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Sequential Injection Analysis of Trace Iron Using

2,4,6-Tris(2-pyridyl)-1,3,5-triazine
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Sakura Kitazawa', Norio TESHIMAT and Tadao SAKATT

Abstract Flow injection analysis (FIA) was conceived by Ruzicka and Hansen on 1975 as the first

generation of non-segmented flow chemical analysis. FIA is a promising technique for being rapid,

reproducible, reducing reagent consumption and automated, compared with chemical analysis based on a

manual procedure. Thereafter, sequential injection analysis (SIA) was introduced on 1990 as the second

generation of FIA. SIA is a versatile technique based on programmable flow controlled by a computer, and its

reagent consumption is less than that of FIA. In the presence of a suitable reducing agent, iron(II) reacts with
2,4,6-tris(2-pyridyl)-1,3,5-triazine (TPTZ) to form a purple iron(II)-TPTZ complex (Apax = 593 nm). This

paper describes a SIA method for the determination of trace iron.
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Fig. 1 Diagram of sequence in holding coil (HC)
(upper) and SIA-LOV system for the determination of
iron(III) (bottom). CS, carrier water; SP, syringe
pump; 2-SV, 2-way selection valve; HC, holding coil;
6-SV, 6-way selection valve; FC, flow cell; D,
spectrophotometer; W, waste.
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Table 1 Operation sequence of the SIA-LOV system

6-SV port Flow rate /

Step position L min~* Description
1 1 20 ()  Aspiration of 250 L acetate buffer
2 3 20({)  Aspiration of 150 uL TPTZ |
3 6 20({)  Aspiration of 50 pL HONH;CI
4 5 20(4)  Aspiration of 75 puL Fe(TII)/Std.
Transportation of reaction mixture
5 2 50(T) to detector to monitor the

absorbance at 595nm

a. ({), direction of syringe pump motion for aspiration
(forward flow); (1), direction of syringe pump motion for

transportation (reverse flow).
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Fig. 2 Absorption spectra of iron(I)-TPTZ
complexes. Crem in ppm: (1), 0; (2), 0.4; (3), 0.8; (4),
1.2; (5), 1.6; (6), 2.0. C'tp1z, 2.5X 1073 M; C Acetate Buffer,
0.1 M (pH 4.5), Cronmsci, 1 %w/v.
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Table 2 Absorbance values of various sequence for SIA determination of iron(III)

B T 3

PN

73

BEANHIFEATII SR, % 14 5, 2012 4F

Sequence of aspiration

2.0 ppm Fe(IID)

blank

net

(1)Buffer-TPTZ-Std.-HONH3Cl
(2)Buffer-TPTZ-HONH;Cl-Std.
(3)Buffer-Std.-HONH;CIl-TPTZ
(4)Buffer-Std.-TPTZ-HONH;C1
(5)Buffer-HONHsCl-TPTZ-Std.
(6)Buffe-HONH;sCI-Std.-TPTZ
(1)TPTZ-Std.-HONHsCl-Buffer
(8) TPTZ-Std.-Buffer-HONH3Cl
(9TPTZ-HONH;Cl-Buffer-Std.
(10)TPTZ-HONHsCI-Std.-Buffer
(11)TPTZ-Buffer-Std.-HONHsCl1
(12)TPTZ-Buffer-HONHsCl-Std.
(13)Std.-HONH;Cl-Buffer-TPTZ
(14)Std.-HONH3CI-TPTZ-Buffer
(15)Std.-Buffer-TPTZ-HONHsC1
(16)Std.-Buffer-HONH;CI-TPTZ
(17)Std-TPTZ-HONH;Cl-Buffer
(18)Std.-TPTZ-Buffer-HONH;Cl
(199 HONH;CI-Buffer-TPTZ-Std.
(20)HONH;Cl-Buffer-Std.-TPTZ
(21)HONH;CI-TPTZ-Std.-Buffer
(22)HONH;CI-TPTZ-Buffer-Std.
(23)HONH;CI-Std.-Buffer-TPTZ

(24)HONH3C1-Std.-TPTZ-Buffer

0.0157+0.000212

0.563+0.00610

0.127+0.00108

0.0626+0.000429

0.0455+0.000485

0.186+0.00126

0.0780+0.000173

0.0270+0.000418

0.0348+0.000722

0.0828+0.000318

0.0838+0.00269

0.0624+0.001335

0.0446+0.00296

0.0772+0.000907

0.186+0.00448

0.0464+0.000565

0.0539+0.000821

0.0415+0.000295

0.0836+0.00135

0.0692+0.000551

0.0605+0.000343

0.0758+0.000473

0.0663+0.00217

0.0740+0.000416

0.144+0.00646

0.0103+0.000372

0.0275+0.000396

0.0438+0.000709

0.0235+0.000495

0.0220+0.000113

0.00830+0.000626

0.0186+0.000153

0.0104+0.0000702

0.0359+0.000404

0.0265+0.000547

0.0128+0.000569

0.0296+0.000423

0.00608+0.000159

0.0177+0.000257

0.0298+0.000323

0.0122+0.0000337

0.0125+0.00117

0.0341+0.000838

0.0323+0.00252

0.00552+0.000278

0.0199+0.000153

0.0113+0.000153

0.0100+0.000450

0.128+0.00665

0.552+0.00574

0.0994+0.00095

0.0188+0.000285

0.0220+0.000505
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0.0697+0.000492

0.00844+0.00844

0.0244+0.000654
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Fig. 3 Effect of pH on the absorbance. Fig. 4 Effect of TPTZ concentration.
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Fig. 5  Effect of aspiration volume of TPTZ
solution.
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Fig. 6 Effect of aspiration volume of acetate buffer
solution.
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Fig. 7 Effect of aspiration volume of iron(ITI)
standard solution.
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