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Determination of Trace Cadmium in Rock and Soil Samples by
Graphite Furnace Atomic Absorption Spectrometry

SHAO Wen-jun ZHANG Ji-guang LIU Jing-jing
Shenyang Testing and Quality Supervision Center for Geological and Mineral Products
The Ministry of Land and Resources Shenyang 110032 China

Abstract A method for the determination of trace cadmium in rock and soil samples by graphite furnace atomic
absorption spectrometry GFAAS  was developed. The samples were decomposed by aqua regia-perchloric acid and
trace cadmium in perchloric acid medium was then directly determined by GFAAS without any separation
pre-concentration and without any matrix modifier. The conditions for sample decomposition temperature of ashing
and atomization in GFAAS determination were optimized. The detection limit of the method for cadmium is 0. 0066
pg/g with precision of less than 8.0% RSD n =12 . The method provides the advantages of simple operation high
efficiency accuracy and suitable for the determination of trace cadmium in bulk rock and soil samples.
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Table 1 Heating program of graphite furnace Table 2 Comparison of the analytical results of Cd in samples
s with two sample decomposition methods
0/°C v/ mL: min ! w Cd /' pg: gil E, AleC
120 10 10 300
500 10 10 300 1 0.055 0.053 0.002  0.02
1000 ~ 1200 0 3 _1.0® 0 2 0.14 0.13 0.01  0.03
2400 1 4 300 3 0.24 0.15 0.09  0.20
@ 1s 4 0.10 0.12 -0.02 -0.08
5 0.11 0.12 -0.01 -0.04
6 0.16 0.13 0.03  0.09
1.2 7 0.090 0.088 0.002  0.01
12 mol/L HCl 16 mol/L HNO, 8 0.17 0.18 -0.01  -0.02
11.6 mol/1. HCIO, 9 0.092 0.098 -0.006 -0.03
10 0.055 0.056 ~0.001 -0.008
11 0.067 0.071 -0.004 -0.03
1.3 12 0.41 0.34 0.07  0.08
0.2000 g 6 ml. HCl 2 mlL GBW 07402 0.070 0.073 -0.003 -0.02
HNO, 3 ~ 4 HCIO, GBW 07404 0.36 0.35 0.01  0.01
GBW 07406 0.14 0.13 0.01  0.03
HCIO, 0.2 mL GBW 07408 0.13 0.14 ~0.01 -0.03
20 mL DE, AlgC 16
20 pL
3
1.4 Table 3 Effect of concentration of perchloric acid on absorbance
) 4
Cd ¢ HClO, /
5 nal Lol cd cd cd cd
0.00 ng/g 0.10 pg/g 0.20 pg/g 0.40 pg/g 0.80 wg/g
GBW 07302 w Cd =0.065 pg/g GBW 0 ~0.003  0.036  0.070  0.120  0.180
07426 w Cd =0.150 pg/g GBW 07309 w Cd 0.058 0.000  0.093 0.195 0.400 0.795
=0.260 ug/g GBW 07306 w Cd =0.430 0.116 0.002  0.099 0.205 0.408 0.803
0.174 ~0.007  0.110 0.203 0.404 0.797
GBW 07305 Cd =0.820 pg/
ne/s v hers 0.232 0.001  0.098 0.201 0.398 0.794
0.348 0.005  0.079 0.171 0.382 0.768
2 2.3
2.1 2.3.1
Cd Zn 400°C 500°C 600 °C
HCl +  700°C 800 C 0.199 0.208 0.204
HNO; HCIO, 0.189 0.116 400 ~600°C
HCl HNO, HF HCIO, Cd 500°C
2 HCI + HNO, - 2.3.2
HCIO, Cd 600 °C
2.2 800°C 1000°C 1200°C 1500 °C
HCIO, Cd 0. 135 0.185 0.209 0.208 0. 209 1 000 ~
HCIO, 1200 °C
HCIO, Cd
HCIO, 0.058 ~0.232 mol/L Cd 1500 °C
3 1
0.116 mol/L HCIO, 1000 ~ 1200 “C
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Fig.1 Atomic absorption peak and background absorption
peak at different atomization temperature 5
3 1 .
I 2007 22 4 63
3.1 _64
12 ) _
Cd peg/g 0.014 0. 013 J .
0.012 0.012 0. 011 0.013 0. 016 0. 010 0. 011 2005 24 9 20 -25.
3 -
0.012 0.018 0.012 0.013
J . 2005 3
ITUPAC 3 37 —39.
0.0066 pg/g 4 . -
Cd 0.03 peg/g J. 2003 23 5 990 —992.
3.2 >
16 I
2007 16 5 48 -50.
GBW 07401 ~ GBW 6 .
07408 GBW 07103 ~ GBW 07108 J. 2006 3
12 99 -101.
7 J .
2004 40 8 468 -469.
AlgC =1gw —lgwg 3 B
RSD 4 J .
8.0% 2001 1 45 -47.
9
4 J .
Table 4  Accuracy and precision tests of the method 1987.6 2 120 -122.
w Cd /107° ] 10 :
AlgC RSD/% Y I 1999 35 4
178 - 180.
GBW 07103 0.029 £0.014 0.033 0.06 - 11 . —
GBW 07104 0.061 £0.021 0.062  0.007 - J . 2006 26
GBW 07105 0.067 £0.024 0.065 -0.02 - 5 950 _954.
GBW 07106  0.060 £0.025 0.063 0.02 - 12 .
CBW 07107 0.033£0.017 0.029  0.06 - I 2007 32 5 143 — 144,
GBW 07108  0.07 £0.03  0.067 -0.02 - 13 GB/T 17141—1997
GBW 07401 4.3+0.6 4.36 0.006 2.1 S .
GBW 07402 0.071 £0.022 0.072 0.006 6.4 14 .
GBW 07403 0.059 £0.022 0.059 0 0 M . 2004 119 -122.
GBW 07404  0.35 +0.08 0.32 -0.039 3.4 15 GB/T 14353.4—93
GBW 07405  0.45 +£0.09 0.42 -0.030 3.1
GBW 07406  0.13 £0.04 0.12 -0.035 4.1 S .
GBW 07407 0.080 £0.033 0.082 0.011 3.8 16 DZ/T D130—2006
GBW 07408  0.13+0.05  0.12  -0.035 4.1 s 2006 56 —57.
@ GBW 07103 ~ GBW 07108 RSD
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