulky 178-benzyl molety extended nearly perpendicular to the sterold
skeleton, which explains the antlestrogenic behaviour of this compound in the
1ight of theory of Duax et al. /2,3/. On the other hand, extended form of the
molecule of the 17S-hydroxy compound corresponds to the conformation with
the global minlmum, 30 thls compound should not exibit the antlestrogenic ef-
fect. This supposition was confirmed lately by the blological test on the
antlestrogenic behaviour.

/1/ Program PCMODEL 4.0, Serena Software, Inc., Bloomington.

/27 Duax W.L., Griffin, J.F. and Ebright R: Molecular Basls of Cancer, Part B
(1985), 263-273.

/37 Duax W.L. and Griffin J.F.: Advances In Drug Research (1989), Vol 18,
116-138.
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Kristalna i molekulska struktura perhidro-1,3-benzoksazina
[2,3-a] isoindolona

A.Kapor®, S.Rakié®, G.Stijer®, G.Bernith®, I.Simonov®

®)nstitut za fiziku, Prirodno-matematicki fakultet, Novi Sad,
Trg Dositeja Obradoviéa 4, Jugoslavija

¥ nstitute of Pharmaceutical Chemistry, Albert Szent-Gyadrgi
Medical University, Szeged, POB 121, Hungary

<) Institute of Applied Physics, Moldova Academy of Sciences,
Kishinev, Moldavia

Metodom rendgenske difrakeije reena je kristalna i molckulska struktura novosin-

g organskog jedinjenja CaFl29NO; sa potencijalnim anoreksiénim dejstvom.
Providni, bezbojni monokristali pripadaju monoklinskom sistemu sa parametrima ele-
mentarne éelije: a = 9.053(3)A, b = 12.818(9)A, ¢ = 16.447(T)A, ¥ = T7.67(7)°, Z = 4,
V = 1864.3A3, D, = 1.21Mgm=3 i prostornoj grupi P2,/b.

Koridéenjem CuK, zralenja sakupljeno je 1700 refleksa. Struktura je redena direkt-
nom metodom korid¢enjem programa SHELXS86 a utatnjena sa SHELX76. Nevodonitni
atomi su utaénjeni ani pno a vodonici su generisani i utaZnjen im je zajednitki
izotropni temperaturski faktor (U = 0.0648(62)A% ; U; = 0.135(34)A? za metilne

donike) do konanog R-faktora 0.0918 za N=1402 refieksa i 228 parametara. (R, =
0.0918; w = 1;s = 2.30).

Ciklohel ki i isoindol 12 Yand

teti

i prsten imaju vodonike u anelacionim
tatkama u cis poloZaju (N8A-C8A-C12A-HI2A = 33.1(15)°), dok se kod 1,3 benzok-
inskog i cikloheksanskog prstena javljaju u trans polozaju (H1A-C1A-C5A-H5A =
177.4(13)°). p-tolilna grupa zaklapa ugao od 143.3(8)° sa benzoksazinskim prst
Konformaciona analiza hetero- .
prstena pokazala je da ben-
zoksazinski prsten ima parame-
tre nabiranja prstena: Q =
0.519(12)A, 0 = 14.9(4)°, ¢ =
68(5)°, ito ukazuje na konforma-
ciju chair (*Cy), dok isoindolski
petotlani prsten ima parametre
Q = 0.328(11)A, » = 94(2)°

i minimalni parametar asimetrije i
AC; = 3.3(4)° [N7], ito definise .
konformacionu formu half-chair bs
(H,). Kondenzovani ciklohek- ‘“& I
sanski prstenovi A i B imaju e 2
skoro idealne chair konformacije. ] \&

Crystal and Molecular Structure of a
perhydro-1,3-benzoxazino [2,3-a] isoindolone

.«
v

A.Kapor®, S.Rakic®, G.Stajer*, G.Bernath®, L.Simonov®

a)Institute of Physics, Faculty of Sciences, Novi Sad,

Trg Dositeja Obradovia 4, Yugoslavia

Ynstitute of Pharmaceutical Chemistry, Albert Szent-Gydrgi
Medical University, Szeged, POB 121, Hungary

)[nstitute of Applied Physics, Moldova Academy of Sciences,
Kishinev, Moldavia

Crystal and molecular structure of new synthesized organic compound CHzNO;
with potential anorezic activity was solved by the X-ray diffraction method. Transparent
colourless monocrystals belong to monoclinic system with unit cell parameters: o =
9.053(3)A, b = 12.818(9)A, ¢ = 16.447(T)A, v = T7.67(7)°, Z =4, V = 1864.3A3,
D, = 1.21Mgm™2 and space group P2,/b.

Using CukK, radiation, we have collected 1700 reflexes and the structure was solved
by direct method using program SHELXS86 and refined with SHELX76. Non-hydrogen
atoms were refined anisotropically and hydrogens were generated and refined with com-
mon isotropic temperature factor (Uy = 0.0648(62)A? ; U; = 0.135(34)A? for methyl
hydrogens) up to final R-factor 0.0918 for N = 1402 reflections and 228 parameters
(R, = 0.0918; w = 1; 5 = 2.30).

Cyclohexane and, isoindolone condensed rings have hydrogens in annelation points in
cis positions (N8A-C8A-C12A-H12A = 33.1(15)°), while for 1,3 benzoxazine and cyclo-
hexane ring they appear in trans positions (H1A-C1A-C5A-H5A = 177.4(13)°). p-tolyl
group makes an angle of 143.3(8)° with benzoxazine ring.

Conformational analysis of the g

heteroring has shown that ben- ‘\\,m

zoxazine ring has ring puckering ‘\ :

parameters: Q = 0.519(12)A, :,’L L .0 ,j ,MT vi 3

0 = 14.9(4)°, ¢ = 68(5)°, ¢ I ik, ool P
indicating to chair conforma- ) i )V

tion (*Cy), while isoindole five- i
memebered ring has parameters
Q = 0328114, ¢ = 94(2)°
and minimal assymetry param-
eter AC; = 3.3(4)° defining ir
the conformational form half % d
chair (*H,). Condensed cyclo-
hexane rings A i B have nearly en(CF
ideal chair conformations.

[}
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ZAVISNOST STRUKTURE 1 AKTIVNOSTI NEKIH ANDROSTANSKIH DERI VATA

s. Stankovie®, D. Lazar®, D. Miljkovie®, K. Gast®, LJ. Medie-M1 Jacevie® 1
R. Kovacevie®

“Institut za fiziku, YInstitut za hemiju 1 “Institut za biologlju, Prirodno-
-matematickl fakultet, Univerzitet u Novom Sadu, 21000 Novi Sad, Trg Dosite-
Jja Obradovica 4

Medju novosintetizovanim klasama Jedinjenja estrana | androstana, koJl
su testiranl na hormonalnu 17111 antihormonalnu aktivnost, izvestan broJ Je-
dinjenja Je podvrgnut rendgenskoj strukturalnoj analizi, omogucavajucl pre-
1iminarno utvrdjivanje zavisnostl 1zmedju strukture | bioloske aktivnostli.

Strukture éetiri androstanska jedinjenja, koja poseduju razli¢ite 16- 1
17-supstituente, bice prezentirane u ovom radu. Sve ¢etirl su sintetlzovane
polazeel od dihidroeplandrosten-acetata., Steroidni skelet molekula pokazuje
uobiéajene konformaclone karakteristike. N klvano pr tanje 17-hidrok-
silne 1 benzilne grupe primeceno je u Jednom slucaju.

Pakovanje molekula u kristalu sadrzi brojne 0...0, 0...N 1 N...N vodo-
niéne veze.

U ellju testiranja mogucih androgenih 17111 antiandrogenih osobina iz-

vrsen Je “in vitro" eksperiment na nekollko grupa kastriranih | nekastrira-
nih pacova. Jedinjenja ne pokazuju androgene karakteristike, all “in vitro"
testiranje ukazuje da sva Jedinjenja deluju na cilje ¢elije, inhibirajuci
1zvesne enzime u blosintezl testosterona.

STRUCTURE-ACTIVITY RELATIONSHIPS OF SOME NOVEL ANDROSTANE DERIVATIVES

5. Stankovie®, D. Lazar®, D. Miljkovie®, K. Cast®, LJ. Medic-Mijacevie®,
R. Kovacevie®

®Institute of Physics, ®Institute of Chemistry and “Institute of Blology,
Faculty of Sclences, Universlity of Novi Sad, 21000 Novi Sad, Trg Dositeja
Obradovica 4

Among the newly synthesized classes of estrane and androstane deriva-
tives, which were tested for their hormonal and/or antlhormonal actlivity,
several estrane and androstane compounds were submitted to an X-ray struc-
tural analysis, enabling a preliminary of structure-activity relationship.

The structure of four androstane derivatives - possesing different 16-
and 17-substituents - will be presented. All of them were synthesized star-
ting from dlhydroeplandrosterone-acetata: The sterold skeleton of the mole-
cules shows an usual conformational propertles, but an unexpected rearrange-
ment of 17-hydroxyl- and benzyl-moleties was noticed in one case.

Packing arrangements involve a number of 0...0, O...N and N...N hydro-

gen bonds.

In order to test thelr possible androgen and/or antiandrogen proper-
ties, “in vivo" experiments were performed on groups of castrated and non-
castrated rats. The compounds do not exibit androgen characteristics, but
“in vitro" testing shows that all of them act on target cells inhibiting

certaln enzyms in blosynthesis of testosterone.
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Geometrija metal-a-aminokarboksilato
helatnih prstenova u kristalnim strukturama

D. Popovié¢, Snezana Zari¢ i S.R. Niketié

Hemijski fakultet, Univerzitet u Beogradu
Studentski trg 16, POB 550, YU-11001 Beograd

Ranue je uradjena klasterska i faktorska analiza kristalografskih podataka za glicinato
i supstutui glicinato helatne prstenove.* Tom prilikom su uolene pravilnosti u
konformaciji ovih prstenova. Pored toga primeéeno je da konformacija zavisi od lig-
atora u trans-poloZaju u od na koordi i karboksilni kiseonik

U cilju daljeg istraZivanja ovih odnosa u kristalnim strukturama, uradjena je analiza
ligandnog polja za razlicite geometrijske izomere NyOg-, (n=2,3,4,5) hromofora. Kao
rezultat ovih proratuna dobijene su energije d-orbitala u zavisnosti od konformacije
helatnog prstena. Ovi rezultati pokazuju da se moze oéekivati zavisnost konform-
cije prstena od atoma u trans-polozaju, ali i od atoma u cis-polozaju u odnosu na
koordinovani karboksilni kiseonik glicinato helatnog prstena.

®Ivkovié, M.; Niketi¢, S.R. Saopitenja na Prvoj konf iji Srpskog kristalografskog drustva,
Beograd 1992.

The geometry of metal-a-aminocarboxylato
chelate rings in crystal structures

D. Popovié, Snezana Zari¢ and S.R. Niketi¢

Department of Chemistry, University of Belgrade,
Studentski trg 16, POB 550, YU-11001 Belgrade

The cluster and factor analysis of x-ray structural data for the glycinato and substi-
tuted glycinato metal chelate rings had been recently performed.® Then regularity in
conformation of these rings had been noted. In addition, it had been noticed that the
conformation depends on the ligand in a trans-position to the coordinated carboxyl
oxygen.

To investigate further these relationships, ligand field analysis for the different ge-
ometries of NyOg.n (n=2,3,4,5) chromophore has been performed. As the result of
these calculation, the influence of conformation of the chelate rings on the energies
of d-orbitals was estimated. The results indicate that the influence on the ring con-
formation may be expected not only from the atom in trans-position, but also from
the atom jin cis-position with respect to the coordinated carboxyl oxygen in glycinato
metal chelate ring.

d

“Ivkovié, M.; Niketi¢, S.R. First Conference of the Serbian Crystallographic Socicty, Bel
1992,
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Molekulsko modeliranje hiralnih interakcija
izmedju povrsine kristala
(+)s89-[Co(S-Arg)2(NO2)]NO;y - H,0
i tris(acetilacetonato) kompleksa prelaznih metalaf

1. Hodzié, Maja Ivkovi¢ i S.R. Niketié

Hemijski fakultet, Univerzitet u Beogradu
Studentski trg 16, POB 550, YU-11001 Beograd

Iz podataka ranije objavljene® rendgenske strukturne analize (+)sso-[Co(S-
Arg)2(NO3)s] NOs - Hz0, rekonstruisani su geometrijski modeli kristalnih pljosni
(100),(010),i(220) na atomskom nivou.

Na osnovu analize intermolekulskih (sternih i elektronskih) interakcija izmedju ovih
pljosni i A- odnosno A-[M(acac)s] (gde je M = Cr®* ili Co®*, a acac = 2,4-pentandion)
predlozen je verovatan mehanizam hiralne diskriminacije na kojem se zasniva ra-
zlaganje [M(acac)s] na enantiomere hromatografijom na koloni od mikro-kristalnog

(+)s89-[Co(S-Arg)2(NO3)2]NO; - H20.

@\V.H.Watson, D.R.Johnson, M.B.Cellp and B.A.Kamberi, fnorg. Chim. Acta 6: 591-597
(1972).

Molecular modelling of chiral interactions
between crystal surface of
(+)ss0-[Co(S5-Arg)2(NO;)2]NO; - H,0
and tris(acetylacetonato) complexes of transition metals!

I. Hod7i¢, Maja Ivkovié- and S.R. Niketi¢

Chemistry Department, University of Belgrade
Studentski trg 16, POB 550, YU-11001 Belgrade

From the results of the previously published® crystal and molecular structure of
(4)ss9-(Co(S-Arg)2(NOz)s| NOs - H30, the geometrical models of the (1 00), (010),
and (2 2 0) planes were established.

The analysis of intermolecular (steric and electronic) interactions between the planes
and A- or A-[M(acac)y] (with M = Cr* or Co®*; acac = 2 4-pentanedione) was
used to define possible mechanisms of chiral discrimination responsible for the optical
resolution of [M(acac)s] by chiral chromatography on the column of micro-crystalline
(+)sso-[Co(S-Arg)a(NO;)2]NO; - H20.

@W.H.Watsen, D.R.Johnson, M.B.Celap and B.A.Kamberi, Inorg. Chim. Acta 6: 591-507
(1972).

3¢

T The contribution of senior undergraduate students Dudica Bogdanov, 'Dragana
Bogiéevié, Ljiljana Cugkovié, Andreja Mladenovi¢ and Milan Radjenovié, who
performed numerous chromatography ezperiments and built up a 3D model of the Argi-
nine complez, is gratefully acknowledged.

t Deo rezultata prikazanih u ovom saopstenju, kao i vei broj razlaganja razlicitih
[M(acac)s] kompleksa na e, uradili su apsolventi hemije Dudica Bogdanov,
Dragana Bogiéevié, Ljiljana Cutkovi¢, Andreja Mladenovié i Milan Radjen-
ovié u okviru svojih diplomskih radova.




KRISTALNA | MOLEKULSKA STRUKTURA
cis(NO,), trans(NH,)-BIS(S-ARGININ)-DINITRO-KOBALT(IID),
¢is(NO,), trans(NH,)-DIGLICINATO-DINITRO-KOBALTAT(I11)-DIHIDRATA,
[Co(arg),(NO,),)[Co(gly),(NO,),1.2H,0.

B. Prelesnik’, Z. Tomié', P. Radivojsa’, N. Jurani&, P. Vasi¢®

nstitut za nuklearne nauke "Vin&a®, 11001 Beograd, P.fah 522
*Hemijski fakultet, Univerzitet u Beogradu, 11000 Beograd, P.fah 550
3Fizidki fakultet, Univerzitet u Pristini, 38000 Pridtina

; P
ja veze

U okviru p
aminokisclinama i njihove opticke aktivnosti, istrafivanja je kristalna struktura

dju geometrije kompleksnih jedinenja kobalta(Ill) sa

[Co(arg).(NO,),][Co(gly).NO,);}.2H,0 u cilju usp ljenja korelacije izmedju konformacije
bolnog niza argininskog lel

Kristalni podaci: [Co(C,ONH,),(NO,),J[Co(C,0NH,),(NO,),] 2H,O, kristalni sistem
tetragonalni, a=b=1.1843(2), c=4.7648(3) nm, prostorna grupa P4,2.2 ili P4,2.2, M,=798.15,
V=6.6829 nm®, Z=8, D,=1.599 g.cm™, A(MoK,)=0.071073 nm; u ovom trenutku R faktor iznosi
0.112 za individualne izc

Kristalna struktura refena je metodom tedkog atoma i utalnj hnil jmanjih

S J

i optitke akti i ovog kompleksa u Evrstom stanju.

aturne faktore nevodoniénih atoma.

P

kvadrata sa punom matricom. Struktura se sastoji od kompleksnih [Co(gly),(NO;),] anjona i
[Co(arg),(NO,),] katjona i molekula vode po ih medjusobno Kulonovim silama i vodoniéni

vezama.

U ovom stadijumu strukturne analize jasno se uodava statisticka raspodela jednog od
argininskih bo&nih nizova u odgovarajuéim kompleksu u dve preferentne orijentacije.

CRYSTAL AND MOLECULAR STRUCTURE OF
cis(NO,), trans(NH,)-BIS(S-ARGININ) DINITROCOBALT(III),
¢is(NO,), trans(NH,)-DIGLYCINATODINITRO-COBALTATE(1)-DIHYDRATE,
[Co(arg),(NO,),1(Co(gly),(NO,),).2H,0. . v

B. Prelesnik', Z. Tomié', P. Radivojia’, N. Jurani&, P. Vasié®

nstitute of nuclear sciences "Vinéa®, 11001 Belgrade, P.O.Box 522
2Faculty of Chemistry, University of Belgrade, 11000 Belgrade, P.O.Box 550
3Faculty of Physics, University of Pristina, 38000 Pristina

As a part of our study of relationship between crystal structure geometry and optical
activity of cobalt(Ill) complexes with amino acids the crystal structure of
[Co(arg).(NO,),][Co(gly),(NO,),(NO,),]2H,0 was investigated in order to correlate the
conformation of side chain group of atoms of arginine ligand with optical activity of the complex
in solid state.

tal ta:  [Co(C4O,N,H,,):(NO,),][Co(C;O,NH,),(NO,),] 2H,0,  tetragonal,
a=b=1.1843(2), c=4.7648(3) nm, space group P4,2,2 or P4,2,2, M,=798.15, V=6.6829 nm’,
Z=8,D,=1.599 g.cm?, A(MoK,)=0.071073 nm, R=0.112 (at this moment) for individual isotropic
temperature factors for non-hydrogen atoms.

The crystal structure was solved by heavy atom methods and refined by full-matrix least
square technics. The structure consists of [Co(gly),(NO;),] anions and [Oo(arg),(NO;),] cations
and molecules of water, held together by Coulomb forces and hydrogen bonds. At this stadium
of crystal structure analysis it is evident that one of the side chains belonging to the cation is
statistical distributed over two different orientations.

6€



STRUKTURA DI-[TRIS(2,2"-BIPIRIDININIKAL(ID I-TRINITRATA-
~HIDROGENF TALATA-TETRAHIDRATA

2. Tomte !, B. Prelesnik ', LJ. Karanovi¢ * 1 D. Poleti 2

! {nstitut za nuklearne nauke, p.fah 522, 11001 Beograd, Jugoslavija
2 pudarsko-geoloskl fakultet, Pusina 7, 11000 Beograd, Jugoslavlja
3 yTehnolosko-metalurskl fakultet, p.fah 494, 11001 Beograd, Jugoslavija

1ZVOD. Resavanje kristalne strukture ovog koordinacionog Jjedinjenja pred-
stavlja nastavak nasih istrazivanja na sintezl | karakterizaclji Jedlnje-
nja prelaznth elemenata koja sadrze anjone aromatienih pollikarboksilnih
kiselina.

Monokristall tamnocrvene boje su dobl Jeni sporim uparavanjem vode~
nog rastvora kojl Je sadrzao ekvimolarne koligine bakar (I1)-sulfata,
2,2'-bipiridina 1 natrlJua;ftnlntn. Dodatkom nekoliko kapl koncentrovane
azotne kiseline vrednost pH rastvora Je podesena na oko 2,5.

Podacl o Jedinjenju: c68“60"12°§7"12' Hr-738,35, monokliniZni sis-
tem, prostorna grupa Cc, a=13,635(4) K, b=23,680(8) R, e=22,797(7) R, B=
102,34(2)°, v=7190(8) &, Z=4, D =1,364 g en?, AlMo Ka)=0,71069 R, p=
=5,99 em ', F(000)=3060. Intenziteti su prikupljenl na automatskom dif-
raktometru za monokristal, tip Nonius-Enraf CAD4 na sobnoj temperaturl.
Izvrgena Je korekcija podataka za Lorenc~polarizacloni faktor 1 za ap-
sorpciju. Struktura Je resena metodom teskog atoma. Posle utaén javanja
koordinata 1 anizotropnlih temperaturnih parametara svih nevodono&nlih ato-
ma dobijena Je vrednost R = 8,92 % za 5528 nezavisnlh refleksija sa
I>2¢(I) 1 919 parametara.

U asimetritnoj Jedinici se nalaze dva kristalografsk! nezavisna
tris(2,2’ ~bipiridin)ntkal (I1) katJona. Naelektrisanje Je uravnoteZeno po-
modu Jednog hidrogenftalat- 1 tri nitrat-jona. Pored navedenth Jjona u
strukturl postoje 1 cetirl molekula kristalizaclone vode kojl su vezanl
vodonlénim vezama za hidrogenftalat- 1 nitrat-jone. Uglovi 1 veze su uo-
bitajenl za ovu vrstu Jedinjenja.

Kat jonl, odnosno anjoni zajedno sa molekulima vode formiraju nalz-
menl&no rasporedene slojeve koji su paralelni sa xy-ravni. Ovakvo ponasa~
nje je karakteristicno za Jedinjenja koja sadr2e hidrogenftalat=-jon.

Pod sliénim uslovima kristallizaclje bakar(I1)-Jon gradl polimerni
kompleks.

STRUCTURE OF DI-[TRIS(2,2"-BIPYRIDINE)NICKEL(ID]
HYDROGEN PHTHALATE TRINITRATE TETRAHYDRATE

2. Tomic 1. B. Prelesnlk ¥, LJ. Karanovié 2 and D. Poletl ?

! Institute of Nuclear Scilences, PO Box 522, 11001 Belgrade, Yugoslavia
& Faculty of Mining and Geology, Bugina 7, 11000 Belgrade, Yugoslavia

o Faculty of Technology and Metallurgy, PO Box 494, 11001 Belgrade,
Yugoslavia

ABSTRACT. This work 1s a continuation of our studles on the synthesis and
characterization of coordination compounds contalning transition elements
and anions of aromatlc polycarboxylic aclids.

The dark red monocrystals were obtained by slow evaporatlon of an
aqueous solutlion containing equimolar amounts of copper(1I) sulfate,
2,2’ -bipyridine and sodium phthalate. By adding few drops of concentrated
nitric acid the pH value of solution was adjusted at approximately 2.85:

Crystal data: 668H60N12017N12' Hr-138.35. monoclinlc, space group
ce, a =13.635(4)%, b = 23.680(8)%, ¢ = 22.797(NR, B = 102.34(2)°, V =
=7190(4) &, z = 4, D, = 1.364 g en™®, A (Mo Ka) = 0.71069 X, p = 5.99
em ', F(000) = 3060. Intensitles were collected on an Enraf-Nonius CAD4
diffractometer at room temperature. The data are corrected for Lp and for
absorptlion. The Ni atoms are located by the Patterson method. Anisotroplc
refinement of all non-hydrogen atoms converged to R = 8.92 % for 5528
independent reflections with I > 20(I) and 919 parameters.

In the asymmetric unit there are two crystallographically
independent tris(2,2’ -bipyridine)nickel(I1) cations. The charge bdlance
is achleved by the one hydrogen phthalate and three nitrate lons. Besldes
these lons 1in the structure exist four molecules of water of
crystallization that are hydrogen bonded to the hydrogen phthalate and
nitrate ions. Bond distances and angles are as expected for this type of
compound.

Cation as well as anlons together with water molecules are arranged
in layers parallel to Xy plane. Such layers are typlcal for compounds
contalning hydrogen phthalate ions.

Under similar experlimental conditions copper(II) lon forms a

polymeric complex.




KRISTALNA STRUKTURA DINITRATO-BIS(ACETON 1-NAFTOILHIDRAZON)
BAKAR(1l) KOMPLEKSA

R. Herak!, B. Prelesnik', V. Leovac?

'Institut za nuklearne nauke "Vinéa®, 11001 Beograd, P.fah 522,
nstitut za hemiju, Univerzitet u Novom Sadu, 21000 Novi Sad

IstraZivanja hid i njihovih Inih komplek &ajna su kako sa teorijskog, tako
i sa prakti¢nih aspekata, poito je veliki broj ovih jedinjenja nadao diroku primenu u medicini,
tehnologiji, analiti®koj hemiji itd.”

U nastavku naleg rada na kompleksima metala koji sadr¥e hidrazone, sintetizovan je
kompleks Cu(Il) sa 1-naftoilhid (HL), Cu(HL),(NO,),. Jedinjenje je
dobij keijom toplih alkohol kih rastvora stehiometrijskih koli¢ina bakar(1I)-

)

nitrata i liganda.

Kristalni podaci: [Cu(CyH,N,0),(NO;),, triklini¢an, prostorna grupa P1, boja kristala:
jasno zelena, a=08011(1), b=09174(1), c=10566(1) nm; a=91.91(4), A=110.953).
y=9421(4), V=T217(8).10°am’, Z=1, F(000)=640.11, A=(MoK,)=0.071073 nm,
#(MoK,)=1.471 cm™, R=0.034, R, =0.036 za 2437 nezavisnih refleksija sa [230(1).

d jmanjih

)

Kristalna struktura reena je metodom tefkog atoma i utadnjena
kvadrata sa ani pnim

faktorima za nevodoniéne atome. PoloZaj atoma

P P
vodonika izrafunati su pomoéu kristalohemijskih kriterijuma.
Struktura se sastoji iz kompleksnih molekul ih medjusobno vodoniéni

i van der Wallsovim silama. Atom bakra koordiniran je sa parom atoma kiseonika i parom atoma
azota iz hidrazona gradeéi helatne prstenove koji se nalaze u ekvatorijalnom poloZaju i dva
atoma kiseonika iz dveju nitratnih grupa koji zauzimaju aksijalne poloZaje i koji su znatno

udaljeniji od metala u poredjenju sa Zetiri ostala ligatora.

THE CRYSTAL STRUCTURE OF DINITRATO-BIS(ACETONE
1-NAPHTHOYLHYDRAZONE)COPPER(II)

R. Herak!, B. Prelesnik', V. Leovac?

"nstitute of nuclear sciences "Vinéa®, 11001 Belgrade, P.O.Box 522
*Institute of Chemistry, University of Novi Sad, 21000 Novi Sad

Recent studies of hydrazones and their metal complexes are important from theoretical

point of view, as well as from the practical aspects, since great numb of these complexes have

¥

found wide applications in medicine, technology, analytical chemistry etc.

Asa inuation of our studies of compl o ing, hydrazone we synthesized
Cu(1I) complex with 1-naphthylhydrazone-acetone (H + L) having formula Cu(HL),(NO,),. The
d has been obtained by reaction of hot acetone-alcoholic solutions of stechiometric

quantities of copper(11)-nitrate and the ligand.

Crystal_data: [Cu(C,H,,N,0),(NO,),], colour: light green, triclinic, P1, 2=0.8011(I),
b=0.9174(1), c=1.0566(1) nm; a=91.91(4), B=110.95(3), y=94.21(4)", V=T721.7(8).10°nm’,
Z=1, F(000)=640.11, 1(MoK,)= 0.071073 nm, p(MoK,)=1471 cm”, R=0.034, R,=0.036 for
2437 independent reflections with I23a(I).

The crystal structure has been solved by heavy atom methods and refined by full-matrix
least squares. All nonhydrogen atoms were refined anisotropically, the contribution of hydrogen
atoms has been included. 8

The structure consist of complex molecules held together by hydrogen bonds and van der
Waalls forces. The metal atom is bidentaly coordinated by pairs of oxygen and nitrogen atoms
belonging to two sy

ically related hydrazones and by two more distant oxygen atoms from

two nitrato groups, taking the positions of axial orientation.

v



KRISTALNA STRUKTURA LIZARDITA, "'35‘z°s’°“’4

I.Krstanovi¢ 1 Lj.Karanovié

Katedra za kristalografiju, Rudarsko-geoloskl fakultet, Busina T
11000 Beograd, Jugoslavlija

xrlltilnn struktura Jednoslojnog llzardita, (prostorna grupa
Cm, a = 5,306(5), b=9,186(8), c = 7,289(7) R. Z=2) 1 lizardita,
(prostorna grupa P3Im, a = 5,301(5), ¢ = 7,281(7) R, Z=1) sa slojevima
u dve razlisite orijentacije (u i 7) Je odredena metodama rendgenske
difrakclje sa monokristala.

Zbog neslaganja u dimenzijama oktaedarskog 1 tetraedarskog
sloja kod Jednoslojnog lizardita iz Raduse prisutan Je maksimum
kompresije u oktaedarskom sloju (debljina oktaedarskog sloja Je
2,19 %, a to Je 1 najveca vrednost nadena kod trioktaedarskih €1.:2)
silikata). Ova kompresija lomi ravan u kojo) leze Joni magnezi juma,
tako da su oni razdvojeni du2 z-ose za 0,59 R [z = 0,458(3) za Mg(1) 1
z = 0,376(4) =za Mg(2)]. Posledica Je znatno skracenje rastojanja
Mg(2)-Si koje iznosi 2,86(3) % u odnosu na rastojanje Mg(1)-Si od
3,32(3) £. Ni2i poloza) Mg(2) Jona u oktaedarskom sloju prouzrokuje
priblizavanje OH-grupe tako da se formira kratka veza
Mg(2)-0(4) = 1,77(7) f. Istovremeno ovo dovodi do izduzen)a druge dve
veze Mg(1)-OH, &1ja Je duzina Mg(1)-0(4) = 2,28(9) %. oOvakav raspored
onemogudava postojanje trigonalne simetrije na obe trigonalne ose
geometrijskl idealnog sloja.

Lizardit sa istim brojem slojeva u p 1 7 orijentaciji Je
trigonalan sa ng' Jonima koJi leze u lIstoj ravnl. Postoje dva
razli&ita kontakta izmedu baze tetraedarskog sloja 1 p- odnosno
7-slojeva. Rastojanje izmedu OH-grupe u p-sloju 1 0(1) u bazi
tetraedarskog sloja Je 2,68(8) R, a odgovarajuc¢e rastojanje izmedu OH-
grupe u y-sloju 1 O(1) Je 3,52(9) R.

CRYSTAL STRUCTURE OF LIZARDITE, Hzaslzos(OH)4

1.Krstanovid¢ and LJj.Karanovic

Crystallographlc Laboratory, Faculty of Mining and Geology,
University of Belgrade, Djusina 7, 11000 Belgrade, Yugoslavia.

The crystal structure of a single-layer lizardite, (space group
Cn, Z=2, a = 5,306(5), b = 9,186(8), c = 7,289(7) R) and lizardite,
(space group P3lm, 2Z=1, a = 5,301(5), ¢ = 7,281(7) %) with equal
number of basic serpentine layers ln alternate orientation (p and %)
has been determined by X-ray analysis.

The single-layer 1llzardite from Radusa represent the
oct>btnt' j.e. the case of maximum compression of the
octaherdal sheet due to the misfit of two structurally distinct unit,
octahedral nnd tetrahedral layers. The thickness of the octahedral

sheet 1is 2.19 g. the highest value among the trioctahedral 1:1
2+

extreme case of b

silicates. This compression buckless the plane of Mg ions which
occupy two distinct positions having z coordinates dlfferlng by 0.59 R
(z = 0,458(3) for Mg(1) and z = 0,376(4) for Mg(2)). As a result,
there 1s considerable shortening of the Mg(2)-Si distance, which is
2.86(3) & compared with Mg(1)-Si distance of 3.32(3) R. The Mg(2) 1is
depressed in high and is attracting OH-grou forming short bond
Mg(2)~-0(4) = 1.77(7) R and at the same time inducing the elongation of
two Mg(1)~0(4) bonds which are 2.28(9) %, This arrangement is
destroying the possible trigonal symmetry on both sets of trigonal
axes 1n geometrically ideal arrangement.

The lizadite with equal number of p and 7 layers is trigonal
with no buckling of Mg atomic planes. Two different contacts are
formed between the layers, the distance between OH-group 1in u-layer
and O(1) in baslc tetrahedral layer 1s 2.68(8) %, the corresponding
distance between OH-group in y-layer and 0(1) 1s 3.52(9) .

A



KRISTALNA STRUKTURA Pb-NITRATNOG INKLUZIONCG
KOMPLEKSA LTA ZEOLITA

R.DIHITRIJEVIC‘ i N.PETRANOVIC 2

1Rudarsko Geologki fakultet, Institut za MKPG, Djusina 7,
211000 Beograd, Jugoslavija

Fakultet za Flzicku Hemi ju, Studentskl Trg 16,

11000 Beograd, Jugoslavija

Proces dehldratacije zeollta, izaziva promenu koordinacl je
katjona 1 njihovu delimiénu polarizaciju u intrakristalnim supljinama
1 kanalima a to ima odraza na elektrostatiskom polju unutar kristalne
resetke. Na ovaj nacin indukovano polje 1 periodignost kristalne
resetke, uzrok su specifiénih adsorbcionih osobina zeollita. Ako se
tako tretirani =zeollt dovede u kontakt sa pogodnim adsorbantom,
odvijace se specifiéni procesl obuhvaceni skupnim nazivom sorpclja.
Sustinski, sorpclj)a predstavlja migraciju jona 111 molekula adsorbanta
u zeolitske supljine a zavisl od prirode 1 karakteristika 1 zeolita
i adsorbanta.

Dehidratisani zeolitl imaju afinitet 1 prema elektrolitima kao
sto su rastopl soll (nitratne, sulfatne 1 halogene). Shodno tome u
nekim heterogenim sistemima, zeollt-stopljena so. dolaz!l do inkluzlje
1 akomodacije jona il1 Jonskih parova u zeolitske supljine. Na ova)
natin izmenjenl zeollitl zadob\jgju specifiZne osobine 1 nazivaju se,
zeolitski inkluzioni kompleksi '".

V] °:‘|'- radu prikazan jJe deo rezultata r‘ulh novijih istrazivanja
nitratnih inkluzionih konp!.e;sa (NIK) LTA® zeolita i to onih koJi
se odnose na sintezu 1z rastopa Pb(NO:)a. U tu svrhu sintestizovana su

tri uzorka l’b(NO:')I NIK LTA zeolita sa razllicltlm odnosima Pb-nitrata

i Na-nitrata.
1z hemijskih analiza preratunate su strukturne formule:

€8 10Na-LTA.-8Nl(N0:)-ZPb(NOS) Oznaka = se .odnosi na deo
I1. 7.6Na-LTA.-4.4Pb(N0__‘)-5.6Na(NO:') alumosilikatne mreze LTA

.
I11. S5.8Na‘LTA '6.2Pb(N03)-3.8Na(N09) zeolita, AIRSl‘zO“.

Za strukturna ispitivanja odabran Je uzorak III, kojl Je sadrzao 6
inkludovanih Pb-nitratnih grupa odnosno 6 Pb" katjona. Rendgenska
sniman)a praha zeolita sa 6.2 PB-nitratne grupe obavljena su na
uredjaju Phlilips, PW-1710, uz primenu CuK“ zraenja 1 upotrebu

grafitnog monchromatora 1 Xe-proporclonalnog bronca. Rendgenska
mreg_]a obavl jena su u ugaonom intervalu od 4 - 90" 26, na svakih
0.02° sa zadrzavanj)em brojata u vremenu od 5 sec. Za ntrskturna
ispitivanja metodom Ritvelda korisc¢en Je program Wyrlet . Sva
racunanja obavljena su u prostorno) grupi Pm3m (221) a dimenzlje
Jediniéne cellje ( a°-12.321(9l A) lizradunate sSu pomocu programa

Lsucripc 1z 46 reflekslja. Za prve cikluse rafinisanja koriscenl su
atomskl parametri (Al,Sl)O‘ mreze odredjenl za Na(NOa) NIK LTA

zeollta‘. Pomocdu mapa diferentne sinteze otkrivenl su polozajl Pba' u
polozajima 8(g) a na osama simetrije treceg stepena. Nitratne grupe
veg'l.non su loclrane u polozajima ;4(») { u kontaktu su sa katjonima
pb*’. Faktorl slaganja (Rpl Rup) racunat! sa ovim atomlma vec su se

kretall oko. 18 1 23%. Rafinlsanje strukture Je nastavl jeno ubaclvanjem
katjona Na' u pB-kavez 1 kiseonlka iz nitratnih grupa statistickl
razmestenih u blizinl S8R prstena Sto Je rezultovalo u snizavanju
faktora slaganja na 15 1 194, 1z dobijenlh rezultata mo2e se
zakljueiti da Je isplitivani Pb-nitratni NIK LTA zeolita lzostrukturan
sa odgovarajucim Na-nitratnim kompleksom .
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CRYSTAL STRUCTURE OF Pb-NITRATE INCLUSION COMPLEXES
ON LTA ZEOLITE

R.DIMITRIJEVIC! and N.PETRANOVIC?

;Faculty of Mining and Geology, Institute MKPG, Djusina 7, Belgrade.
Faculty of Physical Chemlstry, Studentskl Trg 16, Belgrade.

Channels and cages in a zeollte structure are filled with water
molecules, but these may be replaced in the process of dehydration by
other molecules. Using a melt as the reaction medium, with the zeolite
in contact with the molten salt, the salt is absorbed into the zeollite
and water molecules are replaced by salt molecules and groups. In thls
way inclusion complexes are formed. The first zeollte inclyslon
complexes were prepared and structurally lnvesstlgated by R.Barrer .
We have investigated the crystal struclures" of Ll'. Na’' and Ag'.
In this paper the preliminary results on structur_’al investigatlons
on Pb-nitrate inclusion complex of LTA zeollte' are presented
Refinement was performed in the Pm3m (221) space groyp using Rietveld
me!.hod.Our ’results speak in favour of isostructural'’>® replacement of
Na® and Pb"" catlons in 8(g) Wyckoff positlions. Further ilnvestigations

-are in progresss.
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KRISTALNA STRUKTURA TRIKLINICNE WBO BRONZE

26

R.2. DllitriJevlc . P I, Tancle U.B.Mio&® 1 2.P.Ned1c®

Rudlrsko-goolotkl fakultet, Institut za MKPG, Pusina 7,11000 Beograd
Goomnutut. Rovinjska 12, 11000 Beograd
SFakultet za fizicku hemi ju, Studentskl Trg 16, 11000 Beograd

Monofosfatne volframove bronze (MPTB) 2ine veliku strukturnu
grupu oksida &lju osnovu izgraduju debljl slojevl "06 oktaedara koje

povezuju tetraedarski PO‘ monoslojevi. Ove bronze mogu se dalje

poda*iti u dve grupe: bronze sa heksagonalnim strukturnim kanalima

M.PTB oplto forlule Ax(POZ)‘(HO:‘)Z- 1 bronze sa pentagonalnim

kmnn HPTB oplta formule (902)4(\403)2_. Ove dve grupe bronzi

medusobno se razlikuju u relativnoj orijentacijl oktaedarskih lanaca u
sukcesivnim uos oktaedarskim slojevima. Obe grupe Jedinjenja

intenzivno se ilpltujxl poslednjih godina 2zbog neobie¢nih magnetnih i
elektriénih svojstava .

MPTB bronza sastava w8026 ispitivana u ovom radu dobi jena je u

procesu termalno indukovanih faznih transfonnclja “3le 0 ° 29H20

kiseline na 600°c. U temperaturnom intervalu od 600-1150°C MPTB bronza
sa porastom temperature pokazuje poulortm transformacije, Slika 1.
Triklini¢na . faza ((a=7. 310(1)A, b =7, 524(1)A, ¢ =7. 686(1)A,

LR =88.90(1)° .B =90.98(1)°, 7, =90.94(1)°), for-lram Je na 1150 C posle
0 Sh odgr-vnn_h. Hem} jska muza faza na 600 °c 1 1150°C dala Je
sastav P\leozs. a saglasno opstoj formuli za MPTB bronze sva cetiri

polimorfa imaju koeficijent u opStoj formull, m=16.

Kristalna struktura trikliniéne faze odredena Je Rietveld-ovom
analizom u prostornoj grupi Pl (No. 2). Za prve cikluse rafinisanja
koriscenl su atomski parametri hl()3 faze s obzirom na sliZnost

rendgenskih difraktograma praha. Polo2aj P u centru simetrije odreden
je 1z Fourie-ovih mapa diferentne sinteze. Finalna Rietveld-ova slika
Wso26 MPTB bronze dobijena na bazl izratunatih atomskih 1 profilnih

parametara, kao i vrednosti faktora slaganja ukazuju na njenu baziZnu
izos!rukturnnlt sa HD:‘ fazom.

LITERATURA

1.J.Giroult et all.,J, Solid State Chem.,44,407,(1982).

2. B. Domenges, M. Coreaud, P, Labbe and 8.Raveau,Ibld 50,173,(1983).
3.A.Benmoussa et all.,Acta Cryst.,C40,573,(1984).

4.J.Glroult et all.,Acta Cryst.,B37,2139,(1981).

5.A.Benmoussa et all.,J. Solid State Chem.,44,318,(1982).

6.2

7.U

8.R

.Z.Teweldemedhin et all.,J. Solld State Chem.,95,21,(1991).
U.Mlo¢ et all.,J. Mater, Scl.,subbmited,(1993).
.Diehl,G.Brandt and E.Sal je, Acta Cryst., B34,1105,(1978).

the monophosphate bronzes with hexagonal tunnels, (PO) (Wo,,)

CRYSTAL STRUCTURE OF TRICLINIC PV, 0 BRONZE

, U.B.Mlo&® and Z.P.Nedié®

Faculty of Mining and Geology, Dept.of Cryst.,busina 7,11000 Belgrade
Geolnstitute. Rovinjska 12,11000 Belgrade
Facul.ty of Physical Chemistry, P.0.Box 137, 11000 Belgrade

The monophosphate tungsten bronzes (MPTB) form a large family
whose framework is built up from Hoa-type slabs interconnected through

slices of !’04 tetrahedra.These bronzes can be divided into two serles,

called MP‘I'B"3 and the monophosphates bronzes with pentagoml tu?mill‘.s
(P0,) “'°3’2- called MPTB;".Thesa two series differ malnly one from
thc other by the relative orientation of the octahedral chalns in the
successlive HO:‘-typo slabs. According to theilr unusual magnetlc
and alectronlc' transport properties the MPTB bronze have been
the subject of intense investigation in recent years. w8°26 bronze
compound investigated in this paper was synthesized in the course of

thermally induced phase transformation of ugwlzom.zmzo acld at

6DO°C In the unperut.ure range from 600-1150 C, MPTB bronze 8 26

shows polymorphous transitlons, Fig.1. The crystal structure of

triclinic WBOZS phase was investigated by the Rietveld method In the

centrosymmetric space group.

Polymorphous transformation of PWeOa2s type bronze
in the temperature ronge from 650 to 1150° C

o) cubic PwgOzs at 650°C "
b) monoclinic  PwgOzsot 750° C
¢) ortharhombic PWsO26 ot 1050° C
d) triclinic PwgOz6 0t 1150° C

4000  BO0O

i tcounts]

S1.1. Redgensk! difraktograml P"8026 bronzli.
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MINERALOSKE I KRISTALOGRAFSKE KARAKTERISTIKE BURNONITA
1Z Pb-Zn RUDNIKA VELIKI HAJDAN

S. RADOSAVLIEVIE! R.DIMITRIJEVIC? LJ.CVETKOVIC? 1 V.STRUMBERGER’

Iinstitut ITNMS, 2Rudarsko Geoloski fakultet, Geoinstitut,
DJjusina 7, 11000 Beograd, Jugoslavija.

Leziste 1 rudnik Pb-2n, Veliki Majdan nalazl se na Juznim
padinama Boranjskog granodioritskog masiva na par kilometara od
kontaktne oreole a udaljeno Je oko 25 km Jugoistoeno od Zvornika.
Petroloskl prikaz granodloritskog masiva kao 1 brojnih pojava
konuktno-ut?-orfnlh promena na okolnim sedimentima 1 skrnglna dao
Je S.Karamata . Boranjsko rudno polje obuhvata vise lokaliteta”, medju
nJima i rudnik Veliki Majdan koji predstavlja sistem stubastih, redje
zienih rudnith tela, deponovanih uglavnom na kontaktu trijaskih
kreeénjaka 1 kvarclatita sa plutonom. Stvaranje minerala u le2lstu
vréilo se u vise sukcesivnih faza koje odgovaraju Jedinstvenom ciklusu
mineralizacije sa razlicitim paragenezama od postmagmatskih do
hidrotermalnih” . Minerall 1z grupe sulfosoll u ovom lezxsu‘_lwgu se
podelitl u nekoliko grupa a neki od njih detal jno su ispitani .

Prilikom ispitivanja mineralnih asocijacija iz rudnog tela 1
rudnika Velikli Majdan zapazill smo burnonlt za koji prilaZe
preliminarne podatke. Ova sulfoso se Javlja zajedno sa Ag-galenitom’,
sfaleritom, piritom 1 drugim mineralima a karakterige Je razliclt
sadr2aj As. Hemljske anallze uradjene su na mikrosondi (Cambridge-
Microscan M9) i date su u Tab.1, 1 na osnovu njih mo2e se govoritl o
prisustvu burnonita 1 nekih &lanova izomorfne serije burnonit-
seligmanit u le2istu. Koli¢ina odbijene svetlostl merena Je u vazduhu
na mikroskopu (Vikers, M-74) uz upotrebu Interferenclonog filtra
(Shott, 200mm) 1 SIC standarda (Leltz, No.514). Rezultati neruxh]a
prikazanl su na Sl.1, i korelativnl su sa literaturnim podacima
Rendgenska difrakciona ispltivanja (Phillps, PW-1710) lzvrsena su na
eistom prahu burnonita (analiza *) a dimenzije Jedinline Ceuﬂe
(10-8.258(1) A, b°-8.705(1) A, c°-7.8118(6) Al V°-554.B(2) A7)

izradunate su 1z 66 refleksija pomocu programa Lsucripc u prostorno]
grupl PnZ‘l (31). Podudaranje izratunatih dimenzija celije sa

literaturnim podacima potvrdjuje valjanost nasih ispltivanja a ona
&ine doprinos poznavanju minerala 1z grupe sulfo soll na tlu Republ ike
Srbije.
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MINERALOGICAL AND CRYSTALLOCRAPHIC CHARACTERISTICS OF BOURNONITE
FROM Pb-2Zn, MINE VELIKI MAJDAN

S. RADOSAVLIEVIC! R.DINITRIJEVIC? LJ.CVETKOVIC? 1 V.STRUMBERGER®

lln:tltute ITNMS, Franse d'Epere 86, 11000 Belgrade,
Faculty of Mining and Geology, Institute MKPG, Djusina 7, Belgrade,
Geolinstitute, Rovinjska 12, 11000 Belgrade, Jugoslavija.

Bournonite from the Pb-2Zn mine Velikl Majdan near 2Zvornik was
investigated by optical (Fig.1), chemical (Tab.1) and X-ray powder
diffraction method (unit cell in the text). The occurrence of
bournonite in the hydrothermal parlge;\esis with Ag-g:la{n . pyrite,
sphalerite, Jamesonlite’, boulangerite , Ag-tetrahedrite and other
minerals represent a new contribution to knowledge of sulphosalts
minerals from Serbia.

Tabela 1. Hemijske anallze burnonita iz rudnika Veliki Majdan.

mineral S Fe Cu Sb As Pb T
burnonit * 21.20 0.05 13.02 22.84 1.28 42.92 101.31
As-burnonit # 20.24 0.23 13.13 13.44 7.72 44.45 99.21

.
c“o.nspba.a'l(Sbo.ssAso.oe)o.us:. 10
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Slika 1. Reflekciona kriva burnonita (®) iz Velikog Majdana

V-MAJOAN RECORD 001 = BUR-SELE AL A2
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KRISTALOGRAFSKI PODACI ZA SRBIJANIT, NOVI BORNI MINERAL
1Z IBARSKE DOLINE

Stevan Djuri¢’, Pavle Tandi¢’, Dobrica Stojanovié™,
Branislav Potkonjak’ i Gordana Radukié™

°  Geoinstitut, Rovinjska 12, 11000 Beograd
= Magnohrom-Institut, P. fah 17, 36001 Kraljevo
** Rudarsko-geololki fakultet, Djuiina 7, 11000 Beograd

Za kalcijum borat heksahidrat, sbijanit, koga je prvi put pomenuo D.
Stojanovi¢ 1992. na 1. konferenciji Srpskog kristalografskog drudtva, odredjene su
kristalografske konstante.

Stojanovié je tada dao podatke za izmerenu gustinu (D, = 2,55), trvrdinu (H
= 5) i na osnovu optitkih merenja pretpostavio da je ovaj mineral monoklini¢an.

Rendgenska ispitivanja smo obavili na fragmentu monokristala dimenzija 0,22
x 0,34 x 0,5 mm’ na rendgenskom goniometru za oscilacije i Vajsenbergovom
goniometru. Snimljena su tri oscilaciona dijagrama i odredjeni parametri a, b i ¢. Kristal
je zatim orijentisan oko b ose, pa je kristal prebaten na v jsenbergov goniometar, gde
je izmeren i ugao B iz dijagrama [hOl]. Dijagram praha, koji je takodje snimljen,
indeksovan je koriste¢i kao polazni podatak za utalnjavanje, vrednosti dobijene sa
oscilacionih i vajsenbergovih dijagrama. U prvi mah ovo je bilo neizvodljivo. Ustanovili
smo, snimajuéi nov vajsenbergov dijagram [h31] dvostruku razliku u parametru ¢. Do
ove razlike je dodlo usled sistematskih galenja za prostorne grupe P2/c i Pc, kod kojih
se refleksije [h0l] tipa pojavijuju samo kao pame ([hOI}: 1 = 2 n). Da bi smo napravili
razliku izmedju pomenutih prostornih grupa, uradili smo odgovarajuéi test. Dileme pri
indeksovanju dijagrama praha smo reiili koriste¢i se indeksovanim vajsenbergovim
dijagramima. Indeksovano je 69 refleksija na dijagramu praha i metodom najmanjih
kvadrata iz svih ovih refleksija izratunata je jediniéna celija.

ICP analizom je utvrdjeno da mineral sadrZi: Ca0 30,28%; B,0, 54.97%; CO,
(gasnom volumetrijom) 0,36% i H,0 (iz razlike) 14,25%; £ = 99,86%. Ostatak do
100% se sastoji od oksida Mg, Sr, Na, K, Fe, Mn, Cr, Ba, Cu, Zn, P, Ti i Al. Idealna
formula je Ca,B(O5(OH),,

Opti¢ka merenja, vriena u hre koj Na losti dala su sledede
rezultate: Dvoosan, negativan; o = 1,580(2); 8 = 1,605(2) iy = 1,623(1). 2V = 62
r>v srednja, y = b.

Mineral kristalile klinino i ima sledeée refetke: 3, =
7,238(1)A; by = 8,136(2)A; ¢, = 8,385(2)A; B = 98,29(2)% Vo = 488,6()A%.
Prostorna grupa je Pc (br. 7). Gustina D,, = 2,55 i D, = 2,55 takodje; Z = 2.

Mineral sa ovim osobinama nismo nasli u literaturi, pa moZemo da potvrdimo
da se radi o novom mineralu.

CRYSTALLOGRAPHIC DATA FOR SRBIANITE, NEW BORON MINERAL
FROM IBAR VALLEY, SERBIA, YUGOSLAVIA

STEVAN DJURIC", PAVLE TANCIC®, DOBRICA STOJANOVIC ™, BRANISLAV POTKONJAK® AND
GORDANA RADUKIC™

*  Geoinsti injska 12, 11000 Belgrade, Yug
" Maugaohrom-Institut, PO. Box 17, 36001 Kraljevo, Yugosiavia
"~ Rudarsko-geoloski fakultet, Djudina 7, 11000, Beigrade, Yugoslavia

The first report about determination of Srbianite, calcium borate
hexahydrate, come from D. Stojanovié (1992) without crystallographic data except non
indexed X-ray powder pattern. This mineral was described as the white and colorless
crystals up to 40 mm large, found in the borehole approx. 60 km south from Kraljevo,
Serbia, Yugoslavia. Associated minerals are minerals colemanite, veatchite,
hy:robomcite piskanite, probertite, ulexite nobleite, howlite, organic compounds and
others.

Optically biaxial, negative, with ay, = 1.580(2); By, = 1.605(2) and yy,
= 1,623(1); 2V = 62% r)v mean, y = b.

The unit cell, determined by oscillation and Weissenberg photographs,
refined by least squares method of powder pattern from 69 indexed reflections, checked
by Weissenberg photographs, was moroclinic: 2, = 7.238(1), by = 8.136(2), ¢o =
8.385(2) A, B = 98.29(2)°, V, = 488.6 A’. The space group is Pc (#7). Z = 2. d
= 2.55 glen’, dg,,, = 2,55 g/em®, hardness (Mohs) = 5.

ICP analyses yield: CaO 30.28, B,0, 54.97, CO2 (by gas volumetry) 0.36
and H,0 (by difference) 14.25 %. The rest amount up to 100 % consists of MgO, SrO,
Na,0, K0, FeO, MnO, Cr,0;, BaO, Cu0, ZnO, P,0,, TiO and AL,0;.

Ideal formula: 2Ca0 3B,0,.3H,0 or Ca,B,0,(OH),. The name is for place
of occurrence.

Because the mineral with a such properties is not described previously, we
can confirm that srbianite is a new mineral,
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A. flawruh, C. hypuh, B. Crajesuh, A. lpenesuh

PyRapcKkO-reOnouxi $axyaTaT, Ynusepauter y Beorpany,
Byunna 7, 11000 Beorpan, Jyrocnasuja

KPUCTANOMPADCKO-TEOXEMUJCKA NPOYYABAKA TYPMASIUHA
CA FOIMJE (J3 CPBUJA)

Y noapyujy naanuHe Fomuje, y jyrosanaanej CpBuiu, xoje npu-
nana Konaouuuxoj OBNACTH TEePUMJAPHOr MATMATHIMA # MeTanorenMje,
TepuM JapHu MHTePMODM JAPHU MATMATCKH KOMNNexc je nNpencTasneH nay=-
TOMCKO-CYSBYAKAHCKHM, BYAKAHCKUM M BYAXAHO-KAAGCTHYHMM Macama, 2
YHRAMEHT jo ¥a jaehuM nenoM OPUHCKO ~HBABHIKH naneoso Jcko-Me3030 §~

cKM Bpojna opy CPb, Zn, Ag, Bi, W, Mo, As, Sb, B, U
M Ap.) W eHAorexe anTtepauKje cTexa nojasnyjy Ce i Yy MArMaTHMA W y

cTeMaMa $yHmaMeNTa. TYPMAMMM Je OTKPUBEM HA ImA noxanureta =~ lo-

nujexo) penu ¥ Panynosuy, Y PAIAMMKTHEM reoNouKO ~reoXe M JCKHM Cpe~
AMHAMA: HA MPBOM Y @HIOKONTAKTHOM ofony rp T-KBAPU T~
CXOr' MACMBA, Ca Bi-W-Mo-As MUNEPANUIAUUJOK, HA APYTOM Y TPAKACTHM
P " ap ca W, As, Bi, Mo, Cu, Fe-Cyn¢unHuM opynne-
nuMa CCTajenuh, 1902). Y osoM pany ce npukasayjy PpeaynTaTs npaux
on PeMAreHCKUX W FeOXeMAJCKIX npoyvasana no

jenHor yJopxa TYPMA/IHHA CA OBMX noxanwTeTa.

TypManuu ce Yy Fonujcxoj peuw nojasayje y NPHIMATUUNUN xpu-
CTAMKMA BeAMUMHE RO 2 CM, 2ajenHO CA KXRapuoM M NAACHOK ACOM. My~
npoy Je yTopYy RA CY KPHCTAAM ONTHUXH Hexo~

n;nun. uTO yxasyje na cy cnoxexor cacTasa. ¥ Panynosuy, TYPMANUH
ce nojasayje y BHRY Maca M PADMJANHUX ArperaTa, Y aconujauniu ca
npoyuasasa <cy noxasana na o

u ey P

TYPMANUH ONTUUKH XOMOTeM.

MNapameTPH KPHUCTANHE pPeleTX® noBKjeNH Mpexo TNoRaraka peHaren=
exe NMPPAXUMIe MPAXA, NPOPANYHOM HeTOROM HajMABMX KBANPATa, Ha
ocuosy 78 (loamjexa Pexad u 13 CPasnynomaund pednexcuja CyxnyueHe
u.L.). Ha Hamy J y hesniy, cy: a=
15.965(3), e.-T.IGOl(S) ) VI V°-15lo.6(6) X‘ (Fonujcxa Pexa), "
a_=15.945(4), ¢ =7.2177(7) X, u Vv =1589.2(7) 2* (Panynosau).
Y

Pasnuxe Yy BONUUMHH MAPAMETAPA XPHCTANHE peueTKe yxaayjy Ha
pasmuKe y CACTABRY NPOYNABAHUX TYPMA/MUHA. uTC je TaKohw HRAMUMPAHO
M ORTHUKHM P npoyy. Ha ocHOBY ROGHMJeRWX NapamMe=
TAPA KPHCTANHE peleTxe K nujarpaua Epprecht-a C10%3) maheno Je aa
Typuanuu Paaynosna npeacTansa apanut (G3-652X0 ca Heuwro uepauTcKe
xownosenre (5-7 %), a TypHaaux Foaujcxe Pexe Su BSuc npenasvor
APBBUTCKO-MEPSUTCKOr CacTan Conmoc oxo 60:40) K ca WIBECHUM caap~
major T®.
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A. Dangi2, S. Djurid, B. Stajevil, D. Prelevid
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Djusina 7, 11000 Belgrade, Yugoslavia

CRYSTALLOGRAFIC-GEOCHEMICAL STUDY OF TOURMALINE
FROM THE GOLIJA MT. ¢ SW SERBIA)

At the Golija Mt., in the south-west Serbia, which behinds to
the Kopaonik magmatic and ore district, the Tertiary intermediary
magmatic complex is rvepresented by plutonic-subvolcanic, volcanic,
and volcano-clastic masses, and most of the ground is the Drina-
Ivanjica schist complex of Paleozoic-Mesozoic age.Numerous ore oc-
currences CPb, An, Ag, Bi, W, Mo, As, Sb, B, U,etc.) and endogenic
rock alterations appear in both magmatic and surrounding rocks.
Tourmaline is discovered at two localities = the Golijska Reka
and the Radulovac, as appearing in different geological-geochemi~
cal facies: in the endocontact rim of the granodiorite-quartz-mon-
conite massif, with Bi-W-Mo-As mineralizations,and in the laminar
hornfels and scarns, with W, As, Bi, Mo, Cu, Fe-sulfide ore occur-
rances (respectively) (Stajevi¢, 1992). The present paper reports
the first results on mineralogical,optical, XRD, geochemical inve-
stigation of two tourmaline specimens, one from each localities.

Tourmaline at the Golijska Reka occurs in euhedral crystals
up to 2 cm in size, associated with quartz and feldspar. The thin
section study shown that the crystals are optically inhomogeneous,
which indicates their complex composition. At the Radulovae, tour=
maline occurs in masses and radial aggregates, in an association
with guartz and sulfide minerals. In the thin section, tourmaline
is optically homogeniocus. ’

The cell parameters obtained by least-sguaers refinement of
powder diffraction data, based on 75 (Golijska Reka) and 73 ¢ Rad-
milovac) indexed Chexagonal unit cell) reflections (L. including)

are: a = 15,965(3), o = 7.1604(5) R, and v.s 1580.6(6) Iy (Golijska
Reka), and a_= 15.945(4), c = 7.2177(7) X, and v = 1589.2(7) £
(Radulovac).

The differences in cell parameters indicate some differences
in tourmaline compesition, which are also indicated by optical
studies. Based on determinated cell parameters and the Epprecht’s
(1953) diagrams, tourmaline from the Radulovac was determinated
as dravite (93-95 %) with some sherl component (5-7 %), and tour-
maline from the Golijska Reka was found to be of transition dravi-
te-sherl composition (ratio around 60:40) and maybe with some
elbaite component.
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Indeksi za kvantifikeciju stepena
smektitizacije u zemljidtu

Nikols Kostié, Jasmina Milidevié, Dragan Jov3ié

Laboratorije za mineralogiju zemljista
Poljoprivredni fakultet, Zemun, Nemanjina 6

Izvod.- Kventitativna procena sadrieje minerala glina
u zemljiStu i sedimentnim stenama Je veoma oteZana zbog ne-
pravilnosti u njihovim strukturama, pojave interstratifika-
cija i interkalacija u okviru meSovito-slojevitih silikate.
Proufavanje transformacija minerala gline u zemljisdtu zasno-
veno je na promenama prilikom kontrakcija 11i ekspanzije
filosilikata posle hemijske 1li fizilke obrade uzorka, npr.:
stepen otvaranja ilita i hlorita, stepena interkalacija Al-
hidroksidima i dr.

Relativni steper kontrakcije 111 ekspanzije filosilika-
ta moZe se proceniti koridéenjem jednostavne numeridke-indeks
metode. Ona moZe de posluZi kao znalajen dodatak tradicional-
nom opisivanju difraktogrema. Indeksi se rafunaju na osnovu
razlike integrala pod difrakcionom krivom u odredjenom opse-
gu ugla ¢ za dijagrame dobijene posle zasiéivanja K, Li ili
Mg, i zasiéivanja etilen-glikolom (EG).

Za odred%ivanje stepena smektitizacije koriSéena su
dva indeksa. Prvi za odredjivanje vrste procesa stvaranja
(transformacija / neoformacija) a drugi za odredjivanje do-
minantne vrste smektita ( montmorionit / beidelit). Proces
stvarenja odredjen je iz razlike integrala difraktograme
uzorke zagidenog KCl i suSenog na 110°C i istog uzorka na-
knadno tretiranog parama etilen glikola. Za odredjivanje
vrste smektita primenjen je modifikoven Green-Kelly-Thorez
test, Poals zasic¢ivanja LiCl, i suenja na vazduhu, zagreva-
nja na 250°C i naknadnog tretmana etilen-glikolom.

Indeksi za kventifikaciju stepena transformacija minera-
la glina u zemljiStu omoguéavaju numeridko uporedjivanje
difraktograma uzoraka frakcije gline i praha. Preporucuje
se upotreba indeksa samo za uzorke iz istog zemljisnog profi-
la,katene, hronosekvence ili litosekvence zemlji8ta podto
metoda nema potpunu kvantitativou vrednost .

Index for an Estimation of the Degree of Smectitisation
in Soils

Nikola Kostié, Jasmina Miliéevié, Dragan Jovdid

Laboratory for Soil Mineralogy
Paculty of Agriculture, Zemun, Nemanjina 6

Abstract.~ Simple numerical method for routine X-ray
diffraction investigations of soil samples are needed but
are unavailable due to the minersl mixing end intergrades.
Proposed set of indices could facilitate a comparative esti-
mation of proportions of K, Mg or Li collapsible minerals
expecially for vermiculite and smectites, as well as pro-
portions of hidroxy intercalated and after swelling inter-
layers and minerals, after solvation with ethylene glycol,

The indices are based on an estimation of the shif-
ting of the X-ray diffraction pattern (diffractogram) of
tlo‘)1 spacing due to various saturations.

A lithium contraction and a potassium contraction in-
deces expres the degree of interlayer contraction upon Li
or K saturation relative to K and / oxr Mg saturated sample,

‘respectively. .

Subtracing the K from Li yields en ALi-K index expre-~
aing relative proportions of neoformed smectite and beideli-
te forms. Other useful indices may'beobesed on contraction
after K-saturetiog and heating to 110“C compared with Mg -
saturation at 25 "C, will indicate the presance of inter-
stratified vermiculite and high cherge smectite. Also,gly-
cerol - expansion index could be calculated ss an aid in
comparing of proportions of interstratified smectites.

The indices can be a useful aid in the study of mine-
ral trensformations when computer enalyses of X-ray diffra-
ctograms is unavilable.
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TERMALNO INDUKOVANE FAZNE TRANSFORMACIJE
Ca FORMI LTA I FAU ZEOLITA

v.pondur®, R.Dimitrijevic® 1 A.Kremenovic®

Irakultet za Fizi&ku Hemiju, Studentski Trg 16, 11000 Beograd
2pudarsko Geoloskl fakultet, Dusina 7, 11000 Beograd, Jugoslavija

Publ ikovanl rozultau"‘ o faznlm transformacljama M-LTA
(MsL1i,Na,K,Rb,Cs) zeolita 1znad 700 C promovisall su zeolite kao
perspektivne prekursore za sintezu novih alumosilikatnih
materijala. Tako Je postupkom visokotemperaturne fazne transformacije,
moguc¢e uredenu alulnsl).lkq.gu ll‘%le LTA 2 oiun prevestl u
kristobalitski', tridimitski™, ANA . 111 v strukturni tlp
mre2e sa istim stepenonm uredenostl. Ovakav relativno prost nagin
sinteze alumosilikatnih faza otvara moguénost kreiranja uredenostl Si
1 Al katjona u odredenoj merl Sto drugim metodama nije mogude.Podacl o
faznim transformacijama LTA 1 FAU zeolitsklh mre2a izmenjenih
dvovalentnim katjonima  su oskudnl™. NJihovo  poznavanje Je
vazno kako sa aspekta mehanizma rusenja zeolltske resetke tako 1 sa
stanovista transformaclje tetraedarskih Jedinica u amorfnom prekursoru
kao 1 njlhovog uredenja u resetku novonastale faze. U ovom radu
prezentirani su rezultati ispitivanja transformaclje M-LTA 1 M-FAU
zeolita (M=Ca,Sr,Ba) koJjl se odnose na Ca. Fazne transformacl je Ca-LTA
zeolita u fukcljl temperature od 700-1600 C prikazane su na Sl.1.
Ca-LTA resetka se rusi izmedu 750 i 800 C 1 nastaje mng:trukturlunl
CaAlaSlzo' prekursor. Nastavak odgrevanja iznad 900 C dovodl do

rekristalizaclje tetraedarskih SBU Jldlntca prekursora u meSavinu dve
faze istog sastava 1 to heku-CaMaSl'O. (10-5.1143(6) A, co-M.Tl(l)

A 1 anortita (na 1700°C. l°-8.176(2) A, bo-12.831(9) A, 00-14.151(9) A
a°-93.08°(4). 30-115.70°(3). 10-9:.zo°(4)). Heksagonaln! pollmorf Je

metastabilan i na goso’c transformiSe se u anortit &lja Je stablilnost
ispitivana do 1600 C. Transformacija Ca-FAU prekursora zﬂnvrhvn se na
1000°C formiranjem anortita kojl Je ispitivan do 1400°C. Anortitske
faze formirane iz LTA 1 FAU prekursora med jusobom se razlikuju po
stepenu uredjenostl’ Al,Si mreze.

Strukturno ispitivanje haksa-CaAlzslzﬂ. faze metodom Ritvelda Je

obavljeno na Ca-LTA prekursoru koji Je 2aren na 990°C 1 predstavlja
mesavinu heksa faze i anortita. Finalna Ritveld-ova slika utacn)avanja
dvofaznog uzorka Je prikazana na S1.2. zajedno sa lzracunatim
faktorima slaganja.
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SousvNe

THERMALLY INDUCED PHASE TRANSFORMATION
OF Ca FORMS OF LTA AND FAU Z2EOLITES

V. Dondur‘ WR. mlnlt.rl_]evicz ¢ I\.Kreuenv.w).c:z

‘Flculty of Physical Chemlstry, Studentskl Trg 16, 11000 Belgrade
Facully of Mining and Geology, DJusina 7, 11000 Belgrade, Jugoslavija

Recently published artlclesl" promoted zeolites as perspective
precursors for a synthesis of new aluminosilicates. In the present
paper the hlgh temperature transformations of Ca-léTA and Ca-FAU
zeolites were investigated. After calcination at 1100 C both started
zeolites frameworks were transformed 1in anorthites. The crystal
structure of hexagonal CaA1251=0‘ phase was investigated by the

Ritveld method.

S1.1 ~ Fazne transfo
Phase transformations of Ca~LTA precursor rmacije Ca-LTA zeoll
in the temperature range from 700 to 16000 C ta od SObneolGIPerlt
a- 295 ure do 1600°C.
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KRISTALOGRAFSKI PARAMETRI USOVITA, Baz(Ca.Hx)(A!Fs)z

1.Petrovi¢ i Lj.Karanovi¢

Katedra =za kristalografiju, Rudarsko-geoloskl fakultet, BDusina T
11000 Beograd, Jugoslavlja

1z podataka, dobijenih difrakcljom sa sprasenog uzorka, a uz
korisdenje programa za IBM-AT kompatibilne personalne racunare,
(TREOR, VISSER 1 LSUCRIPC), indiciran Je dljagram praha, izradunutl
parametri Jedinitne cellje 1 odredena moguca prostorna grupa
sintetitkog usovita an(Ca.Hg)(AIFG)z kao i prirodnog usovita
BnZHg(AlFs)z navedenog u JCPDS datotecl (br. 19-1391). Uslovi ispiti-
vanja | rezultatl su prikazani u tabelama 1 i 2.

Tabela.1l., Uslovi ispitivanja usovita Baz(Ca,Hg)(AlF6)z

Difraktometar PHILIPS PW1710
Zracenje Cu LFF 40kV 30mA
Talasna duzina (%) 1,54178

Opseg uglova (20) 10-60

Korak (726) 0,01

Vreme po koraku (s) 0,5

Tabela.2. Izratunate dimenzlije Jedini¢nih cellja (R) usovita

Ba, (CaMg) (AIF ), Ba,Mg(ALF,),

a = 14,460(6) a = 14,379(7)

b = 13,661(7) b = 13,636(9)

c = 9,330(2), c = 9,309(3)

8 = 103,98(3 8 = 104,08(4)°

v = 1789(2) Vv = 1770(2)
prostorna grupa: Pzzln 111 P2

1

Povecanje dimenzlja Jediniéne cellje usovita Baz(CnNg)(AlFs)z
u odnosu na usovit Bazng(AlF6)2 Je pocledica delimiZne zamene manjeg
Jona Hg” veéim jonom Ca".

CRYSTALLOGRAPHIC DATA FOR USOVITE, Baz(Ca.Hg)(A1F6)2

1.Petrovi¢ and LJ.Karanovie

Crystallographic Laboratory, Faculty of Minlng and Geology,
University of Belgrade, Djusina 7, 11000 Belgrade, Yugoslavia.
From data obtained by x-ray powder diffraction method, using
programs TREOR, VISSER and LSUCRIPC on an IBM-AT compatible PC, all
reflections are indexed, unit cell parameters and possible space
groups are determined.
Experimental conditions and results for synthetic usovite
Baz(Ct.Mg)(AlF6)2 and natural usovite Bazﬂg(AlFs)z (Jcros, N°. 19-
1391) are given in tables 1 and 2.

Table.1. Experimental conditlons for Baz(Ca.Mg)(AlF6)2

Diffractometer PHILIPS PW1710
X-ray tube Cu LFF 40kV 30mA
wavelength (R) 1.54178

Profile range (°20) 10-60

‘Step width (°20) 0.01

Step time (s) 0.5

Table.2. Calculated unit cell parameters (R) for usovite

an(ClMg)(AlFs)z BazHg(AlF612 ,
a = 14.460(6) a = 14.379(7)

b = 13.661(7) b = 13.636(9)

c = 9.330(2) c= 9.309(3)o

B = 103.98(3 B = 104.08(4 3

vV = 1789(2) v = 1770(2)

Space group: lelu or PZ,

The increasing lattice cell parameters of Baz(CaHg)(A1F6)2

2

indicate possible incorporation of bigger Ca' ’lon at the place of

smaller Mgz’.
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TERMICKA STABILNOST PARAMETARA ELEMENTARNE CELIJE
POLI-B-HIDROKSYBUTIRATA (PHB)

2.Skrbie, V.Divjakovic, Institut za fiziku PNF Novi Sad

Biopolimer poli-g-hidroksibutirat (PHB) pripada klasi visoko kristalnih
polimera. Kristalise u regularnoj helikoldalno} konformaci ji (prostorna gru-
pa No.18) sa dva antiparalelna lanca (duz ose c) u ortorombsko) elemen-
tarnoj celijt | parametrima cellje a=5,76 A, b=13,20 A 1 ¢=5,96 A /1/.

Metodom rasejanja X-zraka u sirokougaonom podru¢ju (WAXS) na uzorku (PHB)
ispitana Je termic¢ka stabllnost parametara elementarne cellje. WAXS dif-
raktogrami uzoraka snimani su na difraktometru za prah (Philips PW 1050) sa
modulom (Anton Paar HTK 10) za kontrolisano grejanje uzorka. Uzorak Je
zagrevan od sobne temperature do rastopa, pri ¢emu su difraktogrami snimani
nakon 1zotermnog tretmana uzorka u trajanju od Jednog casa na zadatim
temperaturama. Difraktogrami su takodje snimani pod istim uslovima pri
nladjenju uzorka iz rastopa. Na osnovu polozaja (26), difrakcionih maksimuma
(020), (110) 1 (101), odredeni su parametri elementarne celije a, b 1 ¢ u
funkclji temperature. Metodom najmanjih kvadrata ove vrednosti su podesavane
na funkclju y=yo(1+At), gde Je yo vrednost odgovarajuceg parametra na 0°c, A
termi¢ki koeficljent sirenja i t temperatura.

Podesavanje eksperimentalnih podataka na navedenu linearnu zavisnost poka-
zuje da se parametar a menja sa temperaturom, pri cemu se 22 odgovarajuci
koeficijent termickog sirenja doblja vrednost A=1,4:0,3 K °. Istovremeno
parametri b 1 c ostaju nepromenjeni. Za parametar c ovakav rezultat se mogao
ocekivati Jer njegova vrednost zavisi iskljucivo od konformaclje makromo-
lekula. Povecanje vrednostl parametra a sa porastom temperature moZe se
objasnitl delimi¢nom promenom ortorombske celije u heksagonalnu /2/ Ssto
omogucava prostorno i energetskl povoljnije pakovanje makromolekula. Hla-
denjem uzorka, tJ. kristalizacljom iz rastopa, prvo se formira smekticka
pseudoheksagonalna resetka, koja snizavanjem temperature prelazi u stabilnu
ortorombsku.

PostoJe¢i difraktogrmi su poslu2ili za nalazenje koef'ici jenta k u izrazu za
stepen kristalnost! po metodi Hermans-Weidinger /3/. Ova vrednost Je
odredena § iznosi k=1,06%0,08. Stepen kristalnosti PHB odreden na ova) na¢in
Je linearna funkcija temperature i pokazuje vece vrednosti pri hladenju. Ovo
se objasnjava delimi¢nom termic¢kom degradacijom polimera /4/ u toku ukupnog
termickog tretmana uzorka PHB.
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THERMAL STABILITY OF UNIT CELL PARAMETERS OF POLY-B- HYDROXYBUTIRATE (FPHB)
2.8krbi¢, V.Divjakovic, Institute of Physics, Faculty of Sciences Novi Sad

Biopolymer poly-B-hydroxybutirate (PHB) belongs to the class of highly
crystallic polymers. It crystallizes in the regular helicoidal conformation
(space group No 19) with two antiparallel chalns (along c-axis) and ortho-
rhombic unit cell with cell parameters a=5,76 A, b=13,20 A 1| ¢=5,96 A 71/,

Thermal stability of unit cell parameters of PHB sample was studied using
x-ray diffraction in the wide angle region (WAXS). WAXS diffractograms were
taken on the powder diffractometer (Philips PW 1050) with the module (Anton
Paar HTK 10) for controlled sample heating. Sample was heated from room
temperature till the melt, the diffractograms being recorded after the
isothermal treatment of the sample during an hour at glven temperatures.
Diffractogrames were also taken under the same conditions during the cooling
of the sample from the melt. On the basis of the position (20) of the
diffraction maxima (020), (110) and (101), unit cell parameters a, b and ¢
were determined as the function of the temperature. These values were fitted
using least squares fit to the function y=yo (1+At), where yo is the value of
the corresponding parameter at 0°C, A is the thermal expansion coefficlent
and t denotes the temperature.

The above described linear fit of experimental data shows that the parameter
a_i:hnnges with temperature with the thermal expansion coefficient A=1,4%0,3

Meanwhile, parameters b and c remain unchanged. Such result was to be
expected for the parameter ¢ since its value depends solely on the
conformation of the macromolecule. The increase of the parameter a with
temperature could be explained by the partial trensformation of the
orthorhombic cell into the hexagonal one /2/ which cause spatially and
energetically more favourable macromolecular packing. 1n the process of
cooling, i.e. the crystallization from the melt, there forms a smectic
pseudohexagonal lattice first, which by temperature lowering turns into the
stable orthorhombic one.

The diffractogrames obtained allowed us to determine the coefficient k in
the expression for the degree of crystallinity according to Hermans-
-Weldinger method /3/. This value was determined to be k=1,06:0,08. The
degree of crystallinity of PHB determined in this way is a llnear function
of the temperature and shows higher values during cooling. This 1is explained
by the partial thermal degradation of the polymer /4/ during the complete
thermal treatment of PHB sample. .
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KPHCTAYOTPASCKH NOAAIH 3A 2-METHNIHPHAHIHYM
TPHXXOPOMAITAHAT, (CJH,NH) [MnCl,]

Crepan Bypah', Kocra Hmromsh™ m II. M. Illaxoxmh™

*  Pyrapcxo-reomouxH paxynter, beorpax, Bymuua 7

dapuaneyTckn gakyunrer, beorpaz, Bolmoze Crene 450

#4% 3xpyxeHa maSoparopnia 3a Hose uarepuiaxe CAHY,
Beorpaz, IlI. gax 816

Y uHby HCOHTHBAKA XYMHHHCUSHTHHX ocobuna
YOMMIEKXCHHX JjenHmewa, CHHTEOTH3IOBAHH CY KPHCTANH (RH),MnC1, u

RH(MnCl,;), rae je RH NPOTOHOBAH 2-NMEeTHNNHPHAWI . EnexTpoHcka

CTPYKTYpa NaHraHa KOZ OBHX KOMONEKCHHX JeAuwena Je oA BeIHKOD
TeOPeTCKOr 3HAYaja 38 IYMHHHCUSHUHJy. Y OBOM paly MPHKA3aHH
Cy Pe3yITATH KPHCTANOrPaFCKHX MEepena Ha KPHCTAXHMA RH(MnCl3).
KpHCTaIH Cy RPOBHAHH, pyxuyacTe Gole, Cnabo XHTPOCKOMKH,
BeNHUHHEe M3IMely 0,04 mm H 1,2 mm. MHOCH OZ BHX Cy ONTEheHH H
MPeTCTABLEHH CY CAMO $PATMEHTHME, 8 HeKH Cy y ZApy3aua HIH
6xHxwenn. Hnax, obnux HN je worao GHTH PEKOHCTPYHCAH, mMa H
ONTHUKH OZPeNeH JEeAHOKPYXHHM FOHHOMETPOM Wapke Unicam, THI
§.25. Kaxo ce Ha CHHUH 1 NOXe

BHASTH, HEJ)PA3IBHIEHHIE MBOCHH HA

XPHCTAYHNA CY XXHHOAOME , OPTOAONE c

u Gaza. Ha HCTOM TCOHHOMETPY CMO

OCUMTIALHOHOM M@TOAOM MOMORY FHIMA L\
ozpezuru  npuBTHXHE  MapaNeTpe 8

pemeTxe a, by H Co, AOK CMO yrao
B ozpeauXH ONTHUKHM WepekHMa ca
MBOCHH ZoMa (h0l] ® [~hOl)] mpens
nsocHH Gaze. Jowe [Okl) cy Gume a
CHMETpHYHE , A Ce MOXe 3aKby4HTH AN

Ze Ce pAAH_ O MOHOKIHHHUHHM
xpuctaxuna. [lonTo Cy KpHCTANH ~
6HIH  HZeNHMHYHO XHT POCKOMNHH , b
MPeTXOAHO CNO MOPATH KpHCTaNe 28

3aTANENO Y IHHAGMAHOBE KaMHIape. )

0z oRaxo ZOBHIEHHX NMOAATAKA CMO . ) foucramse gopue 2-4OTKIMNDNANKKYM
momzH 28 OH CNMO TAYHO OAPEAHIH TPAXROPOMBNFANBTE
napameTpe pemetxe. Auppaxrorpan ™9 bt e TGt

npaxa OBOr MaTepHjaxa z20 Je 72 teichloromanganace
pepnexcuie xo 20 = 70°. Cse

pegprexcHie CMO HHAGKCOBANH M MapaMeTpe pemeTke yTAUHHIH
MeTOZOM Hajuamux kBazpaTa. [lapaMeTpH KpHCTalNHe pemeTke 2=
MeTHIMUPHAHHHYM TPUXXOPOMAHTraHATA, (CeH,NH)[MnCl,] Jecy:

a, = 8,0%9(3) A; b, = 7,232(2) R; ¢ = 9,817(4) A; 8 =
100,90(2)°% V, = 561,8(4) A’. D, = 1,69 g/cm’; D, = 1,73 g/cm’;
g = 2,

CRYSTAL DATA ON 2-METHYLPYRIDINIUM TRICHLOROMANGANATE,
(CH,NH) [MnCl,]

stevan Djurié’, Kosta Nikolié&™ and P. M. Nikolié&™
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The optical properties of various complex
compounds of manganese(II) with different heterocyclic bases
have been studied for almost thirty years. These complex
component belong to the (RH)MnCl, and RH(MnCl,) types, where
RH is protonated 2-methylpiridine. The effect of the ligand
field in the luminescence properties of some of these complex
compounds was previously investigated. The electronic
structure of manganese(II) in these complex compounds is of
great theoretical interest. In this paper crystal data on 2-
methylpiridium with manganese chloride RH(MnCl,) is presented.
The main aim was to increase our knowledge of the energy band
structure and various energy states which should help towards
a better understanding of optical experimental results.

Synthesized crystals of this compound were

_slightly red, faintly hygroscopic and transparent. Their

sizes were between 0.04 mm and 1.2 mm. Many of them were
damaged and twined so that only fragments of the single
crystals could be used for crystallographic investigations.
The crystal forms are shown in Fig. 1. Three main forms of
faces have developed on these crystals: (hol), ([Okl) and
[{001). Because they are hygroscopic, they were first fused in
a Lindeman glass capillary. The fragments of the single
crystals with dimensions of about 0.8 mm were oriented and
oscillation photographs were taken using the single crystal
goniometer "Unicam", type S.25. From these photographs the
unit cell parameters a, b and ¢ were measured. The angle f
was obtained optically, using the same instrument. This data

. was used as a "starting point" to indexing a powder diagram,

taken by a Philips, PW 1820 diffractometer. All 72 peaks,
including Ka;, obtained with monochromatic ACuKa radiation up
to 20 = 70> was indexed to a monoclinic unit cell:

a, = 8.059(3) A; b, = 7.232(2) A; ¢, = 9.817(4) A; B =
100.90(2)% V, = 561.8(4) A’

The density was also measured, and the number of molecules
per unit cell was calculated:

D, = 1.69 g/em’; D, = 1.73 g/em’; Z = 2.
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