The Tin Tree

This is an example of an oxidation-reduction reaction taking place because of a difference in the concentration between two solutions. The redox reaction seems to be the preferred process to diffusion. 

Prepare the rod of tin. Melt enough tin in a clean crucible until the volume of he melt half fills the crucible . Using a syringe fitted with 30cm of glass tubing quickly draw up between 15 to 20cm of the metal and hold until the metal in the tube solidifies. (This may take several attempts to perfect the technique.) Carefully break the glass by tapping the cold glass tube with a hammer. Carefully attach the tin rod to a single-holed 15mm rubber bung (that fits a boiling tube).  
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Prepare tin chloride solution by adding 80mL of concentrated hydrochloric acid to tin granules in a beaker then heating for two or three hours to obtain a saturated solution (indicated by the lack of bubbles coming off the tin metal). When this solution has cooled to room temperature pour it into a clean boiling tube until it half fills the tube. Dilute the remainder to 1/3 concentration and very, very carefully pour this onto the concentrated solution so as to disturb the interface between the two solutions as little as possible. 

Holding the tube upright, carefully lower the tin rod into the middle of the boiling tube so that at least 6cm ends up in the concentrated solution. Leave the tube in the upright state until a cluster of diaphanous crystals appears at the interface.

The set-up is actually an electrochemical cell. At the anode, in the dilute solution
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while at the cathode in the concentrated solution
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This process shows that concentration drives the reaction and  occurs much faster than the diffusion of the tin(II)  and chloride ions. This also shows that Eo values only apply when the concentrations are 1.0 molL-1 and helps explain why a commercial cells deliver a different potential compared the Eo calculation. 
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