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Deter mination of lead and cadmium in tea by graphite furnace atomic
absor ption spectrometry with palladium matrix modifier
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ABSTRACT: Objective To establish a method for determination of lead and cadmium in tea by graphite furnace
atomic absorption spectrometry. Methods Tea samples were wet digested by adding palladium chloride, magnesium
nitrate, and ammonium dihydrogen phosphate as matrix modifier to deduct the influence of background interference
in the sample. Instrument conditions of graphite furnace atomic spectrometry were optimized for determination.
Results The optimal matrix modifiers for determination of lead in tea samples were palladium chloride and
magnesium nitrate, and for determination of cadmium in tea samples were ammonium dihydrogen phosphate and
magnesium nitrate. The optimal instrument conditions for lead were: the ashing temperature was 900 C and
atomization temperature was 2000 ‘C. The optimal instrument conditions for cadmium were: the ashing temperature
was 700 ‘C and the atomization temperature was 1100 ‘C. Conclusion The developed method is simple, rapid and
accurate, which can be used for determination of lead and cadmium in tea.
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Table3 Resultsof Pb content in the sample with and without matrix modifier (n=6)
(%) RSD(%) (%) RSD(%)
1 18.4 7.31 69.9 2.32
2 9.80 6.30 37.5 4.82
3 4.95 6.34 53.6 3.51
4 5.20 5.12 67.9 4.07
5 25.8 5.62 70.1 4.48
6 15.6 6.14 68.2 3.59
F 4 AHnER S ) F0 0 E R B N IE $7 89 25 3R (n=6)
Table4 Resultsof Cd content in the samplewith and without matrix modifier (n=6)
(%) RSD(%)
(ng/kg)
1 62+4 60.7 87.5 6.61 4.28
2 62+4 55.1 90.3 5.38 4.87
3 62+4 54.2 92.9 7.66 4.65
4 62+4 65.1 90.0 6.25 4.33
5 62+4 60.4 89.5 7.15 3.64

6 62+4 56.7 93.4 5.26 4.25
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Fig.3 Absorption peaks under different atomization temperatures
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Table7 Resultsof Pd content in GBW 10016 with 2 kinds of
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Table6 Optimized parametersof graphite furnace temperature program with palladium chloride and magnesium nitrate as matrix modifier
/C /s /s /(L/min)
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Fig. 6 Absorption peaks with two kinds of matrix modifiers
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Table8 Optimized parameters of graphite furnace temperature
program
/C /s /s /(L/min)
150 30 10 0.2
700 20 50 0.2
1100 3 0 Off
2500 3 0 0.2
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