4 Cis- and trans potassium dioxalatodiaquachromato (III) 

Materials required: 

Oxalic acid, potassium dichromate 

a) Trans isomer of K{Cr(C2O4)2(H2O)2|3H2O 

Dissolve 12 g of oxalic acid monohydrate in a minimum amount of boiling water in a 250 ml beaker. 

Add in small portions a solution of 4 g of potassium oxalate in a minimum of hot water, covering the beaker while the violent reaction proceeds. Evaporate the solution to about one third of its original volume. 

Filter the crystals and wash with cold water and ethanol. 

A high yield cannot be expected since only a part of the product is isolated. 

Note that in solution there is an equilibrium between the cis- and thetrans isomer, but the low solubility of the trans isomer results in its initial deposition. 

Excessive spontaneous evaporation should be avoided since otherwise the product may be contaminated with the cis isomer. 

b) Cis isomer of K{CR(C2O4))(H2O)2}2H2O 

Prepare an intimate mixture of finely ground potassium dichromate(4 g) and oxalic acid dihydrate (12 g) and heap the powder in a 15 cm diameter evaporating dish. Place one drop of water in a small depression in the mixture and cover the dish with a watch glass. 

After a short induction period the reaction commences and soon becomes vigorous with the evolution of steam and carbon dioxide. A solution of the product cannot be formed, and hence an equilibrium mixture of cis- and trans-isomers is not formed. 

The outcome of this reaction is a purple viscous liquid to which is added 20 ml of ethanol. The mixture is stirred until the reaction product solidifies. 

If solidification is slow, decant the liquid and repeat with a second portion of ethanol until the product is entirely crystalline. 

Filter at the pump. 

Purity test of the isomers: 

Place a few crystals of the complex on a filter paper and add a few drops of diluted aqueous ammonia. 

The cis-isomer rapidly forms a deep green solution which spreads over the filter paper, and no solid remains. 

The trans-isomer forms a light brown solid which remains undissolved
