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Chemical bonding study in carbyne compounds using
the electron deformation density method.

Anne Spasojevi¢-de Bir¢ and Nguyen Quy Dao
Laboratoire de Physico-Chimie Moléculaire et Minérale, URA 1907 du CNRS,
Ecole Centrale Paris, 92295 Chatenay-Malabry Cedex, France

Abstract,

Joint experimental and theoretical electron density deformation methods have lead to a
better understanding of the chemical bondings in carbyne compounds. In particular, the nature
of the triple chromium - carbon bond has been determined. Conjugation and hyper conjugation
cffects have also been evidenced. Recently the linearity of the W = C - H moiety has been
established from neutron diffraction results.

Izvod.

Zajednicki eksperimentalan i teoretski elektron cvrstoce deformacije metoda je vodio za
bolje poznavanje od hemijske veze u “carbyne” spoj. Narocito, karakter od trojne hrom -
ugljenik veze je bio definisan. Konjugacija i iperkonjugacija efekti su bili isto istaknuti.
Nedavno, linearnost od W = C - H deo, je postavio preko nucleari difrakt resultata.

The carbynic complexes have been discovered in 1973 by E. O. Fischer [1]. Their
originality consists in a triple bond between a transition metal and a carbon atom, which makes
them very unstable, sensitive to moisture, air and temperature. In relation with this very specific
structural character, the chemical bonding in this family of compounds requires special attention
in order to understand a new and important area of organometallic chemistry. As a matter of
fact, carbyne complexes have been recognized as precursors in the synthesis of organometallic
products which take part into catalytic reactions. Our goal was to investigate the electronic
deformation density of two members of this family: the trans-chlorotetracarbonyl
phenylmethylidyne (I) and its methylitic analog (II) (figure 1); the neutron structure of
BrW (=CH)[(P(CD3)3)2(C2H?2)]2 (III) was determined (figure 2). In order to obtain
informations of interest to the chemist on topics such backdonation, conjugation or
hyperconjugation effects [2].

1. Density deformation studies of (I) and (II).

The joint multipole model refinement and ab initio CASSCF study has given to
important chemical informations concerning carbyne complexes. The carbyne bond has been
characterized by an ellipsoid of density accumulation originating in the carbon atom facing a
depopulated metal orbital. A qualitative resemblance with the density pattern of the carbon



3

monoxyde interaction was noticed, indicating that both types of interaction can be rationalized
in terms of ¢ donation and  backdonation. The density ellipsoid associated with the carbynic
bond, relatively smooth and more extended toward the & bonding regions, is in keeping with
the unbalanced character of the electron flows, more important for the © backdonation than for
the ¢ donation, eventually leading to a large negative net charge for the carbynic carbon. This
backdonation interaction gives the carbon atom an electronic configuration close to 62n2 and
then formally corresponding to a negatively charged carbon. The backdonation secems to be
even stronger, though anisotropic, in the phenylcarbyne compound, in relation with a
conjugation effect between the phenyl ring and the metal-carbon triple bond (figure 3). A
weaker hyperconjugation effect was noticed in the methyl complex. The experimental
investigations on the charge density agree with the evidence obtained from vibrational
spectroscopy that two conformers of the methylcarbyne, eclipsed and non-eclipsed, do coexist
in the crystal at 100 K. The hypothesis of an electronic, intramolecular effect originating in the
methyl group of (II) and responsible for the observed breakdown of the C4y symmetry in the
Cr(CO)4 moiety was ruled out from an anlysis of the CASSCF wave function, and from both
the theoretical and the modelized X-M deformation maps. Finally, the experimental and
theoretical orbital d populations are in good agreement for the methyl complex and confirm the
homopolar character of the metal-carbyne interactions (espacially for the © bonds) as compared
to the similar metal-carbonyl couplings.

a) b)

H2

b

Figure 1. Molecular structure. a) phenylcarbyne complex (I); b) methylcarbyne complex (1I).
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Figure 2. Conjugation effect in () a) experimental static deformation map in the planc containing the phenyl

ring; b) in the plane perpendicular to the phenyl ring (contours 0.1 e.A3).

2. Neutron diffraction study of (III).

Churchill et al was the first to obtain the crystallization of a simply methylidyne
complexes (R = H). From 1981 to nowaday, only six species has been characterised from
diffraction studies. These molecules adopt a pscudo octahedral structure. For the complexes
whose position of the terminal hydrogen was determined, the value of the M = C - H angle
scems significally differ from 180°, contrary to the results obtained for the other carbyne
complexes. Unfortunately, all the structural results obtained for the methylidyne compounds
came [rom X-ray experiments which does not allow a good precision for the hydrogen position
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determination. Furthermore, some of these compounds display a positional disorder of the cis
or trans ligand. In order to obtain more precise results, we have undertaken the structure
resolution of the partially deuterated complexe (III) from a neutron diffraction experiment
performed on a four-circle spectrometer at low temperature.

The general features of the structure can be briefly described as following: i) The metal
lics in a pseudooctahedral environment. ii) The W = C bond distance is one of the shortest
distance reported. iii) In a first approximation the four phosphorous atoms are situated on the
cquatorial plane. The intra P - W - P angles (<P - W - P = 81.1(3)°>) differ significatively from
the inter P - W - P angle (<P - W - P = 98.5(3)°>) as observed for other similar complexes.
This dmpe ligand bent toward the bromium atom (<C1 - W - P = 93.4(2)°>). This is in
agrcement with the Kostic and Fenske calculations which have demonstrated that the
phosphorous ligand are oriented towards the groups with the weakest m-acceptor, as alrcady
observed experimentally for other carbyne complexes. iv) The most significant result of this
work, is the first precise determination of the W = C - H bond angle (178.1(9)°).

Therefore this study [3] demonstrates clearly for the first time the linearity of the W =C

- H group in this series of compound.

Figure 3. Molccular structure of methyldyne complex (IIT).

[1] E. O. Fischer, “Nobel Vortrag”, Angew. Chem., 1974, 86, 651

[2] a) A. Spasojevic-de Biré, Nguyen Quy Dao, C. Thieffry, A. Strich, M. Bénard, Inorg. Chem., 1990, 29,
4908.b) A. Spasojevic-de Biré, Nguyen Quy Dao, N. K. Hansen, E. O. Fischer, Inorg. Chem., 1993, 32,
5354. ¢) A. Spasojcvic-de Biré, Nguyen Quy Dao, P. J. Becker, M. Bénard, A. Strich, C. Thieffry, N. K.
Hansen, C. Lecomte, in “Application of charge density rescarch to chemistry and drug design”, NATO Asi
Series, Plenum Publisher, NY, 1991, 385

[3] A. Spasojcvié—de Biré, Nguyen Quy Dao, A. Cousson, J. M. Kiat, M. D. Hopkins, unpublished results



CRYSTAL STRUCTURES OF METAL UREA COMPLEXES

N. G. Furmanova

Institute of Crystallography, Russian Academy of Sciences, Moscow, Russia

Urea, CO(NH,),, (Ur) is of interest for researchers, because it is able to form both
clathrates and complexes with metal salts. Some of the latter exhibit biological activity;
they can serve as models for metal — ion binding in biological systems. In addition, the
availability of great number of structural data makes it possible to reveal some crystal-
-chemical regularities.

The lecture is primarily concerned with complexes of non-transition metals.
Structural features of urea complexes are considered depending on the metal cation and
anion nature. Considerable attention is given to mixed complexes containing two different
metals.

In complexes with alkali metals, urea molecules often bridge two metal atoms. In
Li;SO43Ur and NaCl-Ur structures metal atoms are coordinated by both urea molecules
and anions. However, in Lil-2Ur structure I anions are not involved in coordination. All
these crystals are built of infinite chains linked to one another via hydrogen bonds.

In complexes of other metals, urea molecule, as a rule, acts as monodentate ligand
coordinating metal atom trough oxygen atom.

For alkaline-earth metals, a number of complexes of various composition was
obtained depending on the component ratio in solution. MgBr, forms [MgUr(H,0),]Br;
and [MgUrs]Br4Ur crystals. Both structures contain octahedra| complex cations.
Ca(NO;), forms Ca(NOs),"4Ur and Ca(NOs),Ur-3H,0 complexes. In the former, Ca atoms
has octahedral coordination involving 4 Ur molecules and 2 monodentate NO; groups. In
the latter, NO; groups are bidentate, and coordination number of Ca atom is 8,coordination
polyhedron is intermediate between dodecahedron and square antiprism. These structures
contain discrete complexes. Isolated octahedral complex is found also in the structure of
Ca(N3),'Urs, whereas Sr(Ns),'Ur has a layer structure: azide anion is tridentate; one of its
terminal atoms coordinates two Sr atoms, and another coordinates one Sr atom. Urea
molecule bridges two Sr atoms, which coordination numbers reach 8 (distorted square
antiprism).

Zinc and cadmium complexes are of interest. ZnSO4 and Zn(NOs), form typical
octahedral [ZnUrs]** complexes; anions do not participate in metal coordination. At the
same time, ZnCl, and Zn(CH;COO), form molecular complexes of ZnX,Ur, composition.

A tendency of Zn atom to coordinate Cl atoms manifests itself in presence of other
metal atoms. In ZnCl,MnCl,-5UrH,0 a complete separation of ligands occurs: all urea
molecules are bonded to Mn atoms, and all Cl atoms are bonded to Zn atoms. The formula
of the complex may be written as [MnUrs(H,0)][ZnCl4].

The ligand separation is observed also in the structure of ZnCly*CrCl;-6Ur-2H,0.
However, in this crystal Zn atom can not use all Cl atoms, and one of them remains
uncoordinated. The formula of the compound is: [CrsUrs][ZnCl4]CI-2H,0.



Complex of different composition was also obtained: 2ZnCl,'CrCl;-7Ur. In this
structure, on the contrary, Cl atoms are deficient to form two [ZnCl,]* anions. As a result,
the crystal contains two types of anions and has a formula [CrUrs][ZnCl4][ZnCl;Ur].

Although Cd belongs to the same group of Periodic system of elements, its
crystal-chemical behavior is quite different.

CdCl2Ur crystal is not molecular, but is built of chains formed by bridging Cl
atoms. Cd atom has octahedral coordination (4Cl+2Ur). CdCly'Ur crystal contains similar
chains, but one of CI atoms acts as triple bridge connecting them into double chains.

In CdlIy2Ur crystal the separation of ligands is observed. The structure consists of
octahedral complex [CdUrs]** cations and chain [Cdls]., anions with tetrahedral Cd
coordination.

So, a great variety of structural types is observed in metal urea complexes. Their
geometric characteristics are also discussed in the lecture. Some properties of crystals are
considered.



Neutron Diffraction as a Tool in Crystal Structure Determination.

Roland Tellgren
Inst. of Chemistry, Uppsala University
Box 531, S-751 21 Uppsala, Sweden

Scientific research in various domains concerning the structure of matter has been of
keen interest in chemistry, physics and biology for many years. the largest quantity of
information has been derived, of course, from X-ray crystallography. However
beginning in the 1960’s neutron diffraction techniques have become to an increasing
extent an important complement and in some cases a necessity for a successful
structural investigation. The neutron diffraction technique as a tool for crystal structure
determination is closely related to the more familiar X-ray diffraction technique. It is
therefor natural that the similarities and differences between the X-ray and neutron
diffraction technique are pointed out and that comparisons are made between the two
techniques. This is further justified since a neutron diffraction study is seldom or never
carried out until a careful X-ray study has been made. The reasons are twofold: an
unknown structure is generally solved more easily from X-ray data, and the cost of a
neutron diffraction study is at least hundred times that of an X-ray study. This, of
course, represents a serious limitation when combined with the fact that the size of the
single crystals or the amount of powder needed for neutron diffraction must be one to
ten thousand times larger. However the advantages of neutron diffraction can be
summarised as follows:
¢ Light and heavy atoms can usually be determined with the same precision which is
not the case with X-rays where the scattering power depends on the number of
clectrons in each atom.
¢ Elements with adjacent atomic numbers can be separately identified as neutron are
scattered by the nuclei. The scattering power is not strictly related to the atomic size
but to the nuclear energy levels.
¢ Due to these differences in energy levels, isotopes of an element have often very
different scattering powers. An isotopic substitution can thus drastically change the
scattering conditions in a crystal.
¢ Atomic positional and displacement (thermal) parameters are not affected by bonding
or lone-pair electrons.
¢ Unique information about the magnetic structure can be derived as the uncharged
neutron has a magnetic moment which can interact with the permanent magnetic
moments of atoms with unpaired electrons.
¢ Equipment for high and low temperatures and pressures can easily be designed as
materials such as aluminium and quarts glass are nearly transparent for neutrons .
Metal alloys with a scattering power close to zero can be used for sample holders.

After a short introduction of the basic properties of the neutron and its consequences for
crystal structure work in general, the main lecture will be focused on the study of some
magnetic structures.
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SYNTHESIS AND STRUCTURE OF MANGANESE(II) COMPLEX
WITH 1, 2-PROPANEDIAMINETETRAACETIC ACID

Dusan J. Radanovica, Srecko R. Trifunoviéa, Vera M. Milovanoviéb,

Zoran D. Matovi¢?, Hiroshi Kawaguchi®

aDepartment of Chemistry, Faculty of Science, University of
Kragu jevac, 34000 Kragujevac

Fabrika automobila, DD , 34000 Kragujevac

Department of Chemistry, Faculty of Science, Kochi University,
Akebono-cho, Kochi 780, Japan

In reaction of MnCO3 and 1,2-propane diaminetetraacetic acid
(H41,2—pdta) a new complex of Mn(II) was prepared for which the
structure was determined by X-ray analysis.

Colorless prismatic crystals were obtained by slowly evaporation
of water solution. The complex crystallizes in the space group lQl/n
of the monoclinic crystal system with a = 1.0993(2) nm, b = 1.4092(2)
nm, ¢ = 1.1753(1) nm, V = 1.8097(3) nma, B = 96.302(9)0, Z = 4. The
cell unit is Nij_ type containing seven-coordinated Mn(II) ion with
H21,2—pdta ion acting as a hexadentate ligand and one water molecule.
The 62 axis (in approximation) going through oxygen of coordinated
water molecule, central Mn(II) ion and middle-point C-C bond of the

diamine "backbone" ring bisects the N1-Mn-N2 bong angle, making the

two glycinate (R rings) (as well as the G rings) nearly identical.
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SINTEZA I STRUKTURA MANGAN(II) KOMPLEKSA SA
1, 2-PROPAN-DIAMIN-TETRASIRCETNOM KISELINOM

Dusan J. Radanovica, Srec¢ko R. Trifunoviéa, Vera M. Milovanoviéb,

Zoran D. Matovic? i Hiroshi KawaguchiC

%Institut za hemiju, Prirodno-matematicki fakultet, Univerzitet u
Kragujevcu, 34000 Kragujevac

bFabrika automobila, DD , 34000 Kragujevac

cDepartment of Chemistry, Faculty of Science, Kochi University,

Akebono-cho, Kochi 780, Japan

U reakciji MnCO3 i 1,2-propan-diamin-tetrasircetne kiseline
(H41,2—pdta) nagradjen je novi kompleks mangana(IIl) ¢ija je struktura
odredjena na bazi rendgenske strukturne analize.

Bezbojni prizmati¢ni kristali dobiveni su laganim uparavanjem
vodenog rastvora a pripadaju prostornoj grupi P21/n monoklinic¢nog
sistema sa a = 1,0993(2) nm, b = 1,4092(2) nm, ¢ = 1,1753(1) nm
V = 1,8097(3) nm’, B = 96,302(9)°, Z = 4. Osnovna celija je tipa NbF_zl_
Jona i sadrzi heptakoordinovani Mn(II) jon sa H21,2—pdta Jjonom  kao
heksadentatnim ligandom i Jjednim molekulom vode. C2 osa simetri je,
koja prolazi kroz atom kiseonika koordinovane vode, jon mangana i
sredinu C-C veze ledjnog diaminskog prstena, polovi N1-Mn-N2 ugao veze

¢ineci dva R glicinska prstena (kao i G prstenove) priblizno

ekvivalentnim.
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Di-Rubidium Hexaaquacobalt(II) Tetra(Ilydrogen Phthalate)
Tetrahydrate

Dejan Poleti ", Liiljana Karanovi¢  and Bogdan Prelesnik o

* Department of General and Inorganic Chemistry, Faculty of Technology and Mctallurgy,
P.O. Box 494, 11001 Belgrade, Yugoslavia
** Laboratory of Crystallography, Faculty of Mining and Geology, Dusina 7, 11000 Belgrade,

Yugoslavia
*** Institute of Nuclear Sciences Vinca, P.O. Box 522, 11001 Belgrade, Yugoslavia

This work is part of our studies of the transition metal complexes containing anions of
1,2-benzenedicarboxylic (phthalic, Hppht) acid.

An attempt to prepare Co(IT) complex analogous to Rb,[Cu(pht),;]-2H,0 yielded the
title compound with formula Rb,[Co(H,0)s](Hpht)s-4H,0. The complex is isostructural
with Ky[Ni(H,0)s](Hpht)s-4H,0 described previously by Biagini Cingi and coworkers * .

Crystal and experimental data. Formula C3;HiCoO46Rb,, M, = 1070.52, monoclinic
system, space group P’2,/c, a = 10.322(2), h = 6.856(2), ¢ = 30.070(4) A, B = 97.34(14) °,
V=2109.6 (8) A}, Z=2, p,=1.68 g cm”, p(Cu Kor) = 2.79 mm™', [(000) = 1082, A =
=0.71073 A. The structure has been solved by Patterson and Fourier methods and refined
to R =11.2 %, for 2535 reflections with /¥ >4c(/) and 276 parameters.

The structure consists of double chains of hydrogen phthalate anions parallel to x axes,
octahedral [Co(H,0)s]*" cations, Rb" ions and water molecules. The Co-O, distances
range from 2.063 to 2.131 A, whereas angles in coordination polyhedron are close to 90 °©

Both independent Hpht ions have similar conformations, bond distances and angles. The
chains of Hpht ions are held together by van der Waals contacts. On the other side, there is
a system of hydrogen bonds including O atoms from Hpht ions, coordinated water
molecules and water of crystallization, which is partially disordered.

There are no short intramolecular hydrogen bonds found in some other compounds
containing Hpht ions.

M. Biagini Cingi, A.M. Manotti Lanfredi and A. Tiripicchio, Acta Cryst., C40, 56, (1984).
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Di-Rubidijum-Heksakvakobalt(II)-Tetra(Ilidrogenftalat)-
-Tetrahidrat

Dejan Poleti *, Ljiljana Karanovi¢ ™ i Bogdan Prelesnik *

* Katedra za op$tu i ncorgansku hemiju, Tehnolosko-metalurski fakultet, P. pr. 494, 11001 Beograd
** Laboratorija za kristalografiju, Rudarsko-geoloski fakultet, Dugina 7, 11000 Beograd
*** Institut za nukleranc nauke Vinca, P. pr. 522, 11001 Beograd

Ovaj rad je deo nasih istraZivanja na komplcksima prelaznih metala koji sadrzc
anjone 1,2-benzendikarboksilne (ftalne, H,pht) kiscline.

Tokom pokuSaja sinteze Co(Il)-komplcksa koji bi bio analogan jedinjenju
Rb2[Cu(pht)]-2H,0 nastalo je jedinjenje formule Rby[Co(H,0)s](Hpht)s4H,0, &iji je
naziv dat u naslovu. Kompleks je izostrukturan sa Ky[Ni(H,0)s](Hpht)s-4H,0, koji su
ranije opisali Biagini Cingi i saradnici '.

Kristalni i eksperimentalni podaci. Formula Ci;HsCoO6Rb,, M, = 1070,52, mono-
klini¢ni sistem, prostorna grupa P2,/c, a = 10,322(2), b = 6,856(2), ¢ = 30,070(4) A,
B =97,34(14)°, ¥V = 2109,6 (8) A’, Z=2, p,= 1,68 g cm™, n(Cu Ka) = 2,79 mm’,
I7(000) = 1082, > = 0,71073 A. Struktura je rc§cna Patersonovom i Furijcovom sinte-
zom i utaénjenja do R = 11,2 %, za 2535 rellcksija sa /" >4c(F) i 276 paramctara.

Struktura sc sastoji od dvostrukih lanaca hidrogen(talat anjona paralelcnih sa x
-osom, oktacdarskih [Co(H,0)¢)*" katjona, jona Rb" i molckula vode. Rastojanja
Co-0,, iznosc izmedu 2,061 i 2,131 A, dok su uglovi u koordinacionom policdru
bliski 90 °.

Dva kristalogralski nczavisna Hpht-jona imaju slicne konlormacije, uglove i
veze. Lanci Hpht-jona su medusobno povezani Van der Valsovim silama. S druge
stranc postoji sistem vodoni¢nih veza u Cijem stvaranju ucestvuju O-atomi Hpht-
-jona, koordinirana voda i voda kristalne rcictke (koja jc delom statisticki
rasporcdcna).

U ovoj strukturi ne postoje kratke intramolekulske vodoni¢ne veze kakve su
nadcene kod nekih drugih jedinjenja koja sadrze Hpht-jone.

"' M. Biagini Cingi, A.M. Manotti Lanfredi and A. Tiripicchio, Acta Cryst., C40, 56, (1984).
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POTASSIUM 3-DITHIOCARBOXY-3-AZA-5-AMINO-PENTANOATE DIHYDRATE

Bogdan V. Prelesnik, Katarina Andjelkovi¢®, Zorica Markovié", Tibor Sabo*,
Srec¢ko Trifunovié##

Institute of Nuclear Sciences "Vinéa", POB 522, 11001 Belgrade

“Faculty of Chemistry, University of Belgrade, POB 158, 11000 Belgrade

“Faculty of Metallurgy and Technology, 81000 Podgorica

*#Department of Chemistry, Faculty of Sciences, University of Kragujevac,
34000 Kragujevac

Potassium  3-dithiocarboxy-3-aza-amino-pentanoate K+(DAAP)- has been
obtained by the reaction of ethylidene-N,N "-diacetatedihydroxychloride and
corresponding amount of carbon disulfide in presence of potassium-hidroxyde on room
temperature. Product has been recrystallized from hot water. Characterization of the
compound has been performed by micro analysis, IR and PMR spectroscopy, and its
crystal and molecular structure determined on the basis of X-ray crystal structure
analysis.

Crystal data: KS,ON,C;H,;, Mr=268.40, monoclinic, space group P2 Jc,
a=13.8156(12), b=6.9473(17), c=12.4225(14) A, B=111.661(9)°, Z=4, V=1108.1(8) A3,
d.=1.609 Mgm?, d,=1.606 Mgm?, A(MoK,)=0.710734, wW(MoK )=0.83 mm-,
F(000)=560, T=293 K, ENRAF-NONIUS CAD-4 DIFFRACTOMETER.

The structure was solved by direct methods (MULTAN) and difference Fourier
synthesis and refined by full-matrix least squares to R=0.039, R,=0.041, S=0.957 on
the basis of No=2030 independent reflections, satisfying I>30(I) criterion. Number
of variables Nv=144. Structure is built up from K+, DAAP- ions and molecules of
water, connected by Coulomb forces and hydrogen bonds.

The most interesting feature of the structure is the state in which NCS, group
of DAAP- exists. On the basis of X-ray crystal structure analysis it is found that this
group resonates between two forms:

~ Nt~ ~ N+ . . .
with equal occupation of each of them in the
“ and I crystal. There are some important facts

G C speaking on behalf of this finding:
LG S N sH

1. N-C bond length is slightly longer then N=C distance, but it is far away from single
N-C bond.
2. C-§ distances are very close to each other and N-C-S and S-C-S angles are very near

to 120°.
3. In the final AF synthesis there is no evidence of maxima in vicinity of S atoms which

would correspond to S-H distance.
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KALIJUM 3-DITIOKARBOKSI-3-AZA-5-AMINO-PENTANOAT DIHIDRAT

Bogdan V. Prelesnik, Katarina Andjelkovi¢’, Zorica Markovi¢*, Tibor Sabo®
i Sre¢ko Trifunovié*#

Institut za nuklearne nauke "Vinca", P.F. 522, 11001 Beograd

*Hemijski fakultet, Univerzitet u Beogradu, P.F. 158, 11000 Beograd
**Metalursko-Tehnoloski fakultet, 81000 Podgorica

##Prirodnomatematicki fakultet, Univerzitet u Kragujevcu, 34000 Kragujevac

Kalijum 3-ditioksi-3-aza-5-amino-pentanoat K*(DAAP)- dobijen je reakcijom
etilendiamin-N,N’-di-acetata-dihidrohlorida i odgovarajuce kolic¢ine ugljen disulfida u
prisustvu kalijum-hidroksida na sobnoj temperaturi. Sirovi proizvod je prekristalisan
iz tople vode. Karakterizacija dobijenog jedinjenja izvi$ena je mikro analizom, IC i
PMR spektroskopijom, a molekulska i kristalna struktura odredjenc su
rendgenostrukturnom analizom.

Kristalografski podaci: KS,0,N,CH,;, Mr=208,40, monoklinicni, prostorna
grupa P2jc, a=13,8150(12), b=6,9473(17), c=12,4225(14)A, B=111,661(9)°, Z=4,
V=1108,1(8)A% d_=1,609 Mgm-, d,=1,606 Mgm?, A(M0K6)=O,71073A, w(MoK )=0,83
mml, F(000)=560, T=293 K, ENRAF-NONIUS CAD-4 DIFRAKTOMETAR.

Struktura je resena direktnim metodama (MULTAN) i diferentnom Fourier-
ovom sintezom i utaénjena metodom najmanjih kvadrata do R=0,039, R,=0,041,
S=0,957 koriséenjem No=2030 nezavisnih reflcksija sa/=30(I), dok je broj parametara
bio Nv=144. Struktura se sastoji od K* i DAAP- jona i molekula vode, vezanih
medjusobno Coulomb-ovim silama i vodoni¢nim vezama.

Najinteresantniji strukturni podatak dobijen iz strukturne analize je razreSenje
stanja u kome se nalazi NCS, grupa u DAAP anjonu. Na osnovu rendgenostrukturne
analize utvrdjeno je da ova grupa rezonira izmedju formi,

~ N* / ~ N+/ . . .
) gde su one podjednako populisane u kristalu.
I ' " Tome idu u prilog sledece Cinjenice:

C C
SH”  N§” s~ SSsH

1. N-C veza (~1,34 A) je nesto duza od dvostruke N=C veze, ali je znatno kraéa od
jednostruke N-C veze.

2. §-C veze su prakti¢no jednakih duzina, a uglovi N-C-S i S-C-S vrlo su bliski uglu od
120°.

3. U konaé¢noj AF mapi nije zapazeno prisustvo maksimuma u blizini S atoma koja
bi odgovaralo zbiru atomskih radijusa S i H atoma.
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DIAQUA-2",2"-(2,6-PYRIDINDIYLDIETHYLIDENE)-
-DIOXAMOHYDRAZIDECOBALT(II) HEXAHYDRATE

Bogdan V. Prelesnik®, Katarina Andjelkovié™ and Ivana Ivanovié™

“Institute of Nuclear Sciences "Vinéa", Laboratory of Condensed
Matter Physics, POB 522, 11001 Belgrade
“Faculty of Chemistry, University of Belgrade, POB 158, 11000 Belgrade

For the first time complexes containing singly- and doubly-deprotonated ligand
H,L=2",2"-(2,6-pyridindiyldiethylidene)-dioxamohydrazide belonging to the class of
planar pentadentates have been synthesized. As shown the geometry of pentagonal
bipyramide found in previously synthesized [Co(H,L)(H,0)(MeOH)J|(CIO,),1! complex
where the ligand appears in its neutral form has been preserved in doubly-deprotonated
complex, as well.

Crystal data: Crystal system triclinic, M,=534.35, a=8.947(1), b=10.474(1), c=
13.846(1)A, a=107. 79(2), B=94.12(2), y=69.93(2), space group PI, V=1129.5(5)43 Z=2,
d, = 1.57 Mg-m-3, F(000)=558, A, =0.710734, n(MoK,)=0.83 mm, I° < 0 < 29, /20
scanning, T=293 K, CAD;4 automated diffractometer.

Remaining relevant data: number of measured intensities 4319, number of
independent reflexions with / > 3o(I) used for crystal structure determination 3421,
number of parameters refined 45/ (all H atoms were isotropically refined), R=0.038,
R,=0.039, §=0.87.

The crystal structure was solved by heavy-atom miethods and refined by full-matrix
least squares.

The coordination polyhedron around cobalt is pentagonal bipyramid with N;OZ
donor set of atoms in the basal plane. Axial positions are occupied by water oxygen
atoms. The coordinated polydentate ligand is planar. The planarity of the ligand is
conditioned by the existence of four condensed chelate rings. Coordinated to the metal
molecules of water as well as crystalline water molecules are included in complex and

extended hydrogen bonding network.

K. Andjelkovié, I. Ivanovié, B. Prelesnik, V. Leovac and D. Poleti, Polyhedron, in press
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DIAKVA-2',2"-(2,6-PIRIDINDIILDIETILIDEN)-DIOKSAMOHIDRAZIDK OBALT(II)
HEKSAHIDRAT

Bogdan V. Prelesnik’, Katarina Andjelkovié™ i Ivana Ivanovié™

*Institut za nuklearne nauke "Vinéa", Laboratorija za fiziku kondenzovane
materije, P.Fah 522, 11001 Beograd
“*Hemijski fakultet, Univerzitet u Beogradu, P.Fah 158, 11000 Beograd

Po prvi put su sintetisani kompleksi Co(II) sa jedanput i dvaput deprotovanim
ligandom H,L = 2',2"-(2,6-piridindiildietiliden)-dioksamohidrazidom iz klase planarnih
pentadentata, pri ¢emu je oko Co(II) saduvana geometrija pentagonalne bipiramide
prisutnakod prethodno sintetisanog kompleksa [ Co(H,L)(H,0)(MeOH)|(CIO,),' u kojem
se ligand javlja u neutralnoj formi.

Kristalografski podaci: Triklinicni sistem, M,=534,35, a=8,947(1), b=10,474(1),
c=13,846(1)A, a=107,79(2), B=94,12(2), y=69,93(2), prostorna grupa P1,V=1129,5(5)A°,
Z=2d, = 1,57 Mg- m?3, F(000)=558, Ayuxa=0,71073A, (MoK ,)=0,83 mm-1, Ie < 0 <
29, w/20 skening T=293 K, CAD-4 automatski difrakiometar.

Ostali relevantni podaci: broj izmerenih intenziteta 4319, broj nezavisnih refleksija
sa ] = 3o(I) koriséenih u rendgenostrukturnoj analizi 3421, broj utacnjavanih parametara
451 (svi vodonikovi atomi izotropno), R=0,038, R,=0,039, $=0,87. Struktura je reSena
metodom teSkog atoma i utacnjena metodom najmanjih kvadrata sa punom matricom.

Koordinacioni poliedar oko kobalta je pentagonalna bipiramida sa N;O, donorskim
sctom atoma u bazalnoj ravni, dok su aksijalni poloZaji zauzeti atomima kiseonika iz
koordinovanih voda. Koordinovani polidentatni ligand je planaran. Njegova planarnost
je uslovljena postojanjem &etiri petoé¢lana fuzionisana helatna prstena. Koordinovane i

kristalne vode grade razgranatnu i kompleksnu mrezu vodoni¢nih veza.

K. Andjelkovié, I. Ivanovié, B. Prelesnik, V. Leovac and D. Poleti, Polyhedron, in press
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Cis- and Trans-Influence in Pt Complexes.
Crystal Structure of Dii0d0(1,4-dithiane)platinum(II),

Zivadin D. Bugar¢ié!, Karin Lévqvist?, Bertil Norén2 and Ake Oskarsson?

[University of Kragujevac, Faculty of Science, Department of Chemistry,
P. O. Box 60, 34000 Kragujevac

2University of Lund, Inorganic Chemistry 1, P. O. Box 124, $-221 00 Lund,
Sweden

The present work is part of an investigation aiming to correlate kinetic,
thermodynamic and struciural properties of square-planar complexes of
palladium(II) and platinum(II) containing sulphur-donor ligands. The trans-
influence, -2 expressed as the extend to which a ligand L in a metal complex
lengthens or shortens a bond M-X frans to itself2, is expected to run
approximately parallel to the trans-effect of L, as displayed by the substitution
rate of X3. In order to study further the affinity of Pt to S in different types of
ligands we have synthesized and determined the crystal structures of Diiodo(1,4-
dithiane)platinum(II).

Diiodo(1,4-dithiane)platinum(II) [PH(C4HgS,)Iy], M, = 569.13, tetragonal,
P432,2, a = 8.985(1), ¢ = 12.286(2) X, V =991.9(2) &3, 7 = 4, D, = 3.811
Mg m3, MoKo, A = 0.7107 &, p = 20.79 mmrl, F(000) = 992, T = 293 K,
R =0.0249 for 965 unique reflections with I > 26(I). The coordination around Pt
is square-planar with a maximal deviation of 0.0007 A (S) from the least-square
plane through PtI,S,. Pt bonds to two iodides in cis position and to the two
sulphurs of the cyclic dithioether, 1,4-dithiane, which acts as a chelating ligand.
The acceptor-donor distances are Pt-I = 2.6026(7) and Pt-S = 2.277(3). The boat
conformation of 1,4-dithiane is adopted. Normal distances and angles are found
with the 1,4-dithiane ring. The crystal is bult up from discrete complexes. The
shortest Pt-Pt distance is 6.2154(6) A.

IPidock, A., Richards, R. E. and Venanzi, L. M. J. Chem. Soc. A (1966) 1707.
2Mason, R. and Towl, D. C. J. Chem. Soc. A (1970) 1601.

3Oskarsson, A, Norén, B., Svensson, C. and Elding, L. 1. Acta Crystallogr.,
Sect. B 46 (1990) 748.
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Cis- i Trans-uticaj u kompleksima platine.
Kristalna struktura Dijodo(1,4-ditian)platina(Il)

Zivadin D. Bugar¢i¢!, Karin Lovqvist?, Bertil Norén? i Ake Oskarsson?

1Univerzitet u Kragujevcu, Prirodno-matematicki fakultet, Institut za
hemijske nauke, P. O. Box 60, 34000 Kragujevac

ZUniversity of Lund, Chemical Center, Inorganic Chemistry 1, P. O. Box
124, S-221 00 Lund, Sweden

Ovaj rad je deco ranije zapocetih istrazivanja u iznalaZenja korelacije
izmedu kinetickih, termodinamickih i strukturnih svojstava kvadratno-planarnih
kompleksa paladijuma(ll) i platine(II). Pokazano je da male promene u strukturi
kompleksnog jedinjenja znatno uti¢u na brzinu supstitucije. Kod kompleksa
platine(II) razlikujemo dva efekta: Kineticki trans-efekat, koji se odnosi na brzinu
hemijskih reakeija, recimo pri izucavanju supstitucionih reakcija i trans-uticaj,
koji opisuje prome u duZini veza u kristalu. Odnosno, trans-uticajl:2 nekog
liganda L odraZava se na duzinu veze drugog liganda X, koji se nalazi u trans
poloZaju u odnosu na L, a veza M-X moZe biti duza ili kra¢a u poredenju sa
referentnom X-M-X.3 U cilju izuCavanja i kvantitativnog merenja trans-uticaja
sumpor-vezivnih liganada u kompleksima Pt(Il), sintetisali smo i odredili
strukturu dijodo(1,4-ditian) platina(II) kompleksa.

Struktura kristala, dijodo(1,4-ditian)platina(Il), [Pt(C4HgS,)I,], odredena
je difrakcijom x-zraka (Mo Ka, A = 0,7107 A) na sobnoj temperaturi pomocu
CAD-4 difraktiometra. Nadeni su slede¢i parametri: tetragonal, P4532,2,
a = 8,985(1), ¢ = 12,286(2) A vV =91902) A3, Z = 4, Dy = 3,811 Mgm3,
i = 20,79 mm-l, F(000) = 992, R = 0,0249 za 965 refleksija sa I > 2o(I).
Koordinacija oko Pt je kvadratno-planarna. Dva jodo liganda se nalaze u cis
polozaju, a druga dva mesta u koordinaciji zauzimaju dva sumpora iz 1,4-ditiana,
koji je bidentatni ligand. DuZina veze Pt-I iznosi 2,6026(7) A, a duzina veze Pt-S
2,277(3) A. Prilikom koordinacije molekul 1,4-ditiana zauzima konformaciju
lade. Najkrade rastojanje Pt-Pt iznosi 6,2154(6) A

IPidock, A., Richards, R. E. and Venanzi, L. M. J. Chem. Soc. A (1966) 1707.
ZMason, R. and Towl, D. C. J. Chem. Soc. A (1970) 1601.

30skarsson, A., Norén, B., Svensson, C. and Elding, L. I. Acta Crystallogr. Sect.
B 46 (1990) 748.
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STRUCTURE OF (2-ACETYLPYRIDINE S-METHYLISOTHIOSEMI-
CARBAZONE) AQUA-SULPHATO COPPER(II) MONOHYDRATE

Gy. Argay', A Kélman', V.M .Leovac?, V.LCesljevié?, E.Z. Iveges®

Ccntral Research Institute of Chemistry, Hungarian Academy of Sciences, Budapest
*Institute of Chemistry, Faculty of Sciences, University of Novi Sad, Novi Sad

The reaction of warm cthanolic solution of 2-acetylpyridine S-methyliso
thiosemicarbazonchydrogen-iodide with warm aqucous solution of copper(ll) -
sulphatc-pentahydrate  resulted in  the  formation of green monocrystals  of
[CuSOL(IL)H,0] - H,O (IL = ncutral form of 2-acetylpyridine-S-methylisothioscmi
carbazone).

Monocrystal of the complex was examined by X-ray diffraction. Reflection
intensities were collected by a CAD-4 diffractometer using MoK, radiation. Unit cell
parameters arc a=8.846(1), b=17.138(1), c=10.410(1)4, B=107.72(1)°, V=1503.3(2) A,
7=4, D=1.785 Mgm™, space group P2,,. The structure was solved using program
SHELXS 86 and refined by SHELXL 93 to the final R factor R=0.0315 for 6604
independent reflections [I>20(I)] and R,=0.085 for all data (7117) and 206
parameters. Largest difference peak and hole are 0.396 and -0.731 cA?, respectively.

Cu(II) ion has a distorted square pyramidal environment. The central metal ion
is coordinated by three nitrogen atoms from neutral organic ligand and oxygen atom
from one lattice water molecule, which form an approximately planar square. Cu(Il) is
axially coordinated with oxygen atom from SO, -group.

It is important to note, that although there exist two water molecules per crystal
unit cell, with only one of them being coordinated, both of the molecules are relcased
during the heating up to 110°C.
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STRUKTURA (2-ACETILPIRIDIN S-METILIZOTIOSEMIKARBAZON)-AKVA-
SULFATO BAKAR(II)-MONOHIDRATA

Gy. Argay', A K4lméan', V.M.Leovac?, V.LCelljevic?, E.Z.Iveges®

Ccntral Research Institute of Chemistry, Hungarian Academy of Sciences, Budapest
*Institut za hemiju, Prirodno-matematicki fakultet, Univerzitet u Novom Sadu, Novi
Sad

Reakcijom toplog etanolnog rastvora 2-acetilpiridin-S-metilizotiosemikarbazon
hidrogen-jodida i vodenog rastvora bakar(Il)-sulfata-pentahidrata dobiveni su zeleni
monokristali kompleksa sastava [CuSO,(HL)H,0)'H,0 (HL = nautralna forma 2-
acetilpiridin-S-metilizotiosemikarbazona).

Monokristalni uzorak je ispitan metodom difrakcije x-zraka. Intenziteti
refleksija su sakupljeni automatskim difraktometrom CAD-4 kori¥éenjem MoK,
zralenja. Parametri elementarne Celije su: a=8,845(1), b=17,138(1), c=10,410(1) A,
B=107,72(1)°, V=1503,32) A’, Z=4, D=1,785 Mgm™ a prostorna grupa je P2,p,.
Struktura je reSena kori§¢enjem programa SHELXS 86 i utatnjena sa SHELXL 93 do
konacnog R faktora R=0,0315 za 6604 nezavisnih refleksija [I>20(I)] i R,=0,085 za
sve refleksije (7117) a za 206 parametara. U diferentnoj Fourlcr -ovoj mapi dobijeni su
maksimum i minimum elcktronske gustine od 0,396 i -0,731 eA™ , respektivno.

Jon Cu(ll) se nalazi u deformisanom kvadratno-piramidalnom okruZenju.
Centralni jon metala je koordinovan sa tri atoma azota neutralnog organskog liganda i
atomom kiseonika iz jednog molekula kristalne vode, koji formiraju osnovu piramide,
dok se u aksijalnom poloZaju nalazi atom kiseonika SO, grupe.

VaZno je primetiti da iako u elementarnoj celiji kristala postoje dva molekula
vode, od kojih je samo jedan u koordinaciji, oba molekula se udaljavaju zagrevanjem
do110°C.
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THE SINGLE CRYSTAL STRUCTURE AND CATION DISTRIBUTION IN SOLID
SOLUTION (Al,_,Cr,)(H,0)¢(NO,); x 3H,0

S.Rakié' , A.Kapor] , N.Furmanova’ ,

'Institute of Physics, Faculty of Sciences,University of Novi Sad
*Institute of Crystallography, Russian Academy of Sciences, Moscow,

The structure of solid solution (Al Cr,)(H,0)¢(NO;); x 3(H,0) (x~0.25) was
determined using the methods of X-ray diffraction. Starting from the isostructural
compounds hexaaquaaluminium (chromium) nitrate(IIl) trihydrate [1,2], a saturated
aqueous solution was preparcd with mass ratio of the components 75 : 25. Highly
hygroscopic single crystals of the solid solution were obtained by the slow
evaporation at room temperature and atmospheric pressure.

Reflection intensities were collected on the automatic diffractometer using
MoK, radiation. Unit cel! parameters: a=13.882(9), b=9.612(4), c=10.918(5)A,
B=95.43(4)° , V=1450(6)A* , M,=381.39, D,=1.746 Mgm'3 and the space group
P2,/c indicate to isomorphism and probably isostructuralism with component
compounds. The strucuture of the solid solution was refined starting from the structure
of hexaaquaaluminium nitrate trihydrate using the program SHELXL 93 with the
variable value of the position factor of Al and Cr atoms, begining from 0.75 and 0.25
respectively (molar ratio was 0.762 : 0.238). The final results (R=0.038, for 3245
reflections with F, > 4o(F,), n=279, R,=0.117, $=0.948, (A/0)y,=0.002,
AP a=0.34¢/A%, AP pin=-0.27¢/A* ) confirm the isostructurality. The distribution of the
cations Al and Cr in the special position (0,0,0, 1/2,0,1/2) shows from the final
values of position factors KI1(Al)=0.388(2), K1(Cr)=0.112(2), K2(Al)=0.267(2),
K2(Cr)= 0.233(2) that the total relative abundance of Al cations with respect to
Cr cations is 0.655(2) : 0.345(2). Preferential occupation of the position 2 by Cr ions
indicates that at the room temperature the structure is bellow the point of statistical
ordering.

[1] D.Lazar, B.Ribar, B.Prelesnik:Redetermiantion of the Structure of
Hexaaquaaluminium(II)nitrate trihydrate, Acta Cryst.C47,
2282-2285, (1991)

[2] D.Lazar, B.Ribar, V.Divjakovi¢, Cs.Meszaros:Structure of Hexaaqua
chromium(IInitratetrihydrate, Acta Cryst.C47,1060-1062,(1991).



23

KRISTALNA STRUKTURA I DISTRIBUCUJA KATIONA U
CVRSTOM RASTVORU (Al,_Cr,)(H,0)6(NO3);x31L,0

S.Raki¢' , A.Kaporl N Furmanova® R

'Institut za fiziku, PMF. Univerzitct u Novom Sadu,Novi Sad
*Institut za kristalografiju Ruske akademije nauka, Moskva

Kristalna struktura &vrstog rastvora (Al ,Cr,)(H,0)s(NO3); x 3(I1,0) (x~0.25)
odredena je metodom difrakcije x-zraka na monokristalu. Polazeci od izostrukturnih
jedinjenja hcksaakvaaluminijum(hromo)nitrata(Ill) trihidrata [1,2] napravljeni su
zasiceni vodeni rastvori u masenom odnosu komponenti 75 : 25. Laganim
isparavanjem na sobnoj temperaturi i atmosferskom pritisku dobijeni su monokristali
¢vrstog rastvora.

Veoma higroskopni  kristali premazani lakom snimljeni su automatskim
difraktometrom kori$¢enjem MoK, radijacije. Kristalografski parametri : a=13,882(9),
b=9,612(4), c=10,918(5)A, P=95,43(4)° , V=1450(6)A° , M=381,39, D,=1,746 Mgm™
i prostorna grupa P2,/c ukazuju na izomorfizam i moguci izostrukturalizam sa
kristalima polaznih komponenti. Struktura je re$ena direktnom metodom kori§cenjem
programa SHELXS 86. PoloZaji nevodoni¢nih atoma odgovaraju koordinatama
odgovarajuc¢ih atoma polazih komponenti. Struktura je utadnjena (SHELXL93) sa
promenljivom vredno$cu okupacionog faktora za atome Ali Cr polazeci od vrednosti
0,75 1 0,25 (molarni odnos je 0,762 : 0,238). Konacni rezultati (R=0,038, za 3245
reflcksija sa F, > 40(F,), n,= 279, R,=0,117, §=0,948, (A/0)na= 0,002, Appa=
0,34¢/A%, Appi= -0,27¢/A%) potvrduju izostrukturalnost sa polaznim jedinjenjima.

Distribucija katjona Al i Cr u specijalnim poloZajima (0,0,0, 1/2,0,1/2)
vidi se iz kona¢nih vrednosti pozicionih faktora. K1(Al)=0,388(2), K1(Cr)=0,112(2),
K2(A1)=0,267(2), K2(Cr)= 0,233(2) koje pokazuju da je relativni odnos katjona Ali Cr
0,655(2) : 0,345(2). Preferentna okupacija pozicije 2 jonima Cr ukazuje da je struktura
na sobnoj temperaturi ispod tacke statistiCke uredenosti.

[1] D.Lazar, B.Ribar, B.Prelesnik: Redetermiantion of the Structure of
Hexaaquaaluminium(ill)nitrate trihydrate, Acta Cryst.C47,2282-2285
(1991)

[2] D.Lazar, B.Ribar, V.Divjakovié, Cs.Meszaros: Structure of Hexaaqua
chromium(IIDnitrate trihydrate, Acta Cryst.C47,1060-1062,(1991).
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Synchrotron “in sity” high temperature investigation of
hexacelsian a 2 f inversion

A.Kremenovic™, R Dimitrijevic™, P.Norby @, V. Dondur @

DFaculty of Mining and Geology, University of Belgrade, Pusina 7, 11000
Belgrade, Serbia, Yugoslavia

(Z)Chemistry Department, Brookhaven National Laboratory, PO Box 5000,
Upton NY 11973-5000, USA

OFaculty of Physical Chemistry, University of Belgrade, Studentski Trg 16, PO
Box 550, 11000 Belgrade, Serbia, Yugoslavia

Temperature induced phase transformation of heksacelsian, synthesized"? from
Ba(LTA) and Ba(FAU) zeolites is structurally investigated by the x-ray diffraction from
polycrystalline materials. Diffraction of monochromatic x-rays (A = 1.1153 A) formed in
synchrotron source are obtained on X7B, NSLS, Brookhaven National Laboratory, USA.
Instrument is equipped with INEL CPS90 position sensitive detector and high temperature
¥-ray camera. Specimens are annealed during one hour from room temperature to 700°C.
Diffraction data are collected at approximately every two minute. For structure analysis
Rietveld technique and computing program Fullprof® are applied. Crystal structures are

refined in space groups P 3 | Immm and P6;/mcm. Crystal structure of hexacelsian, 74 with

ordered Si and Al distribution is refined in space group P3 while crystal structure of

hexacelsians4y with disordered Si and Al distribution is refined in space groups Immm and
P63/mcm.

Results of structural analysis are in agreement with DSC measurements®. These
results indicate that phase transition of first order exists in the heksacelsian, 74 sample at
T~ 310°C. On the other hand heksacelsiansy does not show a = B phase transformation
in the investigated temperature range.

References:

MKremenovi¢, A., “Kristalne strukture MALSi,0s (M = Ca*, S*', Ba®, Pb®") faza
sintetizovanih procesom termalne transformacije LTA i FAU zeolita”, master degree
thesis, University of Belgrade, 1995

@Dondur, V., Dimitrijevi¢, R., Kremenovi¢, A., Miog, U.B., Sreji¢, R. and
Tomasevié-Canovié, M., In: Adv. in Sci, and Technol. 3, part B, Ed. P.Vincenzini,
Techna, Faenza, 687-694 (1995).
aU.Rodriguez-Carvajal, “FULLPROF: A Program for Rietveld Refinement and Pattern
Matching Analysis”, Abstract of the Satellite Meeting on Powder Diffraction of the XV
Congress of the IUCr, p. 127, Toulouse, France (1990).
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Sinhrotronska “in sity” visokotemperaturna ispitivanja
transformacije a 2 [ heksacelzijan

A.Kremenovi¢™, R Dimitrijevic™, P.Norby ?, V.Dondur

(Rudarsko-geoloski fakultet, Univerzitet u Beogradu, Pusina 7, 11000 Beograd,
Srbija, Jugoslavija

@Chemistry Department, Brookhaven National Laboratory, PO Box 5000,
Upton NY 11973-5000, USA

PFakultet za fizicku hemiju, Univerzitet u Beogradu, Studentski Trg 16, P.O. 550,
11000 Beograd, Srbija, Jugoslavija

Temperaturno indukovana fazna transformacija heksacelzijana, koji je sintetisan"?

iz Ba(LTA) i Ba(FAU) zeolita, strukturno je ispitana pomocu difrakcije rendgenskih zraka
sa polikristalnih materijala. Difrakcija monohromatskih rendgenskih zraka (A = 1,1153 R),
primarno nastalih u sinhrotronskom izvoru, izvedena je pomocu instrumenta X7B, NSLS,
Brookhaven National Laboratory, USA. Instrument je bio opremljen detektorom INEL
CPS90 i visokotemperaturnom rendgenskom komorom. Uzorci su zagrevani u toku
jednog sata u temperaturnom opsegu od sobne temperature do 700°C. Difrakcioni podaci
su prikupljani priblizno na svaka 2 minuta. Za strukturnu analizu primenjena je Ritveldova
tehnika i kompjuterski program Fullprof®. Kristalne strukture su utacnjavane u prostornim

grupama P3 , Immm i P6s/mcm. Kristalna struktura heksacelzijana,r4 koju karakterise

uredena raspodela Si i Al utacnjena je u prostornoj grupi P3 dok je struktura

heksacelzijanas4y koju karakterise neuredena raspodela Si i Al utaénjena u prostornim
grupama Immm i P6;/mcm.

Rezultati strukturne analize su u dobroj saglasnosti sa DSC merenjima® i ukazuju
na postojanje faznog prelaza prvog reda u uzorku heksacelzijana,r4 na T ~ 310°C.
Nasuprot tome u uzorku heksacelzijany4v fazna transformacija o 2 B izostaje.

Literatura:

MKremenovi¢, A., “Kristalne strukture MALSLOs (M = Ca®', Sr*', Ba®', Pb*") faza
sintetizovanih procesom termalne transformacije LTA i FAU zeolita”, magistarska teza,
Univerzitet u Beogradu, 1995.

@Dondur, V., Dimitrijevi¢, R., Krecmenovié, A., Mio¢, U.B., Sreji¢, R. and
Tomasevié-Canovié, M., In: Adv. in Sci, and Technol. 3, part B, Ed. P.Vincenzini,
Techna, Faenza, 687-694 (1995).

@)J. Rodriguez-Carvajal, “FULLPROF: A Program for Rietveld Refinement and Pattern
Matching Analysis”, Abstract of the Satellite Meeting on Powder Diffraction of the XV

Congress of the IUCr, p. 127, Toulouse, France (1990).
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Crystal structure of body centered anorthite

A.Kremenovic (1), R.Dimitrijevic, (1), V.Dondur®

m Faculty of Mining and Geology, Department of Crystallography, Djusina 7,
11000 Belgrade, Serbia, Yugoslavia.

@ Faculty of Physical chemistry, Studentski Trg 16, 11000 Belgrade, Scrbia,
Yugoslavia.

Crystal structure of body centered anorthite is refined from the x-ray
diffraction data {rom polycrystallinc material. Specimen is obtained by qucnchin;;
of Ca(LTA) zcolite from 1700°C (anncaled for one hour) to room temperature™”.

Structure is refined in the space group 11 . Unit cell parameters’ are: a = 8.180(2),

b = 12.860(3), ¢ = 14.167(3) A, a = 93.21(1), B = 115.65(1), y = 91.09(1)°.
Agreement factors of refined structure arc: Rexp = 7.09, R, = 10.04, R,, = 12.73,
R?= 5.56, Rp=2.09, GOF = 1.42. Rictveld method and computer program LHPM-
-8 are used for the refinement procedure. Starting structural model is the same
as given by Ghose et al.”. Due to the complexity of structural model hard
constrain were used. The results of applied constrains are the same valucs to the
isotropic temperature factors for the same atoms or ions.

On the basis of well agreement between examined and starting model it is
deduced that specimen of quenched anorthite is characterized by the disorder of
Si and Al That is confirmed with the value of orderin§ parameter (Qgp = 0.807)
whi