Crystal structure of orthorhombic ferrous nitroprusside:
Fe[Fe(CN)sNO].2H,0
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Ferrous nitroprusside can be obtained in three structural modifications: two different unstable
phases, monoclinic trihnydrate and cubic pentahydrate, and the stable one, an orthorhombic
dihydrate. This contribution reports the crystal structure of the last one. Cell parametees are:
=13.9734(2), b=7.4274(1), andc=10.4697(1) A; with four formula units per cellZ=4). The

crystal structure was refined from the corresponding XRD powder pattern using the Rietveld
method. Final agreement factors of the refinement process Rygre8.46,R,=6.54, andS=1.38.

The crystal structure is formed by a tridimensional assembling diRfE&N)sNO] molecular block
through iron atoms bounded at the N end of the CN ligands. The NO group remains unlinked at its
O atom. The octahedral coordination of the assembling metal is completed with a coordinated water
molecule which stabilizes a second water through a strong hydrogen bond interaction. The
tridimensional structure appears as piled up rippled sheets leading to a system of interconnected
small cavities which increase their available volume on the material dehydration. This complex
loses its crystal water below 100 °C and then remains stable up to above 160 °C when the
decomposition process begins with the loss of the NO ligan®085 International Centre for
Diffraction Data. [DOI: 10.1154/1.1872874
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I. INTRODUCTION The crystal structure has been resolved for the mono-
clinic phase(Mullica et al, 1991 but not for the orthorom-

In nitroprussides there is an empty low-energy antibondbic one, which is reported in this contribution. Since the
ing orbital on the NO group which is accessible throughmonoclinic single crystals usually break during the drying
light-induced charge transfer from the iron atom. This leadgrocessGomezet al, 2001, the structural refinement was
to the existence of long-living metastable electronic stategarried out using the Rietveld method. The reported structure
which support potential applications of these complexes afor the manganese anal¢Benaventeet al, 1997 was used
holographic information storage materidldaussiihlet al,  as the structural model to be refined. The X-ray powder dif-
1995; Imlauet al, 1999; Gutlichet al, 2001 and as opti- fraction (XRD) data were complemented with information
cally switchable molecular communication deviogu et  from themogravimetric analysiSfGA) and Méssbauer and
al., 1996; Guet al, 1997. In addition, metal nitroprussides |R spectroscopies. The structural study of the cubic poly-
show properties as molecular sieves with a tunable system @forph is now in progress.
channels, which allows the separation of molecules of small
size (Boxhoornet al, 1985; Balmasedat al, 2003. These
and others potential applications of these complexes suppojit EXPERIMENTAL
the interest of their structural study.

Divalent transition metal nitroprussides show a pro-
nounced polymorphic charactéBalmasedaet al, 2003;
Regueraet al, 1996. In the case of iron, three differen
phases have been identifidRegueraet al,, 1996; Mullicaet

The samples to be studied were obtained from the parent
monoclinic and cubic modifications. Single crystals of fer-
¢ rous nitroprusside were grown for three months using the
slow diffusion tube metho@Mullica et al, 1990. Upon de-
al., 1991: slowly grown crystals result in a monoclinic tri- hydration, these crystals became brittle and the obtained fine
hydrate, which forms an orthorhombic dihydrate on air dry—pOWder was found to b.e orthorhomhiigpace gro.u;ane)_.
ing. Mixing aqueous solutions ¢Fe(CN)sNOJ?~ and F&* The same orthorhombic phase was also obtained aging the

causes a cubic pentahydrate to form. On prolonged a@ing cubic precipitate formed mixing aqueous solutions contain-

) o o
least three yeaJghis cubic phase transforms into the ortho- mr? [FGECN%T?h] and Fg] lons (Re?uk;alraﬁt dalt.iw 199?]')(
rhombic dihydrate, which is the stable phase of this compleg € nature of Inése samples was establisne rough A-ray

Regueraet al, 1996. energy_-disperse(EDS), IR and I\_/I('jssbauer spectroscppies_.

(Regu 9 Hydration degree was determined by thermogravimetric
analysis(TGA).
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27 Powder Diffraction 20 (1), March 2005 0885-7156/2005/20(1)/27/6/$22.50 © 2005 JCPDS-ICDD 27



