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at the metal center or at the ligand sites. Nickel complexes with bromo sub- .... bonds crystallize from solutions of Mo2(O2CCH3)4 in bidentate ligands such as. 
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METAL-CONTAINING POLYMERS Introduction The development of organometallic chemistry in the 1950s has played an important role in the redeﬁnition of polymer chemistry. While organic and inorganic polymers (qv) were previously the only two classes of macromolecules, the introduction of metals into polymers marked the beginning of a new ﬁeld of research (see INORGANIC POLYMERS). The combination of polymeric and metallic properties has caused a surging interest in the development of metal-containing polymers over the past few decades (1–5). It is well known that depending on the elements and the types of bonding present, the properties of these polymers differ dramatically. The degree of polymerization and the nature of the metal also have strong inﬂuences on the properties of polymeric materials. It is the diverse array of electrical, electrochemical, magnetic, optical, and catalytic properties that deﬁne the applications of metal-containing polymers. In recent years, many reviews have been dedicated to advances in the ﬁeld of metal-containing polymers (6–14). Although this article classiﬁes these polymers according to their structures, many of these polymers could have been included in more than one section. The aim of this work is to give an overview of the synthesis, properties, and applications of metal-containing polymers, with a focus on the developments that have taken place over the past two decades.



Metals in Polymer Backbones, σ-Bonded Systems Polymers with metals σ -bonded to organic spacers in their backbones have been studied in recent years because of their electrical and optical properties (14,15). This class of organometallic polymers can be prepared via reactions occurring 1 Encyclopedia of Polymer Science and Technology. Copyright John Wiley & Sons, Inc. All rights reserved.
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at the metal center or at the ligand sites. Nickel complexes with bromo substituents (2) react with lithiated aromatic compounds (1) to yield the corresponding organonickel polymers (3) (eq. 1). The solubility of these polymers is low, and analysis of 3 indicates that their degree of polymerization is between 8 and 13 (16).



(1) Many different transition metals have been incorporated into polymers containing C C triple bonds in order to enhance metal dπ–pπ ∗ back bonding, which is expected to contribute to π -electron delocalization (17–30). Although much of the research on organometallic acetylide polymers has dealt with Group 10 transition metals, the synthesis of acetylide polymers containing Ni (17), Pd (17–19), Pt (17,20–23), Fe (24,25), Ru (25,26), Os (25), Rh (23,27), Au (28,29), and Zr (30) has been reported. The incorporation of metals into polyynes generally results in materials with band gaps ranging from 2.4 to 3.2 eV, which is higher than that of many organic materials ( 
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