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p-nitrophenylacetate (PNPA) 2] 7FEs]Z5E ¥HA83= p-nitrophenoxide &% H3lo] & S35 3}
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Abstract : Decomposition of reactive organic compound dispersed in microemulsion media by hydroxide ions
and proton ions generated during electrolysis was tried and the half-lifes for decomposition were compared.
Absorbance of p-nitrophenoxide produced from the decomposition of p-nitrophenylacetate (PNPA) was followed
to find the rate of decomposition. The applied voltage, temperature, and the amount of substrate were changed to
see the effects on the decomposition rate. The advantages of electrolysis in microemulsion system were the high
solubilizing capacity of substrate, easy control of decomposition rate, low operation cost, no need for any
addition of chemicals, and no byproducts. The mechanism of decomposition and the application to water
purification were discussed.
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Figure 1. Structure of p-nitrophenylacetate (PNPA).
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Figure 2. Schematic of electrolytic decomposition system.
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Cathode Reaction: 4 H,0+4e¢ —2H,+4O0H (@))
Anode Reaction : 2H,0—0,+4H +4¢ )
Total Reaction : 6H0>2H;+0;+4H +40H (3)
Net Reaction : 2H0—>2H,+0, 4)

nlo]| AR HA FLMo] AL =25 Hexane, Sodium
dodecylsufate (SDS), Z12] 17 Butanol 2 3 ¥ o] It} 7] =
A 9] ool 24 AW BAYAE E88l= 90% Borate buffer,
4.5 % Cetyltrimethylammonium bromide (CTAB), 4.5 %
N-Methylpyrrolidone (NMP), 1 % Toluene © 2 % 9Fo]

Table 1. Composition of the microemulsion for electrolysis

Entry Water' Hexane SDS’ Butanol
1 90 2 2 6
2 82 3 5 10
3 60 4 18 18
4 43.2 10.4 14.8 31.6

The compositions are shown in weight %.
? Sodium dodecylsulfate.
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Figure 3. Hydrolysis mechanism of PNPA : (a) hydrolysis at cathode, and (b) hydrolysis at anode.
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Figure 4. Electrolytic decomposition profiles of PNPA at
25°C: (@) 5V, (b) 10 V, and (c) 20 V
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Figure 5. Electrolytic decomposition profiles of PNPA at

45°C: (a) 10 V, (b) 20 V, and (c) 30 V.
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Table 2. Comparison of the half-life for decomposition

Voltage  Temperature  Half-life Substrate

(\%) F (sec) (times)
5 25 60 1

10 25 30 1

20 25 80 1

10 45 75 1

20 45 80 1

30 45 20 1

10 25 20 4
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Figure 6. Electrolytic decomposition profiles of excess PNPA
(x4) under the conditions of 10 V and 25°C.
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