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RECORD NO. 1966/197

" A METHOD FOR THE DETERMINATION OF THE GOLD CONTENT OF SAMPLES BY
SOLVENT EXTRACTION AND ATOMIC ABSORPTION SPECTROPHOTOMETRY (a)

by
J.R. Beevers (b)

Gbld bearing samples can be assayed in many ways but the need
exiéts for a rapid~lab9ratory method of analysis for gold, arising
particularly out of the recent increase in geochemical préqucting'where
both cost and speed are of parasmount importance. The followiﬁg method,
which is rapid, cheap and of sufficient sensitivity to be useful in
geochemical'pfoépecting, is completely free from interferences; for
instance as little as 0.2 ugm Au cah be determined, and fhe presence ' of

at least 0.1 gm of any of the following metals does not affect the results

A1 As. Ba Be Ca Cd Ce(IV) Co Cr(III) Cu(II) Fe(III) Hg(II)
K Mg Mn Mo Na Ni Se Sn Sr Te Th U(VI) and Zn

* In addition, this amount of gold can be determined in the
presence of at least 0.01 gm of either Pt, Ru, Zr, or Pd. Saturation

amounts of Ag, T1, Ti or Pb in N HC1 do not interfere either.

" Anions do not interfere as shown by the fact that 0.2 ugm of
Au can be determined in the presence of up to 0.5 gm of any of ‘the

following anions, added as their sodium salts:

3~ - - - 2=
PO B C1 NO 50
g BT % 3 4
REAGENTS AND APPARATUS
Aqua régio
H HC1

Oréaniq Reagent - 0.03% solution of p - dimethylamino beniéi_

rhodaniné in*%myl acetate, kept under refrigeration when not in use.

. A commercial atomic absorption spectrophotometer (A.A.S.) was
used with an air-acetylene burner fuel, a monochromator slit width of
100- microns and the 2428 A® gold absorption line. A fully oxidising

flame was used and an atomisation rate of 2 - 3 ml/min.

(a) Published by permission of the Director, Bureau of Mineral Résources,

Geology and Geophysics, Canberra, Australia.

(b) Present addresss Bureau of Mineral Resources, Box 378, Canberra
City, A.C.T., Australia,.
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EXPERIMENTAL A
The- sample is ground to 120 B.S.S. mesh, and 2.5 gm is digested

for one hour with 10 ml of aqua regia in a covered beaker on the water bath.

The dlssolved sample is then taken to dryness, still in the water bath, and

' finally taken up with about 15 ml of N HC1. This is filtered, and the

resldue<washed w1th two. 5-ml portlons of N HC1; the Wash1ngs and flltrate

are comblned the volume&made up to 25 ml with N HC1 in a standard flae#
SN n;.{*uy{-;.g_“ ) ‘ 4

- m\“ ‘}}T-.
10 ml of th1s solution is pipetted 1nto a screw cap tube of 20 ml

capa01ty, T ml ‘of . the organic reagent added, and the whole shaken v1olently

‘ for two mlnutes, after which the tube is allowed to stand in a vertlcal

.position to,allow the two liquid phases to.separate. The organ}c phase is

then<ana1ysed'fof_gold on the AAS using a calibration curve prepaiéd by

'extracting=10‘hI aliquots of N HC1 containing respectively 1, 2, 4, 6, 8, 10

micrograms:of:gold;With 1 ml, of the organic réagent. If the sample contains

so fueh gold that the absorption lies outside the range of the calibration

curve, a repeat’ extraction is carried out using an aliquot of the sample

extract’ and making up to 10 ml with N HC? before addition of the 1 ml of
organic reagerit. Variations of the relative volumes of the aqueeue and.
organic phases should not be used as an alternative to this dilutidh‘

procedure.

DireCt flaming of the N HC1 extract is not practicable in most cases.
Firstly, thevlevel'ef gold in most samples‘ie‘too low to give a,measuiable
absorftion when nsing only the aqueous phase. Secondly, non—ateﬁic--
absorption due to metal ions other than gold is too high, and ieimostsevere
at the lower levels of gold. Thirdly, when solutions containingnlarge amounts
of dissolved ealte are aspirated, gold is trapped at the burner outlet where

the salts are deposited.

No?difficulty or error due to gold in solution being reduced to the
metal at the burner slit has been detected when using the solvent extraction

technique-. . o
ThelSmaIl:quantity taken, comparetho that for conventional fire .
assay, limits the accuracy of the method, but comparisons between the results
of fire assays and the method described here show a good agreement (see
Figure-1).. MoreéVei? even when the samples contained very small amounts of
gold as determlned by fire assay (0-1 p.p.m.), gold was always detected by
this method. By analysing different aliquots of the same crushed sample,
considerable variation in the values of the gold content was found, and this
wes greater the smaller the amount of gold present. This variation is due to

errors in sampling ar1s1ng out of the particulate nature of the gold, and not

,due to analytlcal errors.
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A further improvement in sensitivity has been gained by panning the
very finely ground sample and assaying only thefﬁeavy material.  In some

cases, a hundred-fold increase in sensitivity can be effected by this
1 Y o

techniqué&@;
,‘é‘@w«

. A more detailed account of thermethod will be given in a subsequent

paper.
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Figure |. Comparison of the gold content of twenty-one samples determined by
the classical fire-assay method and by the solvent extraction /A.A.S.method.

a,b,c are replicate samplies.
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