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upon removal of the water. Successful complexants used in this laboratory include the simple amino acid
glycine (H2NCH2COOH), urea (H2NCONH2), or carbohydrazide (H2NNHCOHNNH2). In terms of cost and ability to
complex a wide variety of cations (diBering size and charge), glycine is preferred. 2 It also acts as a zwitterion
in solution thereby enhancing its ability to encage cations. H2NCH2COOH--H3NCH2COO-. (1) The viscosity of the
solution is adjusted through evaporation of water, and optical films are deposited on silica or silicon substrates
by dip-coating or spin-casting methods. Thermal annealing at temperatures above 200 C initiates an auto
oxidation-reduction reaction whereby the organic complexant and nitrate react to form nitrogen, carbon
dioxide and water vapor. The pure metal oxide(s) are leE behind in a homogeneous film. This process is similar
to a combustion reaction and on a large scale, a vigorous exothermic reaction ensues producing a fine ash of
nanosize ceramic powder. 11 However, in the thin film, the reaction is much more quiescent. Variations in the
ratio of complexant to nitrate and the use of alternate complexants such as urea or carbohydrazide will aBect
the reactivity which can lead to the formation of diBerent crystalline phases in the annealed film. 3.
EXPERIMENTAL 3. 1. Solution preparation, film deposition, and thermal treatment Dilute aqueous stock
solutions of zirconyl nitrate, ZrO(NC3)2, samarium nitrate, SmfNOgJg, glycine, and a 2: 1 mixture of
ureacarbohydrazide were prepared and standardized. Metal nitrate solution concentrations were on the order
of 1 gml, and the organic complexant...
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