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Deter mination of harmful heavy metalsin food contact materials by graphite
furnace atomic absor ption spectrometry
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ABSTRACT: Objective To establish a method for the migration determination of lead, cadmium and
chromium in polyethylene products, polypropylene products and melamine products by graphite furnace atomic
absorption spectrometry. Methods  The optimum ashing temperature, atomization temperature of
determination condition of lead, cadmium and chromiumwere screened.The optimum operating conditions were
determined by orthogonal design. The detection limit, repeatability, recovery rate and precision of the migration
of lead, cadmium and chromium in polyethylene products, polypropylene products and melamine products were
measured. Results Under the optimum conditions, the linear range of lead, cadmium, and chromium for
0~150, 0~5, and 0~100 pg/L, the detection limit was 1.04, 0.05 and 0.98 ug/L, the recovery rate was of
96.5%~104.0%, and determination of the relative standard deviation was less than 5%. Conclusion This
method is fast, accurate and reliable, and can be used as a method for the determination of lead, cadmium and
chromium in food contact materials.
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Tablel Working condition of GF-AAS
(nm) (mA) (nm) <y <y <y
283.3 10.0 0.5 100/40 800/15 1800/3
228.8 4.0 0.5 100/40 400/15 1700/3

357.9 7.0 0.2 100/40 900/20 2400/4
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Table2 Recovery test resultswith interference elements

Cd Cr As Sb Cu Co Ni Hg

(ng/L) 30 80 60 50 50 50 60 10
Pb 97.3 96.6 96.5 104.5 97.0 94.9 106.1 104.2
(%) Cd 98.1 97.5 95.9 98.7 96.6 97.9 97.2 97.5
Cr 96.9 96.7 97.6 103.0 97.5 96.1 105.4 103.3
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Table3 Sandard curves, thelinear range, the correlation coefficient and the detection limit of lead, cadmium and chromium

(Mg /L) (ug /L)
Y=0.0030X+0.042 r=0.9996 0~150 1.04
Y=0.1201X+0.0102 r=0.9993 0~5 0.05
Y=0.0036X+0.0225 r=0.9994 0~100 0.98
R4 HE@UESER
Table4 Theresultsof the samples
(Mg /L) (Mg /L) RSD(%)
11.57 11.57 11.39 12.21 11.76 11.36 11.64 2.7
0.82 0.83 0.79 0.76 0.82 0.82 0.81 33
26.35 25.71 25.38 26.11 26.03 25.85 25.90 13
15.31 16.07 15.79 15.99 15.07 15.21 15.57 2.8
0.51 0.44 0.60 0.53 0.42 0.51 0.50 13
20.32 19.41 20.15 21.33 20.52 20.79 20.42 3.2
20.15 20.51 21.17 21.17 21.89 20.92 20.97 29
112 1.05 111 1.01 1.07 1.15 1.09 4.7
40.31 42.38 40.88 41.57 42.45 39.68 41.21 2.7
#5 MFERENERR
Table5 Spiked recovery test results
(Mg/L) (Mg/L) (Mg /L) (%)
11.64 10.00 21.29 96.5
0.81 1.00 1.85 104.0
25.90 20.00 45.65 98.8
15.57 15.00 30.27 98.0
0.50 0.50 1.03 104.0
20.42 20.00 40.15 98.7
20.97 20.00 41.15 100.9
1.09 1.00 2.12 103.0
41.21 40.00 80.37 97.9
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