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Determination of Zinc in Steel Samples by Atomic Absorption Spectrometry
Using Flow System Removing Iron(III)

Hitoshi ASANO, Hideyuki ITABASHI and Hiroshi KAWAMOTO

Synopsis : An extractive-flow system, to remove iron(11l) from a steel sample solution, was developed. In the flow system, the iron(I1I) was precipitated

as hydroxide and then quantitatively extracted into the organic phase containing di(2-ethylhexyl)phosphate as extractant. The system was ap-

plied to atomic absorption spectrometry (AAS) of zinc in a standard steel sample. The result, in which the zinc concentration obtained was

consistent with the certified one, showed feasibility of the proposed method as pretreatment system for the AAS of zinc in a steel sample.
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1. Schematic diagram of the flow system for separa-
tion of 1ron(lII) S: sample solution contamm%
0.1moldm™ iron(III), 3pH 2; R;: lmoldm
D2EHPA; R,: 1 moldm™ NaOH solutlon P, P,
pump; EC: extraction coil packed with Teflon
chips, 3m long, 2 mm i.d.; AAS: atomic absorption

] EC, EC,

R

spectrometer.
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2. Schematic diagram of the proposed flow system for
determination of zinc(Il). S: sample solutlon R;:
MIBK SO]U.UOH containing 1 moldm™ D?,EHPAi
R,: 1moldm™ NaOH solution; R;: | moldm™
HCI solution; P,—P;: pump; EC;: extraction coil
packed with Teﬂon chips, 3m long, 2mm i.d.; EC,:
extraction coil packed with Teflon chips, 1 m long,
2mm i.d.; AAS: atomic absorption spectrometer.
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3. Effect of pH on logD for iron(IIl). Fe'}:
0.1 moldm™; pH 2; [D2EHPA],,: 1 moldm™; sol-
vent: MIBK; EC: Teflon tube packed with Teflon
chips, 3 m long, 2 mm i.d.
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Fig. 4. Effect of extraction coil length on logD for
iron(II). @:extraction coil packed with Teflon
chips, 2mm i.d.; O:open Teflon tube, 2mm
id; [Fe'”]: 0.lmoldm™*; pH 2; [D2EHPA],,:
1 moldm™"; solvent: MIBK.

Table 1. Effect of solvent on log D values for iron(III).

solvent logD
o-xylene 297
benzene 3.22
chloroform 4.16
1,2-dichloroethane 4.34
carbon tetrachloride 4.96
MIBK >5

[Fe]: 0.1 moldm™; pH 2; [D2EHPA],
I moldm™; EC: extraction coil packed with
Teflon chips, 3 m long, 2 mm i.d..
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Fig. 5. Effect of pH on log D for iron(IIl) and extractability
(E,,) for zinc(I). O: logD,.; @: E,; [Fe"]:
0.1moldm™; [Zn"]: 1X10 *moldm™3; pH 2;
[D2EHPA], .: 1 mol dm™3; solvent: MIBK.
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Table 2. Recovery of zinc(ll) in a composite sample by the
proposed flow system.

[Zn]agdea/mol dm? [Zn]goung/mol dm? Recovery/%
0 4.4x107
2.0x107 7.0x107 130
4.0x107 8.7x107 110
6.0x10”7 11x107 100
8.0x107 12x107 99
10x107 16x107 120

Sample, [Fe(NH,)(SO,)," 12H,0]: 0.1 mol dm™3, pH 2.
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