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CRUCIBLE FIRE ASSAY

OBJECTIVE

A proposed Au ore sample is assayed to determine the amount of Au in the ore.  The result will be in terms of Troy ounces per ton.

PRINCIPLES DEMONSTRATED

Concentration of precious metal values by smelting

Slag-metal interaction

Carbothermic reduction

Phase separation

Oxidation of non-noble metals

Non-oxidation of noble metals

Wetting of refractories by liquid oxides

Material balances

BACKGROUND

Fire assay methods are generally viewed as the most accurate way of determining the precious metal content of a potential ore.  The assay is a small scale smelting process based on the separation of a metallic phase and a slag phase.  The slag phase contains only worthless material while the metal phase contains the precious metals in combination with lower value metals - Pb in this case.  The lower value metals serve to increase the volume of the phase containing the precious metals which by themselves are too minute to be separated from the slag phase.

The Pb is removed through a process called cupellation.  This results in a small dor EQ \o(e,´)  bead containing all of the precious metal values and nothing but precious metals.  The recovery of precious metals by this method is generally uneconomic.  Although trace amounts of precious metals can be recovered by smelting, more economic hydrometallurgical methods such as cyanide leaching are generally used.

When the ore contains platinum group metals such as Ru, Rh, Os, Ir, Pd, and Pt in addition to Au and Ag,  the dor EQ \o(e,´)  bead is normally analyzed by atomic adsorption methods to determine the amount of each element. 

UNITS OF MEASURE


1 Troy Ounce 
= 31.10 g


1 Avoirdupois Ounce
= 28.35 g


1 Assay Ton (US) 

= 29.17 g

1 Ton (short) 
= 2000 Avoirdupois lbs


1 Avoirdupois lb
=       16 Avoirdupois Ounces


1 Troy lb 
=       12 Troy Ounces

SAFETY

1. 
PROTECTIVE EYEWEAR IS REQUIRED AT ALL TIMES WHEN VIEWING HIGH-TEMPERATURE PROCESSING FROM WITHIN 10 FEET

2. 
AVOID BREATHING THE PbO DUST

3.
THE GLASS SLAGS SHATTER UPON COOLING THROWING GLASS SPLINTERS AT HIGH VELOCITIES.  PROTECT YOUR EYES.

PROCEDURE

1.
Prepare the crucible assays from the following preweighed materials:


•  Litharge
70 grams  


•  Soda ash
10 grams


•  Borax
  5 grams


•  Flour
  2 grams


•  Ore
  1 assay ton

Mix thoroughly and place in a marked fire assay crucible.   

2.
Add one Ag inquartz (if the total mass of contained precious metal is < 2 mg).

3.
Put the crucible in the assay muffle furnace.

4.
After approximately 25 minutes (when instructed), pour the contents of each crucible into a conical iron mold.

5.
After a few minutes, remove the poured product and hammer it into a cube to separate the slag from the Pb button. 

6.
Place the button on a marked cupel and place it in the furnace. 

7.
Remove the cupel and when cooled recover the bead for analysis.  

8.
If there is Ag to be removed, part the sample by flattening the bead, leaching of the silver in progressively more concentrated HNO3, and reweighing for Au content. 

TERMS


Assay Ton


Troy


Cupel


Litharge 


Bone ash

Inquartz

Dor EQ \o(e,´) 

Parting


Dor EQ \o(e,´) 

Flux

