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U.S. CUSTOMS AND BORDER PROTECTION

LABORATORY METHODS
CBPL METHOD 71-01

Gold:  Quantitative Analysis by Fire Assay

SAFETY STATEMENT

This CBPL Method cannot fully address safety issues that may arise from its use.  The analyst is responsible for assessing potential safety issues associated with a given method at its point of use.

Before using this method, the analyst will consider all general laboratory safety precautions.  In particular, the analyst will identify and implement suitable health and safety measures and will comply with all pertinent regulations.
METHOD UNCERTAINTY

The uncertainty of measurement for this method is specific to each laboratory.

0.

INTRODUCTION
The quantification of gold is needed to ensure compliance with the Gold Labeling Act of 1976 (Public Law 94-450), which is based on criteria set forth in U.S. Code Title 15 - Commerce and Trade, parts 294 and 295.  In addition, the product classification in the Harmonized Tariff System of the United States (HTSUS) may be contingent upon the gold content.  Statistical reporting for tariff purposes is also based on gold content.

1.

SCOPE AND FIELD OF 




APPLICATION

The procedure discussed in this method is a modification of the "Fire Assay Method for Gold Analysis.”  Minor modifications were made to the method, as provided below, to accommodate certain Customs' samples.

2.

REFERENCES
2.1

ASTM E 1335.  “Standard Test Method for Determination of Gold in Bullion by Cupellation.”

2.2

 Furman, N.H. (Editor).  “The Fire Assay for Gold and Silver” in Scott’s Standard Methods of Chemical Analysis, Volume One (Fifth Edition).  D. Van Nostrand Co., Inc.  New York.  1939.  Pp 835 to 860.

3.

REAGENTS AND APPARATUS
3.1

Parting acid I (2:3) A.C.S. reagent grade nitric acid.

3.2

Parting Acid II  (2:1) A.C.S. reagent grade nitric acid.

3.3

Silver powder 99.99% (60 mesh).

3.4

Pure bone cupels (1.5 inch).

3.5

Assay Grade pure lead foil 76 mm X 0.15 mm.

3.6

50-mL Erlenmeyer flasks.

3.7

30-ml porcelain crucibles.

3.8

CEM crucibles (disposal).

3.9

Smooth jawed needle-nosed pliers.

3.10

Stainless hammer and anvil (4" x 4").

3.11

Stainless forceps.

3.12

Analytical balance (0.0001 g).

3.13

Muffle furnace.

3.14

Pellet press (20 - 25 ton capacity) and 1.25-inch pellet die.

3.15

Steam bath.

4.
PREPARATION OF SAMPLE
4.1

Cut the sample into small pieces (note whether the pieces are cut from soldered or unsoldered areas).

4.2

Clean and degrease the cut pieces with methanol.

4.3

Dry in an oven at 100 °C for one (1) hour and cool in a desiccator for 30 minutes.

5.

PROCEDURE
5.1

Cut a piece of the pure assay-grade lead foil into a size/weight that corresponds to the sample weight in a ratio of 2.4 grams of foil to 0.1 grams of sample.  A cork borer sharpener can be used as a form to shape the pieces of foil into a cone.

5.2

Weigh enough of the cleaned and dried sample into the cone to give a final weight of approximately 120 milligrams of pure gold.

5.3

The silver powder (inquart) is added to the cone in a ratio of 2.5 parts of silver to 1 part gold, by weight.

5.4

The cone is sealed with the smooth jawed needle nosed pliers and placed in a preheated pure bone cupel at 1000-1100 °C in the muffle furnace.

5.5

The sample is heated 25-35 minutes until a shiny well-formed bead (doré bead) is obtained.

5.6

After cooling, the bead is removed from the cupel with the stainless steel forceps, cupel fines are removed with a stiff brush, and hammered (approximately 12 strokes) on the stainless steel anvil.

5.7

The flattened bead is annealed in a CEM crucible at 700 °C for 4 minutes.

5.8

The cooled bead is pressed at 20-25 thousand pounds in the pellet press so that the bead is flattened to approximately 0.05 mm thick.

5.9

Repeat step 5.7.

5.10

The flattened bead is cooled and placed in a 50 mL Erlenmeyer flask with 20 mL of hot (90-100 °C) parting acid I.  The sample is heated at 90-100 °C for 30 minutes, the acid decanted, and the sample washed with hot distilled water.

5.11

20 mL of hot (90-100 °C) parting acid II is added and the sample is again heated and then washed as in step 5.10.

5.12

The flattened bead is transferred to a tared (previously heated to 700 °C) 30-mL porcelain crucible, the liquid is evaporated off on a steam bath, and then placed in the muffle furnace at 700 °C for 2 minutes.

The crucible is cooled in a desiccator for at least 60 minutes and weighed on an analytical balance.

6.

CALCULATIONS
6.1

The karat gold is calculated as:
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6.2

The percent gold is calculated as:
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