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Detection of Cr, Cu and Pb in white spirit by direct sampling graphite furnace
atomic absorption spectrophotometry
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ABSTRACT: Objective To establish a method for determination of Cr, Cu and Pb in white spirits by direct
sampling graphite furnace atomic absorption spectrophotometry. Methods The effects of matrix modifiers,
ashing temperature and atomizing temperature on absorbance were investigated. The optimal conditions were
determined by single factor experiments. Results Under the optimum conditions, the mass concentrations of
Cr, Cu and Pb in white spirits were 0.765, 1.22 and 0.981 ng/mL, respectively, and the average recoveries of Cr,
Cu and Pb in white spirits were 106.6%, 98.2% and 97.4%, respectively. Conclusion This method is rapid,
accurate and non-pollution, and has a high practical value in detection of trace heavy metals in white spirits.
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Table 1 Working conditions of GF-AAS
/nm /nm /mA /uL /uL
Cr 357.9 0.4 4.0 10 10
Cu 324.7 0.4 3.0 10 10
Pb 283.3 0.4 2.0 10 10
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Table 2 Temperature-rising program of graphite furnace
/C
/s /s /(mL/min)
Cr Cu Pb
90 90 90 10 5 /300
110 110 110 10 5 /300
700 700 500 10 10 /450
1800 2000 1700 0 3
2200 2200 2200 1 /450
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Table 3 Standard working curve and detection limit(n=12)
/(ng/mL) /(ng/mL)
Cr Y=0.0036X-0.0031 0.9995 5~100 3.37
Cu Y=0.0035X+0.0009 0.9999 10~160 291
Pb Y=0.0038X-0.0013 0.9993 5~80 2.11
#4 AifEH Cr. Cu. PbBIEE(n=6)
Table 4 The contents of Cr, Cu and Pb in white spirits(n=6)
/( ng/mL) /( ng/mL) RSD/%
Cr 0.786 0.773 0.741 0.773 0.761 0.754 0.765 2.09
Cu 1.29 1.23 1.18 1.21 1.18 1.21 1.22 3.36
Pb 0.981 1.012 0.965 0.982 0.978 0.969 0.981 1.69
5 MFREENE(N=6)""
Table 5 Recoveries of Cr, Cu and Pb in white spirits(n=6)™"
/(ng/mL) /(ng/mL) /(ng/mL) 1%
Cr 22.95 10 33.61 106.6
Cu 12.20 20 31.83 98.2
Pb 9.81 10 19.55 97.4
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