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Spectrophotometric Determination of Iron (1)
with Methylxylenol Blue

Joichi UEDA, Yoshinori IHARA, Emiko MASAI and Ytiko KASAMATSU

Abstract
Spectrophotometric determination of iron(Ill) with methylxylenol blue (MXB) has

been studied. Iron(Ill) reacts with MXB to form a water-soluble reddish-violet complex.

The colored solution shows a nearly constant absorbance over the pH range from
1.1 to 1.3. The relation between the absorbance of the complex and the concentration
of iron(Ill) is linear over the range of 5~50 ug Fe/25ml at 580 nm, and the sensitivity
for log (Io/ 1)=0.001 is 0.004 #g Fe/ent at concentration of 30 ug Fe/25 ml. The rep-
roducibility of the method, expressed by the relative standard deviation of absorbances
which were obtained from five repeat determinations, were 0.65 9.

The presence of twenty-eight diverse ions such as alkali metals, alkaline earth
metals, zinc, cadmium, mercury(II), yttrium, cerium, chromium (1), manganese (1),
cobalt and nickel does not interfere with the determination. Gallium, bismuth(1I1), sca-
ndium, zirconium and vanadium(V), however, interfere seriously. The standard procedure
for the determination is as follows.

A sample solution containing 5 to 50 wg of iron(Ill) is taken into a 25ml volu-
metric flask. Then, 2 ml of 0.05% MXB solution and 10 ml of buffer solution of {.2
mol/l sodium acetate - 0.2 N hydrochloric acid are added. After making up the volume to
25 ml (the final pH 1.2) and allowing it to stand for 20 min., the absorbance is meas-
ured at 580 nm against the reagent blank.
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Fig. 1
Fe(I) :30ug/25ml, 0.05% MXB: 2mg pH:1.2
I : Fe(lll) complex (against reagent blank)

Absorption curves

11 : Reagent blank (against water)
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Fig. 2 Effect of pH
Fe (M) :30:.g8/25mf, 0.05% MXB: 2me¢

Reference : Reagent blank
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Fig. 3 Effect of a reagent concentration

Fe(Il) : 30xg. 25m¢, PH:@1.2
Reference : Reagent blank
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Fig. 4 Effect of time of standing 0 10 20 30 40 50
Fe(lll): 30ug/25mé, 0.05% MXB : 2mf, pH:1.2 Fe, g,/ 25ml
Reference : Reagent blank
Fig. 5 Calibration curve
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Table 1 Effect of diverse ions

Diverse  Amount added Iron(Ill) found
ion (ug) (ug)
- - 30.0
Li* 500 29.9
K* 500 30.0
Be®** 500 29.8
Mg** 500 29.9
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Ca? 500 29.9
Sr2 500 30.0
Ba* 500 30.0
AP 100 29.9
Ga* 20 33.2
Pp** 100 29.8
Bis 30 34.8
Cu? 30 30.0
Zn? 500 - 30.1
Cd* 500 30.1
Hg* 500 30.0
Sct 30 32.0
Y3 500 30.1
Ce®* 500 30.2
Gd 500 29.7
Zr , 30 34.5
V(v) 30 33.5
Cr3+ 500 259.0
Mo (V1) 30 29.4
Mn?* 500 29.8
Co®* 500 30.3
Ni# 500 30.2
Rh3* 500 29.5
Pt(v) 500 30.0
F~ 100 29.7
POz 1,000 29.7
S0 10,000 29.9
Tartrate 10,000 29.8
Citrate 10,000 29.7
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