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Simple Spectrophotometric Method for Determination of Chlorate Ion
in Patination Solution

YASUDA Kensei*
TANISHIMA Seiya*

A simple method for the spectrophotometric determination of chlorate ion in solution utilized

Methyl Orange was developed. Chlorate ion reacts with chloride ion in acidic solution to give

chlorine, which reacts quantitatively with Methyl Orange.

Two ml of 0.01 % Methyl Orange solution,

20 ml of 8 M sulfuric acid, and 5 ml of 1 M sodium chloride was taken in a 30 ml color comparison tube,

and chlorate ion solution was added.

After shaking for 10 min, the absorbance was measured at 510

nm. The method was successfully applied to the determination of chlorate ion in chemical

patination solution contained copper sulfate and ammonium acetate.
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ClO;” +5CI™+ 6H" —> 3Cl, + 3H,0 (1)

(CH3)2N—®—N=N—©—SO3H + Cl, + H,0
— (CH3)2N@C1 + Ho@—so3H

+ N, +NaCl e 2
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Figure 1. Adsorption spectrum of Methyl

Orange.
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Table 1. Effect of Methyl Orange amount on
the absorbance

0.01 % Absorbance
gﬂ‘ﬁ‘gj} 8 M H,S0,/mL
/mL 5 10 15 20 25
1.0 0.39 0.39 0.39 0.40 0.40
2.0 0.80 0.80 0.80 0.80 0.80
3.0 119 1.19 1.19 1.19 1.19
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Figure 2. Effect of shaking time on

the absorbance;

Volume of 1.5X10* M NaClO5: 4 0.4 mL,
O1.2mL, A 1.6 mL, B 2.0 mL.
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Figure 3. Effect of concentration of H2SO4
on the absorbance.
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Figure 4. Effect of shaking time on the
absorbance.
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Figure 5. Calibration curve of chlorate
ion.
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Table 2. Analytical results of chlorate ion in
the patination solution

Concentration of ClO5

Entry  Abs.
/X 10 *mmol M
1 0.49 1.67 0.14
2 0.48 1.74 0.15
3 0.48 1.74 0.15
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