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The nitroprusside complex anion forms an insoluble salt, of formula unit Ag2[Fe(CN)5NO], when it reacts
with an aqueous solution of Ag+. Related to the high insolubility of silver halides, silver nitroprusside is a
good intermediate to obtain soluble nitroprussides of alkaline, alkaline earth and trivalent transition
metals. No other applications for that solid have been reported, probably because its crystal structure
and related properties are unknown. This contribution reports the crystal structure for the titled com-
pound from X-ray powder diffraction data and its refinement using the Rietveld method. It crystallizes
with a monoclinic unit cell, in the Pc space group, with cell parameters: a = 7.4254(3), b = 6.4121(2),
c = 11.8729(2) Å, b = 115.16(1)�. The crystal structure has two sites for the silver atom, corresponding
to its coordination two and three to the N ends of CN groups. Calculation of the radial distribution func-
tion and IR and UV–Vis spectra provided the a priori structural information required to support the
selected structural model to be refined. Such information was then used to validate the refined structure.
The structure of this compound is atypical within the metal nitroprussides series. The thermal decompo-
sition in air and nitrogen atmosphere of the title compound was studied from thermogravimetry and IR
combined techniques. In the solid residues metallic silver and iron oxide (hematite) were identified.

� 2015 Elsevier B.V. All rights reserved.
1. Introduction

The existence of the pentacyanonitrosylferrate complex anion,
[Fe(CN)5NO]2�, commonly known as nitroprusside, and its salts
were first reported by Plaifair in 1848 [1]. During the following
hundred years practically all the published works dealt on its sol-
uble salts, particularly, on sodium nitroprusside, related to its opti-
cal properties and medical applications [2]. The preparation and
characterization of the insoluble salts are documented from
1950s years [3–9]. The nitroprusside complex anion forms insolu-
ble solids with monovalent and divalent transition metals. For
Mn2+, Fe2+, Co2+, Ni2+, Cu2+, Zn2+ and Cd2+ their crystal structures
have been reported from X-ray diffraction data using single crys-
tals grown by slow diffusion techniques [10–14]. Except for Co
and Ni, the formed solid crystallizes with different unit cell and
space group, depending on the preparative route used and on
the amount of water molecules per formula unit found in the struc-
ture [15]. That series of coordination compounds has an open
framework 3D structure with pore size appropriate for the storage
and separation of small molecules, among them H2, O2, N2, CO2,
H2O and CH4 [16–20]. The nitroprusside anion also forms insoluble
salts also with Ag+, Hg+, Hg2+ and Cu+, but except for Hg+ [21], their
crystal structure and related properties are unknown.

Sodium nitroprusside is the commercial available source for the
nitroprusside complex anion. When the soluble salt of other metals
is required, e.g. alkaline earth metals, trivalent transition metals,
and post-transition metals, the synthetic route involves the prepa-
ration of silver nitroprusside as an intermediate, to finally obtain
the desirable metal nitroprusside by adding a solution of the metal
chloride onto powder of silver nitroprusside. Alkaline and alkaline
earth nitroprussides have received large attention because of their
optical properties as holographic memory materials [22]. Except
that use as intermediate in the synthesis of other metal nitroprus-
sides, no other potential application for the titled compound have
been reported, probably by the fact that its crystal structure and
related properties are unknown.

The structural chemistry of the nitroprusside anion is well doc-
umented and also the mechanism of interaction with metal species
[23]. This anion forms coordination bonds with transition metals
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through the N end of the CN groups while the O end on the NO
group remains unlinked.

This contribution reports the crystal structure for silver nitro-
prusside, solved from XRD powder patterns using calculation of
the radial distribution function (RDF) combined with global opti-
mization in the direct space (simulated annealing). The derived
model was then refined by the Rietveld method. The recorded IR,
UV–Vis spectra and thermogravimetric (TG) data provided a priori
structural information to select the appropriate structural model.
That information is then used to validate the results of its refine-
ment. The material behavior on heating in air and nitrogen
atmosphere was studied from thermogravimetric analysis and
recording the IR spectra of the evolved gases. The phases present
in the solid residues were identified from XRD and IR data.
Fig. 1. IR spectrum of silver nitroprusside, Ag2[Fe(CN)5NO].
2. Experimental

The titled compound was prepared by the precipitation method
from aqueous solutions (0.01 M) of silver nitrate and sodium nitro-
prusside, both from Sigma–Aldrich. The formed precipitate was
aged within the mother liqueur for a week in the darkness and
then separated by centrifugation and washed several times with
distilled water. The obtained pasty solid was dried in air in the
darkness until it has constant weight. The nature of resulting fine
powder as Ag2[Fe(CN)5NO] was established from X-ray energy-
dispersed (EDS) and IR spectroscopies. According to EDS spectra,
the Ag:Fe atomic ratio in the solid is 2:1, while the recorded IR
spectrum is typical of metal nitroprussides. The recording of the
thermogravimetric (TG) curve, X-ray powder pattern, and UV–Vis
spectrum completed the material characterization. The material
decomposition on heating, in both nitrogen and air atmosphere,
was monitored by combined TG and IR techniques.

IR spectrum was recorded with a Pike ATR device using a Perkin
spectrophotometer. UV–Vis spectrum was collected with the
integration sphere method. The TG curve was recorded both in
air and under an N2 flow (1 L/min) using a TA Instrument
(IR-5000) operated in the HR mode. The XRD powder patterns were
collected in Bragg–Brentano geometry at room temperature with
both Cu Ka and Mo Ka radiation. The patterns recorded with this
last radiation was used to calculate the radial distribution function
(RDF) in order to obtain a priori information on the interatomic dis-
tances involving heavy atoms. The unit cell was previously identi-
fied and its parameters calculated during the Miller indexes
assignment with the help of TREOR and DICVOL algorithms [24].
The interatomic distances obtained from the RDF calculation were
used to discriminate between all the possible space groups to be
considered in the structural refinement. The structural model
was finally identified using a global optimization process in the
direct space (simulated annealing) implemented in the EXPO09 pro-
gram [25]. The crystal structure was refined using the Rietveld
method with the FULLPROF program [26]. Details on the XRD data
recording and processing are available from Supplementary
information.

As already mentioned, transition metal nitroprussides have
received certain attention as prototype of porous solids for hydro-
gen storage [19,20], and in that sense, H2 adsorption isotherms
were recorded at 75 K in order to explore a possible hydrogen mol-
ecule interaction with the silver atom in the structure of silver
nitroprusside.
3. Results and discussion

3.1. IR and UV–Vis spectra of silver nitroprusside

Silver nitroprusside is obtained as fine pink color powder. Fig. 1
shows its IR spectrum. The spectral region of m(OH) vibrations is
free of absorption bands, which suggests that this compound is
anhydrous. Such evidence is supported by the recorded TG curve
(discussed below). No weight loss on heating below 160 �C was
detected. Metal nitroprussides usually dehydrate below 120 �C
[17–19]. From this fact, the narrow IR absorption band that is
observed at 3856 cm�1 was assigned to an overtone of the NO
stretching vibration, which is observed at 1934 cm�1. The fre-
quency difference of this overtone relative to 2mNO is 12 cm�1,
which was ascribed to an anharmonicity effect. The m(CN) vibration
appears as two absorption bands separated 14 cm�1, at 2176 and
2162 cm�1 which were ascribed, according to their intensities
ratio, to equatorial and axial CN groups, respectively. The lower
frequency for the axial CN group suggests that it remains unlinked
or its bond to the silver atom is relatively weak, at least compared
with the one corresponding to the equatorial ligands. An analog CN
stretching bands configuration, but with a greater frequency differ-
ence (47 cm�1) is observed for the orthorhombic phase of copper
(II) nitroprusside where the equatorial CN groups are found linked
to copper atoms but the axial one remains unlinked [27]. For the
tetragonal phase of copper nitroprusside, where the axial CN group
is found coordinated to a copper atom, the vibration for the equa-
torial and axial CN groups are observed at 2208 and 2196 cm�1,
respectively, for a frequency difference of 12 cm�1, similar to the
value observed for silver nitroprusside. This suggests that in the
compound under study, the axial CN group remains linked to a sil-
ver atom. The possible axial CN group coordination to a silver atom
is also inferred from the frequency value for m(NO) vibration, which
is observed in 1934 cm�1. In sodium nitroprusside this vibration is
observed at 1938 cm�1 (see Supplementary information). For the
orthorhombic and tetragonal phases of copper nitroprussides, that
vibration is found at 1957 and 1949 cm�1, respectively. The fre-
quency shift of 8 cm�1, for the stretching of the NO group results
from an induced effect by also the coordination of the axial CN
group a copper atom. Below 1000 cm�1 five well-resolved absorp-
tion bands appear (Fig. 1, Inset), at 661, 648, 519, 446 and
432 cm�1. According to reported studies on IR and Raman spectra
of metal nitroprussides [28], these bands were ascribed to d(FeNO),
m(FeN), d(FeCN)eq.+ax, m(FeC)eq, A0+A00 and m(FeC)eq, A0 vibrations,
respectively. These vibrations show slight frequency shift relative
to the values found for the sodium nitroprusside precursor salt,
which is sensing changes in the electronic structure of the complex
anion on the coordination bond formation.

UV–Vis spectrum for the obtained powder is typical of a metal
nitroprusside (see Supplementary information). The observed



Table 1
Assignment of relevant maxima in the calculated
FRD function.

Interatomic distances (Å) Assignment

1.21 C„N/N@O
1.84 FeAC
2.22 AgAN
3.20 AgAAg
5.17 FeAAg
6.51 b
7.57 a

11.67 c
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bands at 256, 396 and 500 nm, were ascribed to 11e ? 13e,
12e ? 13e, and 2b2 ? 13e metal–ligand electronic transitions,
respectively [29]. The broadening for the band at 256 nm is prob-
ably related to certain contribution from the 12e ? 4b1 transition.
Because the silver ion has a 4d10 electronic configuration, no d–d
transitions are observed in the UV–Vis spectrum.

3.2. Crystal structure

Fig. 2 shows the recorded XRD powder pattern for silver nitroprus-
side. This compound crystallizes with a monoclinic unit cell in the Pc
space group and cell parameters: a = 7.4254(3), b = 6.4121(2),
c = 11.8729(2) Å, and b = 115.16(1)�. The unit cell accommodates
two formula units (Z = 2). Fig. 2 (Inset) shows the RDF calculated from
the XRD powder pattern recorded with Mo Ka radiation (Table 1). The
intense peaks observed at 3.20 and 5.17 Å correspond to Ag–Ag and
Fe–Ag interatomic distances, respectively. The assignment for the
peak found at 5.17 Å as related to Fe–Ag distance is supported by
the Fe–CN–T chain length observed in metal nitroprussides
[10–14,27,28]. The electron density of the involved atoms determines
the peak intensity in RDF, and from this fact the 3.20 Å peak was
assigned to Ag–Ag interatomic distance.

From the recorded XRD powder pattern, four possible space
group were identified (P2, Pm, P2/m and Pn). According to direct
methods implemented in EXPO09 program [25], only P2 and Pn
space groups lead to solution with Ag–Ag and Fe–Ag interatomic
distances (Ag–Ag = 3.18 Å, Fe–Ag = 5.20 Å), congruent with the val-
ues found from the RDF calculation. The Fourier synthesis dis-
carded the P2 space group. The appropriate structural model was
finally found within the Pn space group using a global optimization
procedure in the direct space (simulated annealing) from an initially
proposed asymmetric cell. Because this is a non-standard symme-
try group, an axes transformation leads to the standard Pc group,
which was the model to be refined. Fig. 2 shows that this model
produces an excellent fitting for the experimental XRD pattern.
Fig. 3 shows the coordination environment for the involved metals.
Two types of silver atoms were found; Ag1 with linear coordina-
tion to cyanide ligands at their N ends, and Ag2 coordinated to
three CN groups. As expected, the iron atom is coordinated to five
CN groups at the C ends and to the N end of the NO ligand. Similar
to the reported for other members of the metal nitroprussides ser-
ies, the NO group remains unlinked at its O end [10–14,27]. In the
solid, the five CN groups were found linked to silver atoms. In the
equatorial plane, the silver atoms have a linear coordination with
CN group, through a relatively strong bond, <Ag–NCNeq>= 2.077 Å,
Fig. 2. XRD powder pattern for silver nitroprusside and its fitting from the Rietveld
refinement. Inset: Calculated radial distribution function from an XRD pattern
recorded with Mo Ka radiation.
to form a system of undulated layers. The axial CN group is linked
to Ag2 atom (Ag2–NCNax = 2.392 Å). The silver atoms coordinated to
the equatorial CN groups are found at 2.856 Å from the axial NO
group, which discards the possibility of silver atom coordination
to the axial NO group. Neighboring (Ag2[Fe(CN)5NO])n chains
remain linked through Ag2–NCNax coordination. The refined struc-
tural model for silver nitroprusside is supported by the above dis-
cussed IR spectra.

The relatively weak bond of the axial CN group at its N end to a
silver atom from a neighboring layer is supported by the recorded
IR spectrum (Fig. 1). The CN stretching frequency of that bridge
axial ligand is found only 14 cm�1 below the frequency corre-
sponding to the equatorial ones. A linear coordination for the silver
atom has been reported for silver hexacyanides, which are materi-
als with colossal negative thermal expansion [30]. From this fact,
an analog behavior is expected for silver nitroprusside. For divalent
transition metal nitroprussides, negative thermal expansion have
also been reported [31].

Table 2 summarizes the refined atomic positions. Table 3 con-
tains the calculated interatomic distances and angles. These inter-
atomic distances are within the expected range for transition metal
nitroprussides [10–14,21,27,28]. The calculated Ag–Ag distance,
3.18 Å, is quite similar to the value found from RDF calculation
(3.20 Å). The C–Fe–C angles are close to 90�, as expected for a
pseudo-octahedral coordination. The equatorial Fe–C–N angle
deviates from the linearity related to the ligand coordination also
to the silver atom. This angle is in average 176.05�. Structural infor-
mation derived from the crystal structure refinement has been
deposited at ICSD database.

The crystal structure of nitroprussides of monovalent Group 1
ion was extensively studied about three decades ago [32–34].
The nitroprusside anion forms soluble salts with these metals
and also with alkali earth ones [35], where the interaction between
the nitroprusside anion with the metal is of electrostatic nature. In
silver nitroprusside the silver atom forms a relatively strong
coordination bond with the N ends of the nitroprusside anion,
similar to the observed for the 3d metals [10–14].
3.3. Material behavior on heating

The behavior of metal nitroprussides on heating is well docu-
mented [36,37]. The thermal decomposition of a solid is related
to the rupture of chemical bonds as consequence of an increasing
amplitude for the vibrations of atoms around their equilibrium
positions due to the increase of the thermal energy (kT). From this
fact, for metal nitroprussides the unbridged NO ligand evolves at
relatively low temperature, usually below 200 �C, and also the axial
CN group if it remains unbridged or weakly bonded to a metal cen-
ter. The unbridged ligands are particularly susceptible to evolve on
heating. The loss of the NO ligand leads to formation of intermedi-
ate metal cyanide complexes of diverse stoichiometry, depending
of the involved metals [34,37]. On progressive heating, the formed
metal cyanides decompose with evolution of cyanide ligands. The



Fig. 3. Framework of silver nitroprusside and coordination environments for the involved metals (Fe and Ag). In the structure, there are two types silver atoms (Ag1 and Ag2)
at a distance of 3.165(3) Å. The NO group remains unlinked at its O end.

Table 2
Atomic positions and temperature and occupation factors derived from the Rietveld
refined crystal structure for Ag2[Fe(CN)5NO].

Atom Site X Y Z Biso Occ

Fe 2a 0.893(2) 0.488(2) 0.811(2) 1.34(2) 1
Ag1 2a 0.337(2) �0.061(2) 0.686(2) 2.45(2) 1
Ag2 2a 0.486(2) 1.004(2) 0.477(2) 2.81(3) 1
C1 2a 0.673(4) 0.298(5) 0.769(3) 3.94(3) 1
N1 2a 0.547(4) 0.178(5) 0.740(3) 3.94(3) 1
C2 2a 0.772(4) 0.647(6) 0.897(4) 3.94(3) 1
N2 2a 0.699(4) 0.742(6) 0.949(4) 3.94(3) 1
C3 2a 1.097(5) 0.700(6) 0.864(4) 3.94(3) 1
N3 2a 1.226(5) 0.817(6) 0.899(4) 3.94(3) 1
C4 2a 0.736(4) 0.655(5) 0.667(4) 3.94(3) 1
N4 2a 0.643(4) 0.764(5) 0.586(4) 3.94(3) 1
C5 2a 1.034(6) 0.342(4) 0.966(4) 3.94(3) 1
N5 2a 1.110(6) 0.247(4) 1.056(4) 3.94(3) 1
N6 2a 0.998(4) 0.351(4) 0.736(4) 3.94(3) 1
O1 2a 1.069(4) 0.258(4) 0.685(4) 3.94(3) 1

Table 3
Calculated inter-atomic distances (in Å) and bond angles (in �) from the refined
structure for Ag2[Fe(CN)5NO].

Bond distance (Å) Bond angles (�)

Fe–C1 = 1.928(3) C1–Fe–C2 = 86.1(3) N1–Ag1–N5 = 154.5(4)
Fe–C2 = 1.929(5) C1–Fe–C3 = 172.1(3) N3–Ag2–N4 = 150.3(3)
Fe–C3 = 1.928(4) C1–Fe–C4 = 89.7(3) N2–Ag2–N3 = 96.1(2)
Fe–C4 = 1.929(4) C1–Fe–C5 = 89.7(2) N2–Ag2–N4 = 111.7(3)
Fe–C5 = 1.928(4) C1–Fe–N6 = 93.9(3) Fe–C1–N1 = 176.0(4)
Fe–N6 = 1.659(5) C2–Fe–C3 = 86.0(3) Fe–C2–N2 = 179.9(5)
Ag1–N1 = 2.081(3) C2–Fe–C4 = 86.1(3) Fe–C3–N3 = 176.0(4)
Ag1–N5 = 2.108(4) C2–Fe–C5 = 86.1(3) Fe–C4–N4 = 176.1(4)
Ag2–N3 = 2.089(4) C2–Fe–N6 = 179.9(5) Fe–C5–N5 = 176.1(4)
Ag2–N4 = 2.033(3) C3–Fe–C4 = 89.7(2) Fe–N6–O1 = 179.9(5)
Ag2–N2 = 2.392(4) C3–Fe–C5 = 89.7(3) Ag1–N1–C1 = 174.0(3)
C1–N1 = 1.149(4) C3–Fe–N6 = 93.9(3) Ag1–N5–C5 = 155.0(4)
C2–N2 = 1.148(6) C4–Fe–C5 = 172.2(3) Ag2–N3–C3 = 172.0(4)
C3–N3 = 1.149(5) C4–Fe–N6 = 93.9(4) Ag2–N4–C4 = 166.4(4)
C4–N4 = 1.149(5) C5–Fe–N6 = 93.9(4) Ag2–N2–C2 = 157.3(5)
C5–N5 = 1.149(5)
N6–O1 = 1.123(6)

Ag1–Ag2 = 3.165(3) Å; Ag1–Ag1 = 6.412(1) Å; Ag2–Ag2 = 6.412(1) Å.
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evolved cyanide radicals have reducing character resulting the for-
mation of C2N2 and reduced species of the involved metals [38].

Fig. 4 shows the recorded TG curve in a nitrogen atmosphere for
silver nitroprusside. According to the derivative of that curve, the
thermal decomposition of the solid under study occurs in four
steeps. The first thermal effect is observed from 150 �C with a
maximum decomposition rate close to 200 �C. The weight loss
for this effect is 13% and is ascribed to the evolution of the
unbridged NO ligand and to the weakly bonded axial CN group.
The second weight loss has a maximum at 250 �C and it was
assigned to decomposition of an intermediate metal cyanide of
low thermal stability. Then, from 280 �C a pronounced weight loss
takes place, which has a maximum at 325 �C. This effect is also
ascribed to decomposition of intermediate cyanide metals. The
fourth effect is detected from 350 �C as a slight inflection in the
TG curve. It seems, the decomposition of the final intermediate
cyanide has a low kinetic and a relatively high thermal stability.
In a non-oxidant atmosphere, under a nitrogen flow for instance,
the expected final products of the thermal decomposition of metal
cyanides are the involved metals in metallic state related to the
reducing effect of the cyanide radicals [38]. Fig. 4 (Inset) shows
the sequence of IR spectra corresponding to the evolved gases
during the thermal decomposition process. For all the temperature
range an intense doublet close to 2300 cm�1 is observed, which
correspond to cyanogen (C2N2) species [39]. The IR spectra profile
has four maxima which could be related to the four inflections
observed in the recorded TG curve, corresponding to the already
mentioned solid decomposition through four thermal effects. The
release of the NO group is detected as relatively weak signal in
the 1827–1734 cm�1 spectral region due to presence of nitrogen
monoxide species (see Supplementary information). An analog
behavior is observed for the solid decomposition under an air
atmosphere. In the TG curve four thermal effects are clearly
identified while the IR spectra of the evolved gases are dominated
by the cyanogen doublet (see Supplementary information).

According to XRD data (see Supplementary information), the
solid residue for both, the samples heated under a nitrogen
atmosphere and in air, is formed by metallic silver and iron oxide
(hematite). The presence of Fe2O3 as final iron phase under a nitro-
gen atmosphere, suggests that metallic iron is formed by the
reducing effect of the evolved cyanide radicals, which is then
oxidized when the residue is exposed to air. Such behavior has
been observed for the thermal decomposition of Prussian blue
under nitrogen and in vacuum [38]. No signals from cyanide metal
complexes were found in the residues (see Supplementary
information).

3.4. Hydrogen adsorption

The hydrogen molecule forms lateral coordination compounds
with transition metals of low valence and extended t2g orbitals



Fig. 4. TG curve recorded under a nitrogen atmosphere and its derivative for silver
nitroprusside. Inset: Normalized IR spectra of the evolved gases on the sample
heating.
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[40]. In this sense, H2 coordination to available coordination sites
in complexes of osmium, molybdenum, tungsten, copper, titanium
and vanadium ions have been reported [40–43]. As discussed
above, the silver atom in the compound under study has available
coordination sites to accept the coordination of hydrogen mole-
cules; however, to the best of our knowledge, such possibility in
silver compound has not been explored. Fig. 5 shows the recorded
H2 adsorption isotherm at 75 K in Ag2[Fe(CN)5NO]. This figure also
includes the adsorption isotherm for the Ni analogue. This last
solid has a relative high H2 uptake ability, attributable to the pres-
ence of certain contribution of coordination type interaction to the
sorption forces [20]. For the silver compound, the amount of H2

adsorbed is quite low and the isotherm shows a practically linear
dependence on the absolute pressure. Such behavior has two pos-
sible causes, inaccessibility of the material porous framework to
the hydrogen molecule or a weak adsorbate interaction with the
cavity surface. The formation of a coordination bond involves a
relatively high sorption energy and the isotherm must saturate at
relatively low pressure, with a high slope at low pressure values,
which was not observed. The hydrogen molecule has a kinetic
diameter of 2.9 Å [44]. The cavity diameter is close to the
Ag1–Ag2 interatomic distance, which is 3.18 Å, according to the
Fig. 5. Hydrogen adsorption isotherm at 75 K in silver nitroprusside. For compar-
ison, the Inset also shows the H2 adsorption isotherm in the Ni analogue.
refined atomic positions. However, silver ion has an ionic radius
of 0.67 Å [45], and the available windows size results 2.84 Å, below
the kinetic diameter for the hydrogen molecule, 2.9 Å. This
suggests that the porous framework of silver nitroprusside is
inaccessible to the hydrogen molecule.

4. Conclusions

Silver nitroprusside, Ag2[Fe(CN)5NO], crystallizes with a mono-
clinic unit cell in the Pc space group. The unit cell contains two for-
mula units of the compound. In the crystal structure, to types of
silver atoms are found; Ag1 linearly coordinated to the N ends of
the equatorial CN groups, and Ag2 also coordinated to the axial
CN ligand, through a weaker interaction. This last coordination
interaction supports the material 3D framework. The crystal struc-
ture of silver nitroprusside is atypical within metal nitroprusside
series; with two types of coordination (2 and 3) for the metal
linked at the N end of the CN group. The refined crystal structure
is supported by the available spectroscopic information. On the
solid heating, NO and the axial CN groups evolve from about
160 �C and then the thermal decomposition is completed by evolu-
tion of also the axial CN groups. In the solid residues metallic silver
and iron oxides were identified. The studied solid was considered
as a model to shed light on the possible coordination interaction
between the silver atom and hydrogen molecules. However, the
porous framework of silver nitroprusside results inaccessible to
the hydrogen molecule.

Acknowledgements

This study was partially supported by the CONACYT – Mexico
projects 2011-01-174247, FON.INST./75/2012 and 154626. The
authors thank the help of Dr. A. Gómez from University of Guelph
(Canada) for recording the XRD pattern for RDF calculation, and to
Dr. E. Torres for the TG-IR combined data collection.

Appendix A. Supplementary material

Details on the XRD data recording and processing, and IR spec-
tra of evolved gases during the solid heating in air and in N2 atmo-
sphere. Structural information derived from the crystal structure
refinement has also been deposited at ICSD Fachinformationszen-
trum Karlsruhe (FIZ) (E-mail: crysdatafiz-karlsruhe.de) with CSD
file number: 427798: Ag2[Fe(CN)5NO]. Supplementary data associ-
ated with this article can be found, in the online version, at http://
dx.doi.org/10.1016/j.ica.2014.12.023.
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