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ABSTRACT., The determination of iron{II), iron(Ill) and total iron was studied by differential-pulse
and Tast polarography in 0.1 M acetate buffer solution at pH 4.60, Half wave potentials of iron(II}-DTPA
and iron(IIl)-DTPA complexes were —0.150V vs. SCE reference electrode. In the presence of DTPA
the redox process of iron(Il) and iron(IIl) was reversible. Linear calibration plots were obtained for iron{II)
and iron{II) concentration of 0.2~1.0 mM. The detection limits of iron(Il} and iron(III} by Tast polarogra-

phic method were 0.05mM and 007 mM, respectively.
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Table 1. Differential-pulse and Tast polarographic pa-
rameters of the Fe(llI)-DTPA complex as the change
of pH”

pH —E, i -k ty
(mV) (nA) (mV) (nA)
398 120 0.80 122 0.90
420 130 0.75 138 0.80
458 150 0.75 160 0.75
4.80 161 0.74 173 071
495 162 0.73 174 0.65
5.09 162 0.69 178 0.65

‘[DTPA]=10 mM, [Fe(li)]=0.2 mM.
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Fig. 1. Differential-pulse (a, ¢) and Tast (b, d) polaro-
grams of Fe(lI[)-DTPA (A) and Fe(Il)-DTPA(B) com-
plexes in 0.1 M acetate buffer solution. [DTPA]=10
mM; [Fe(I)]=[Fe(ID]1=0.4 mM; pH=4.60.

Table 2. Differential-pulse and Tast polarographic pa-
rameters of the Fe(fI[)-DTPA complex in 0.1 ace-
tate buffer solution®

[FedIn) -E, i —Ep iy
mM (mV) (nA) {mV) (nA)

0.2 150 0.74 156 0.69
04 150 158 154 1.68
0.6 148 240 152 2.60
08 148 3.20 152 345
10 148 3.95 152 445

¢f{DTPA]=10 mM, pH=4.60.
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Table 3. Differential-pulse and Tast polarographic pa-
rameters of the Fe(JID-DTPA complex in 0.1 M ace-
tate buffer solution’

Tadle 4. Differential-pulse peak potential and current
of Fe(Il)-DTPA and Fe(III)-DTPA complex as the
change of DTPA concentration”

[Fe(ID)] -E, i —En iy
mM (mV) (uA) (mV) (uA)
0.2 144 0.75 154 0.75
04 140 1.60 150 1.60
06 140 225 152 2.35
0.8 40 305 150 3.25
10 139 385 150 410

*[DTPA]=10 mM, pH=4.60.
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Fig. 2. Differential-pulse (A) and Tast (B) polarog-
rams of Fe(I)-Fe(ll)-DTPA systems in 0.1 M acetate
buffer solution. [DTPA1=10 mM; [Fe(I)1=02 mM
(1), 0.4 mM (2~5), 0.6 mM (6), 0.8 mM (7); [Fe(lll)]
=02 mM (1,2), 0.4 mM (3), 0.6 mM (4, 6), 0.8 mM (5,
7; pH=4.60
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Table 6. Results of linear regression between peak cur-
rent and iron concentration

Intercept  Slope Corre. coef.

Parameter @A @AM 0)

i, vs [Fe(lD}* 153 380 09999
is vs. [Fe()) 163 424 09999
iareaqm vs. [Fe(ID) 024 140 0.9988
i, vs. [Fe(DJ® 004 402 09997
is vs [FeQIDI —021 465 0997
i, vs [Fe(tota] —-006 396 0999
is v [Fefiotal)] —-031 455 09993

4[Fe())=04 mM, *[Fe()]=0.

Tabie 5. Differential-pulse and Tast polarographic parameters of the Fe{ll}-Fe(IlI)-DTPA system in 0.1 M acetate

buffer solution®

(FeD}(mM) (Fe(llD](mM) —E,(mV) i, (uA) —Eip(mV}  ireantA)  fapamnMA) iz (pA)
02 02 140 1.53 150 055 0.95 1.50
04 02 140 233 _ 150 1.35 113 248
04 04 140 310 - .- 148 135 197 332
04 06 140 388 148 130 290 420
04 08 138 4.60 146 1.26 3.75 501
0.6 0.6 140 475 146 2.28 291 519
0.8 08 140 6.30 146 315 385 7.00

«{DTPA]=10 mM, pH=4.50.

Vol. 37, No. 12, 1993



1058 BRite - HRZL - BFEL
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Fig. 3. Dependence of diffusion current of Fe(ll)-
DTPA (A) and Fe(II1)-DTPA (B) complex on iron con-
centration. [DTPA]=10mM, pH=4.60.
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