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Fig.1 The thermoanalytical curves of the oxidation
of H:A by H:0: in phosphate buffer containing
CTAB of various concentrations at pH 7 and
25°C
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Table 1  The effect of concentrations of CTAB on the
apparent rate constants of reaction of ascorbic
acid with H:O: in phosphate buffer at pH 7 and
25 C(u=0.1 mol*L~")

¢(CTAB) 107 ky 10° k> 10%k -
mmol * L' L -*mol™'*s™' s s

0 2.14 4.27 0.99

0.1 3.01 3.40 0.61

0.3 2. 69 3. 06 0.90

0.5 3.61 3.62 0.92

0.7 3.09 3.54 1.17

1 1.63 4. 96 1.03

1.19 4.81 0.97

5 1.23 1. 66 3. 64

10 0.25 1. 74 4.22
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Kinetics of the Complex Reaction of Ascorbic Acid with Hydrogen Peroxide Catalyzed by
CTAB*

MENG, Xiang-Guang LI, Jian-Mei PANG, Qin-Hui ZHU, Jie ZANG, Rong-Rong
ZENG, Xian-Cheng
( College of Chemistry, Sichuan University, Chengdu 610064 )

Abstract Kinetics of the reversible-consecutive reaction of ascorbic acid H.A with hydrogen peroxide was
studied in phosphate buffer(u=0.1 mol*L!) at pH 7 and 25 C with conduction calorimeter. The apparent rate
constants of this reaction, ki, k-1 and k., were measured at different concentrations of cetyltrimethylammonium
bromide (CTAB) . The results indicated that the apparent rate constants of the reaction, ki, k-1 and k., were
remarkably affected by the cationic surfactant CTAB. k initially increased, up to a maximum, and then fell off
with increasing CTAB micellar concentration, while k-, was hardly affected by CTAB of low concentrations( <2
mmol * L") and increased when the CTAB concentration was more than 5 mmol *L~'; with the increasing
concentration of CTAB, k. decreased before cmc, then increased up to a maximum, and at last fell off. CTAB
micelles of low concentration had almost no influence on the activity of intermediate A °, but high concentrated
micelles could promote the dismutation of A * and inhibit its oxidation reaction. Electrostatic effect, hydrophobic
effect, and local concentration effect of CTAB premicelles and micelles were the main factors influencing this

reversible-consecutive reaction.

Keywords: Reversible-consecutive reaction, ~ Thermokinetics,  Ascorbic acid,  Micellar catalysis,

Free radical reaction
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