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PARKES PROCESS

OBJECTIVE

Silver contained in molten lead is to be removed by the formation of solid silver-zinc intermetallic compounds.

PRINCIPLES DEMONSTRATED

Reactions in molten metals

Intermetallic compound formation

Crust formation

Skimming

BACKGROUND

Lead ores typically contain gold and silver.  These precious metals report to the lead phase during lead smelting and provide a significant source of revenue for lead producers.  The silver and gold are recovered from molten lead contained in 100 ton iron pots by the addition of zinc which forms solid intermetallic compounds with both gold and silver.  These compounds are less dense than lead and float to the top of the lead and form a thin crust which is skimmed off.  The skim is processed for the recovery of the precious metals and the lead refined of these precious metals is cast into ingot and sold.

In this laboratory exercise a simulated lead bullion is formed by the dissolution of one Troy ounce of silver into approximately two pounds of lead.  The bullion is held in a steel ingot mold at approximately 450 °C.  Small zinc additions are made to the melt and the crust skimmed periodically during a one day period.  Samples of the melt are taken periodically to determine the silver content of the melt thus showing the effectiveness of the Parkes Process.  Skimmng at temperatures slightly above the melting point of lead will result in the lowest possible silver remaining in the lead.  Samples are obtained by inserting a small-bore glass tube into the melt and evacuating the tube with a syringe.  The student should mark these samples with a piece of tape.  They will be cupelled later to determine silver content.  

SAFETY

1. 
PROTECTIVE EYE WEAR IS REQUIRED AT ALL TIMES WHEN VIEWING AND WORKING WITH HIGH-TEMPERATURE PROCESSES AND MOLTEN METALS WITHIN  A DISTANCE OF 10 FEET.

2. 
AVOID BREATHING VAPORS AND DUST.  DO NOT EAT, DRINK, OR CHEW IN THE LABORATORY.

3.
ALWAYS ASSUME IMPLEMENTS IN THE LABORATORY ARE HOT.  USE GLOVES.

PROCEDURE

1.
Dissolve one Troy Ounce of Ag in Molten Pb.
2.
Added weighed amounts of Zn to the melt wait for intermetallic compound formation and then skim.  Save the skim.

3.
Sample the melt and label the sample.

4.
Cast the refined lead into useable buttons. 

5.
Weigh and Cupel the samples.

6.
Write a report describing the refining of lead by the Parkes Process and give the combined results of all groups.  Include phase diagrams showing the intermetallics and the purity of lead refined by the Parkes Process.

TERMS

Bullion

Intermetallic

Skim

Cupellation

DATA

5/13Ag(s) + 8/13Zn9l) = 1/13Ag5Zn8 (s)   H0=-4.48 KJ/gfw
Note: S0 for many similar reactions is >0.

