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Determination of Trace Gold in Geochemical Exploration Samples
by Z-2000 Polarized Zeeman Graphite Furnace Atomic
Absorption Spectrophotometry
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Abstract A method for the determination of trace gold in geochemical exploration samples by Z-2000 polarized
Zeeman graphite furnace atomic absorption spectrophotometer GFAAS was reported in this paper. The sample
was dissolved with 50% aqua regia and the gold in the sample solution was then concentrated with polyurethane
foam plastic and using 10 g/L thiourea solution as release agent. The factors influencing Au adsorbption such as
physical properties of polyurethane foam plastic and concentration of aqua regia were studied. And GFAAS
determination parameters including temperature and time in ashing atomization and cleaning steps carrier gas
flow rate lamp current intensity were also optimized. The detection limit of the method is 0.3 ng/¢g for gold and
the recovery is 95.0% ~101.0% with precision of less than 8.0% RSD n =12 . The method has been applied
to the determination of trace Au in National Standard Reference Materials GBW 07243 ~ GBW 07245 and the
results were in agreement with certified values.
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Au Table 1  The time control program in atomization stage
2 2700 °C A
t /s
2700 °C 2700 °C 2 0.0128 0.0129 0.0122 0.0126
3 0.0133 0.0131 0.0136 0.0133
4 0.0142 0.0147 0.0146 0.0145
g&zl{g %;[:zt 5 0.0159 0.0161 0.0161 0.0160
6 0.0159 0.0163 0.0162 0.0161
0.15 0.0
< T i e
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20 mL
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. 2
60 min
2 8 RSD 8.0% n=12
20 ng/mL Au 1mL 5 )
Table 2 Precision test of the method
Au
w Au / ng g~
8 g/L Au £ e RSD/%
10 ¢/L
0.9 0.9 0.9 1.0 0.8 0.8
2.9 GAu-2a  0.86 0.9 7.5
0.8 0.9 0.9 0.8 0.9 0.8
20 ng/ml Au ImbL 5 ) 1.4 1.7 1.6 1.6 1.8 1.5
GBW 07243 1.5 +0.2 1.6 7.8
10 20 30 40 60 1.5 1.6 1.4 1.7 1.6 L7
i CBW 07244 5.320.2 0 0 M0 AS A
i TEUT 48 49 52 51 5.0 48 '
Au Au ) 10.1 9.7 8.5 11.2 10.3 9.5
GBW 07245 11.4 £0.7 9.9 6.7
10.2 9.9 9.6 10.3 10.0 9.2
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2 4 10 ng/g Au
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3
95.0% ~101.0%
60 min 10 g/L
@
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Table 3 Recovery test of the method
w Au / ng g~ 13
R/ %
2.0 3.8 3.4 3.3 3.5 95.0
4.0 5.7 5.6 5.4 5.6 100.0 6
10.0 11.4 11.8 11.9 11.7 101.0 1 _
@ GBW 07243 12 1.6 ng/s
J . 2002 21 4 266 -270.
2 .
4
J . 2003 3 73.
10.0 g 500 °C 3 )
30 min 700°C 60 min M . 2004 127 -130.
250 mL 50% 4 .
5 .
100 ml. I 2005 2 34 -35.
60 min 1.3 3 6 -
4 J . 2005 24 4 63 -66.
7 .
J .
2005 26 5 42 -44.
4 8 .
Table 4  Analytical results of Au in National Standard J. 2006 3 291 —293.
Reference Materials 9
w Au / ng g’l J . 2006 22 2
48 -52.
10 .
GAu -2a 0.86 0.9 0.7 1.0 0.8 0.6 0.8 2006 21 6 7 -10
GBW 07243 1.5+0.2 1.7 1.2 1.6 1.8 1.5 1.6 U B
GBW 07244 5.3+0.2 5.3 5.0 4.8 5.2 4.5 5.0 11
GBW 07245  11.4%0.7 9.7 85 1.2 10.3 9.5 9.8 J . 2006 27 8 47 -50.
12 .
J . 2006 27 10 50 -51.
5 13 DZ/T 0130.3 ~4—2006
7 —2000 S .
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