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Determination of Trace Lead in Iron and Steel by Electrothermal Atomic Absorption Spectrometry after
Coprecipitation with Yttrium Phosphate

Shigehiro KAGAYA, Kayoko KAKEHASHI and Kiyoshi HASEGAWA

Synopsis : The coprecipitation technique using yttrium phosphate as a coprecipitant has been applied to separation of lead from iron matrix. Lead rang-

ing from 0.035 to 1.0 ug could be coprecipitated quantitatively with yttrium phosphate at pH 3.0 from 100 mL of approximately 1 mol/L ni-
tric acid solution containing up to 500 mg of iron and 3.0 g of ascorbic acid as a reducing agent; the recovery of iron could be suppressed at
less than 0.1%. The collected lead could be determined by electrothermal atomic absorption spectrometry without any interference of yttrium
and phosphate after dissolution of the precipitate. In the proposed method, the limits of detection (3¢) and quantification (100), which were
calculated based on the values obtained from the eight replicate determinations of the blank, were 0.010 ug and 0.035 g, respectively. The
proposed method was applicable to the determination of lead in certified reference material (JSS 591-1) and commercially available iron

powder.
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Table 1. Operating conditions for electrothermal atomic
absorption spectrometer.

Wavelength 283.3 nm

Lamp current 7.5 mA

Slit width 1.3 nm

Cuvette Pyro-coated tube type cuvette
Carrier gas 200 mL/min (Ar)

[njection volume 10 pL

Heating conditions

Drying 80-120 °C, 30 s (ramp)
Ashing 600 °C, 30 s (step)
Atomizing 2700 °C, 7 s (step)
Cleaning 2800 °C, 3 s (step)
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Fig. 1. Effect of pH on the recoveries of Fe(IIl) and Fe(II).
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Fig. 2. Effect of added amount of ascorbic acid on the sup-
press of coprecipitation of Fe.

Table 2. Effect of pH on the recoveries of Pb, Fe, and Y.

Recovery / %

Fe(l111) pH 2.5 pH 3.0

/ mg Pb Fe Y Pb Fe Y
100 103.3 0.07 80.5 91.8 0.06 97.5
500 104.8 0.03 89.0 106.1 0.02 99.1

Fe(NO;);*9H,;0 was added. Pb, 0.10 pg.

Y was measured by ICP-AES.
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Fig. 3. Effect of washing volume on the recoveries of Pb

and Fe.
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Table 3. Recoveries of Pb and Fe from some spiked sam-

ples.
Recovery® / %
Salt Fe / mg Pb Fe
FeSO,4*7H,0
50 105.4 + 8.0 0.07 = 0.01
100 93.5 £ 9.7 0.08 £ 0.005

Fe(NO3)3 *9H,0

50 108.7 = 4.6 0.05 £ 0.004
100 91.8 = 3.7 0.06 = 0.02
500 106.1 = 3.4 0.02 = 0.00,

a: Mean + standard deviation, n=3.
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Table 4. Results for determination of Pb in JSS 519-1.

Found Certified
Run No. Pb" / pg Pb / wt% value / wt%
1 0.1045 £ 0.00, 0.097, 0.097
2 0.48g + 0.007 0.097,

a: Mean = standard deviation, n=5.

JSS 519-1 (1.00g) was dissolved in 500 mL of 1 mol/L
HNO;. (Run No. 1, 51 pL/100 mL; Run No. 2, 250 pL/100
mL)

Table 5. Results for determination of Pb in iron powder.

Fe Powder Pb added Found
/ mg /ug Pb* / ng Pb / ngl/g
100 0.149 = 0.004, 1.4y
100 0.10 0.249 = 0.004

a: Mean = standard deviation, n=5.
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