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Abstract

Organometallic coordination polymers of the super-Prussian blue type [(Me3Sn)nM(CN)6] (Me=CH3; n=3, 4; M=Fe,
Co, Ru) were subjected to thermolysis in different atmospheres (air, argon, hydrogen/nitrogen). In air, oxides were found:
Fe2O3/SnO2 (crystalline and nanocrystalline), Co2SnO4 and RuO2. In argon and in hydrogen, the intermetallic phases
FeSn2, CoSn2, Ru3Sn7 and Fe3SnC were obtained. A detailed mechanistic study was carried out using thermogravimetry
(TG), X-ray diffraction (XRD), X-ray absorption spectroscopy (EXAFS) at Fe, Co, Ru and Sn K-edges, infrared
spectroscopy (IR) and elemental analysis. Below 250°C, Me3SnCN and (CN)2 are released, whereas above 250°C oxidation
or pyrolysis leads to the corresponding oxides or intermetallic phases. Polymeric cyanides containing at least two metals
have turned out to be suitable precursors to prepare well-defined oxides and intermetallic phases at comparatively low
temperature. © 2000 Éditions scientifiques et médicales Elsevier SAS. All rights reserved.
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1. Introduction

Organometallic coordination polymers involving
cyanide-linked repeat units have attracted consider-
able interest in recent years as zeolite-like host sys-
tems for numerous guest ions, e.g. tetraalkyl
ammonium, cobaltocenium, polypyrrole and organic
dyes [1–4]. They make it easier to ‘blend’ two or
more different metals on the atomic scale. Such
systems are therefore expected to be suitable precur-
sors for intermetallic compounds that incorporate
the initially blended metals. The fact that the metals

are already constituents of one crystalline phase also
suggests that topochemical reactions may be possible
at a notably lower temperature than in conventional
syntheses.

Thermolytic degradations of related cyanide-con-
taining compounds have been reported by a number
of other groups. Heibel et al. have prepared ferro-
magnetic Pd/Co alloys and the binary oxide PdCoO2

by the thermolysis of a ‘cyanogel’ obtained from
K2PdCl4 and K3Co(CN)6. The atmosphere had a
decisive influence on the nature of the reaction prod-
ucts [5,6]. Cyanogels prepared from SnCl4·5H2O and
K4[Fe(CN)6] were studied by Sharp et al. (molar
ratio Sn to Fe ranging from 0.5:1 to 2:1). Upon
heating to 900°C in air, they observed a multi-step
decomposition that included an extremely fast,
exothermic release (and combustion) of cyanogen at
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