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Abstract

Four experimental demonstrations are proposed, which can be pr
overhead; attraction of a room temperature Prussian blue analogu
energy; thermal probe and magnetic switch. The experiments celebra
tion compound by its synthesis. They illustrate simply the concept of
energy and the use of molecule-based magnets as a thermal probe.
� 2005 Published by Elsevier Ltd.

Keywords: Magnetic Prussian blues; Experimental demonstrations

1. Introduction

Prussian blue, FeIII4½FeIIðCNÞ6�3�1 � 14–16H2O, is
often considered as the first discovered coordination
compound. It was discovered 300 years ago by D.
Diesbach, a berliner draper. Used as pigment, it is a
ferromagnet below TC = 5.6 K. The vanadium–
chromium analogue VII

4[Cr
III(CN)6]8/3h4/3 Æ 15–18H2O,

1 or [VCr], is a ferrimagnet at TC = 315 K (=42 �C, h
is a vacancy). Its rational synthesis by Ferlay [1] and
the one of KVII

4[Cr
III(CN)6]4h0 (TC = 376 K) by

Girolami [2] are significant cornerstones in molecular
magnetism [3,4].

We suggest in this paper different demonstrations to
illustrate various aspects of the chemistry and physics of

0277-5387/$ - see front matter � 2005 Published by Elsevier Ltd.

doi:10.1016/j.poly.2005.03.098

* Corresponding author. Tel.: +33 1 44 27 30 59; fax: +33 1 44 27 38
41.

E-mail address: miv@ccr.jussieu.fr (M. Verdaguer).
ahès a, N. Galvez a, R. Garde a,
ournilhac c
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esented to large audiences: precipitation of Prussian blue on an
e; oscillating magnet, device transforming light in mechanical
te the 300th anniversary of the discovery of the first coordina-

Curie temperature, the transformation of light into mechanical

magnetic Prussian blue analogues, recently reviewed
[5,6].

2. Precipitation of Prussian blue

A 7-cm diameter Petri dish is placed on a overhead
projector. A few crystals of hexa-aqua-iron (III) chlo-
ride and potassium hexacyanoferrate (II) are deposited
on opposite side of a diameter of the dish. Water is
slowly poured in the Petri dish so that a thin layer
of water covers uniformly the bottom of the dish.
The crystals dissolve and a convection movement
brings the two solutions in contact. At this contact
place, a deep blue precipitate of Prussian blue ap-
pears. The exact aspect of the precipitate depends on
the conditions of the experiment: a straight line in
the middle if the Petri dish is not moved, a spiral if
a uniform movement is imposed to the dish, etc In
any case, the slow appearance of the precipitate is
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