RECYCLING  SILVER  WASTE





Note: 	AgNO3 stains fingers, fingernails and clothing a dark brown colour.  Always wear protective gloves when handling silver nitrate!  If you get a silver nitrate stain, immediately rub the affected area with a paste of NaI crystals.





A. 	Recycling Silver Metal





(This method has been used successfully to recycle between 10 g and 1 kg amounts of silver metal into silver nitrate having a purity of over 99.8%.)





Collect and save the waste silver metal until at least 10Ð25 g has accumulated; the more the better.  In a fume hood, dissolve the silver metal in the minimum amount of concentrated nitric acid possible.  If large amounts of silver are used, a colourless mass of thin rhombic silver nitrate crystals may accumulate and bring the reaction to a premature halt.  In this case, add just enough water to dissolve the crystals.  Extra nitric acid may then be required.  Note that too much silver nitrate hampers the formation of good silver nitrate crystals and produces a white paste of crystals that absorbs impurities and lowers the quality of the product.   When the reaction has dissolved all the silver, dilute the resulting mixture with enough distilled water to increase the volume by about 50%.  Vacuum filter the resulting solution to eliminate any insoluble impurities.  Collect the filtrate.  Wash the filter flask with a little water to get all the silver out and combine the wash water with the filtrate.  Note the volume of the combined filtrate and boil the solution down to about one half the original volume.  Let the solution slowly cool to room temperature and then cool in ice or the freezing compartment of a refrigerator for about 15 minutes.  Collect the first crop of beautiful, colourless rhombic plates, using vacuum filtration.  Wash the crystals with a few millilitres of iceÐcold distilled water.  (Care: silver nitrate is extremely soluble in water.) Save the crystals, collect the filtrate and boil the liquid down to about 75% of the original volume, let cool to room temperature and then cool to ice temperature.  Collect the crystals and repeat the process (evaporate to 75% volume) to collect a third crop of crystals.  At this point the impurities in solution are usually too concentrated, and acidic, to risk further collection of silver nitrate crystals. Because the solution is so acidic, reclaim the remaining silver ions by diluting 10Ðfold with water and bring the silver out of solution by reaction with copper wire.  Save the silver metal collected for subsequent recycling.  Powder the silver nitrate crystals in a mortar and pestle Ñ care: use gloves and avoid scattering the fine powder over the work surface.  Always wash all containers and work areas thoroughly after processing silver.








B.	Recycling Silver Chloride





(This method has been used successfully to recover Ag(s) from between 10 g and 1 kg of waste AgCl.)





Fresh silver chloride works best for this procedure, but dried and ÒagedÓ silver chloride also works with a bit more effort.  In a fume hood, place the silver nitrate into a large beaker and add about 3 times the volume of concentrated ammonia.  Heat the beaker on a hot plate until the maximum amount of silver chloride has dissolved.  If heated to boiling, some product may deposit on the sides of the beaker; a little product is OK but donÕt heat the solution so much that it Òscums overÓ.  With fresh silver chloride, almost all the solid will dissolve; with ÒagedÓ silver chloride as little as 25Ð30% may dissolve.  Pour off the liquid into a separate beaker and to the remaining solid add three times the volume of ammonia.  The liquid that was poured off will probably Òscum overÓ; this is normal.  Again, heat the remaining solid (and ammonia) until as much as possible has dissolved and repeat the procedure until all, or almost all, the solid has dissolved.  Discard any small amount of ÒstubbornÓ undissolved solid.  Dissolve about 5 g of ascorbic acid in water.  The volume of water is not critical; get the cheapest ascorbic acid possible Ð try health food stores or Northwest Scientific.  Stir the ascorbic acid solution into the ammoniacal silver solution.  A yellowishÐbrownishÐgrey precipitate of silver metal deposits.  Dissolve another 5 g of ascorbic acid in water.  Let the silver solution settle for a minute or so and add a few drops of the silver solution to the ascorbic acid solution.  If no additional precipitate forms, all the silver has been deposited.  If additional precipitate is formed, add the ascorbic acid solution to the silver solution and repeat the procedure of preparing extra ascorbic acid, and testing the silver solution.  When finished, filter off the silver metal and save for eventual recycling to silver nitrate.  If the actual moles of silver is known, you should count on one mole of ascorbic acid for every two moles of silver ion.





