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Spectrophotometric Determination of Micro Amounts of Titanium based on its Cata-
lytic Effect on the Reduction of Methylene Blue by Zinc

Norinobu YONEHARA, Junichi Sakopa, Takashi ToMIYASU,
Hayao SakamoTto and Masaakira Kamapa

Abstract

A Kkinetic method is presented for the determination of micro amounts of
titanium based on its catalytic effect on reduction of methylene blue by metallic zinc
in acidic solution, The reaction is followed by measuring the decrease in absorbance
of methylene blue at 660 nm,

To 5.5 ml of sample solution in a glass stoppered tube, 3.5 ml of 9.0 M sulfuric
acid and 1.0 ml of 1.0X107*M methylene blue are added. This solution is kept at
30C in a water bath, The reaction is initiated by adding 0.70 g of metallic zinc
(sandy). Zinc settles in the bottom of the tube, in which hydrogen gas is evolved,
The decolorization of methylene blue may proceed on the surface of zinc, but as
the solution is stirred by the gas bubbles, the color of the solution is uniform during
the reaction, Exactly 30 min after the addition of zinc, the absorbance of the
solution is measured at 660 nm in 1 cm glass cells against a distilled water reference.
Titanium can be determined in the range 0.1—1.6 mg 17!, The relative standard
deviations are 11, 5.8 and 3.0 % for 0.20, 0.60 and 1.00 mg 17! titanium,
respectively (n=7),
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Fig. 1. Absorbance vs time curves for the methylene blue-zinc reaction.
(O) Blank; (@) 10.0 mg 17! titanium, Conditions : 1.0X107*M methylene blue ;

3.15 M sulfuric acid ; 0.70 g metallec zinc added ; 30C.

(a) (b) (<)
! X -
0.6 0.6 0.6}
P S ]
s0.4f g0. S0.4f
= © o
s | S s |
o 2 o
2 2 2
0.2 0 0.2f
- -
ol 1 1 - o= 1 1 1 I
1.0 2.0 3.0 4.0 0.6 1.0 0.5 0.7 0.9

. 1. .
[HyS04] (M) [Methylene blue] (x1074 M) Zn added (g)

Fig, 2. Effect of (a) sulfuric acid concentration, (b) methylene blue concentration and
(c) amount of metallic zinc. All symbols and conditions (except the condition indicated
on abscissa) as in Fig, 1. Reaction time 30 min in all cases,
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Fig. 3. Calibration graph by recommended procedure, Reaction time 30 min, Other conditions
as in Fig, 1.
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ARIEICNT BT 4 > DEELFANL 20, 0.60mg 1" DF v icfEL DA F > R EHES
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K*, Na*, SO, Cl-ixl g I, Ca?*i3200 mg 1!, NH,*, Mg?*, Mn?*, APB*, ClO,it
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-7z, Fe¥*i3l mg I CRNIEZ/RL, 0.60 mg 17'F 2 > i2xtd 5 HI%E#EI130.40 mg 171 &
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