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Abstract

Effects of sodium hypochlorite (NaOCl) concentration, temperature and pH on oxidation mechanism of corn
starch were investigated. The rate of oxidation was dependent on the concentration of hypochlorite, pH and
temperature of oxidation. The reaction was either first or second order depending on the concentration of
NaOCI. At oxidant concentration of 0.75~3.0% active Cl/g starch, the reaction was first-order and it was
second-order at 3.75~4.5% active Cl/g starch. The first-order rate constants were increased with increasing
oxidant concentration. The rate of oxidation of starch was highest at pH 7 and decreased with increasing a-
cidity or alkalinity of the medium. As the reaction temperature increased, the rate of oxidation was in-

creased.
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Fig. 1. Reduction of active chlorine content during the
oxidation of corn starch with various concentration of
NaOCl (pH 7.0 at 25°C). ¢—: 0.75% active Cl/g
starch, M—M: 1.5% active Cl/g starch, A—A: 2.25% ac-
tive Cl/g starch, X—X: 3.0% active Cl/g starch, Xx—x:
3.75% active Cl/g starch, @—@: 4.5% active Cl/g starch.

k;: The first-order rate constant

k,: The second-order rate constant

Cq: Initial oxidant concentration

C: Residual oxidant concentration after time t
t: time
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Fig. 2. Analysis of reaction order during the oxidation
of corn starch with NaOCl (pH 7.0 at 25°C): Fist-ord-
er. 9—&: 0.75% active Cl/g starch, @—MN: 1.5% active
Cl/g starch, A—A: 2.25% active Cl/g starch, @—@: 3.0
% active Cl/g starch.
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Fig. 3. Analysis of reaction order during the oxidation

of corn starch with NaOCl (pH 7.0 at 25°C): Second-

order. ¢—¢: 3.75% active Cl/g starch, B—M: 4.5% ac-
tive Cl/g starch.

Table 1. Rate constant of oxidation of corn starch at
various initial concentration at 25°C and pH 7.0

Oxidant Conc.”  Reaction Order K?

0.75 (0.0080
1.5 First 0.0136
2.25 0.0223
3.0 0.0239
3.75 Second 0.0189
4.5 0.0193

"% active Cl/g starch

“Unit: min
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Fig. 4. Effect of sodium hypochlorite concentration on
the carboxyl content of oxidized corn starches (pH 7.0
at 25°C). ¢—#: 0.75% active Cl/g starch, B—M: 1.5%
active Cl/g starch, A—aA: 2.25% active Cl/g starch, X—X:
3.0% active Cl/g starch, *—x: 3.75% active Cl/g starch,
O®—®: 4.5% active Cl/g starch.
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Fig. 5. Effect of pH on the chlorine consumption and
the carboxyl content during the oxidation of corn starch
with NaOCl (1.5% active Clg starch) at 25°C. A—A:
pH 4.5, ®—@: pH 7.0, m—M: pH 10.5.
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Fig. 6. Effect of temperature on the chlorine consump-
tion and the carboxyl content during the oxidation of
corn starch with NaOCl (1.5% active Cl/g starch) at
pH 7.0. A—aA: 4°C, ®—@: 25°C, B—R: 35°C.
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Fig. 7. Analysis of reaction order during the oxidation
of corn starch with NaOCI at various temperature (1.5
% active Cl/g starch): First-order.
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