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determination,

The concept of the proposal method

® The 100 ¢ L of sample solution
was added by each row.
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determination

® The concentration of H,O, was determined
according to the number of the cells changed
color continuously.

Fig. 2 The procedure of visual determination for hydrogen peroxide
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Fig. 3 The pH-time curve of autocatalytic reaction

with NaQSOg; and H202

[N2;SO;3] = 0.25 mol dm ™ ®; [HyOs] =a: 1.0,b: 0.5,
C: 025,d: 0.2,e: 0.1 moldm™?, 25C
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Fig. 4 Visual determination of hydrogen peroxide

[HyOp] =1: 1.0,2: 0.5,3: 0.25,4: 0.1,5: 5.0x10%
6: 1.0x107%7: 5.0%x107%8: 25 %10 ° mol dm ?

Table 1 Relationship between the concentration ratio of reagents and the change of color

H,0,/mol dm ~*

Na;SO5/mol dm ™2

1.0 0.5 0.25 0.10 5%107° 1x107%  5x107°  25x10°
1.0 O X X X X X X X
05 O O X X X X X X
0.25 O O O X X X X X
0.10 O O O O X X X X
5%x107* O O O O O X X X
1x107? O O O O O O X X
5x107? O O O O O O O X
25x107° O O O O O O @) @)

O Color changed, X : Color did not changed, 25C
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The oxidation reaction from sulfite ion to sulfate ion with hydrogen peroxide is an autocata-
lytic reaction, in which a proton (H") acts not only as the reaction product, but also as the reac-
tant. This reaction provides the characteristic S-shape pH vs. time curve, which contains the
inflection time and the dynamic pH change at the end point. The threshold of the concentra-
tion of hydrogen peroxide exists in the presence of the progress of this reaction, and the value of
the threshold is determined by the ratio of the concentration for several concentrations of a sul-
fite ion. Furthermore, the pH change at the end point can be visualized using a pH indicator,
such as bromothymol blue. Based on these findings, using this reaction for the microplate, the
visual determination of hydrogen peroxide by counting the discoloring color number has been
developed. By the proposed method, 2.5 X 10™°~ 1.0 mol dm~° of hydrogen peroxide could
be visibly determined. Moreover, the influence of the temperature was examined. As a result,
the analytical method was able to be used within a wide range of temperatures.

Keywords : autocatalytic reaction ; microplate ; visual analysis ; threshold of concentration ;
determination of hydrogen peroxide.
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