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The Study on the Change of Iron Concentration and the Reaction Mechanism
of the 1,4—Dioxane Degradation using Zero Valent Iron and UV
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ABSTRACT : The study presents the results of 1,4-dioxane degradation using zero valent (Fe’) or Fe’" ions with and without UV. Dur-
ing the reaction, the change of [Fe’’] and [Fe’']/[Fe(t)], the concentration ratio of ferrous ion to total iron ion in solution was measured.
Less than 10% degradation of 1,4-dioxane was observed by UV-only, Feo—only, and Fe%—only conditions, and also the changes of [FeH]
and [Feﬁ]/[Fe(t)] were minimal in each reaction. However, the oxidation of Fe’ was enhanced with the irradiation of UV by approxi-
mately 25% and the improvement of 1,4-dioxane degradation was observed. Fenton reaction (Fe*'+H,0,) showed higher degradation effici-
ency of 1,4-dioxane until 90 min, which of the degradation was stopped after that time. In the reaction of Fe** and UV, the ratio of
[Fe*"V/[Fe(t)] decreased then slowly increased after a certain time indicating the reduction of Fe'" to Fe’". In case of Fe” in the presence
of UV, the first-order rate constant was found to be 1.84 x 10 min” until 90 min, and then changed to 9.33 x 10° min" when the oxi-
dation of Fe’* mainly occurred. In this case [Fe” /[Fe(t)] kept decreasing for the reaction. However, the addition of perchlortae (ClOy)
in the reaction of Fe” and UV induced the continuous increase of [FeH]/[Fe(t)] ratio. The results mean the primary degradation factor of
1,4-dioxane is the oxidation by the radicals generated from the redox reaction between Fe** and Fe*. Also, both UV and CIOy played
the role inducing the reduction of Fe®*, which is important to degrade 1,4-dioxane by enhancing the generation of radicals.
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Fig. 1. Schematic diagram of the batch type photolytic and
photocatalytic reactor.
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Fig. 2. Degradation of 1,4-Dioxane and effect of initial pH
by only UV, only Fe and only Fe*" system (Wave-
lenght and Intensity of UV =UV-C with 4.2 mW/en’,
concentration of Fe’ and Fe*' = 5 g/L, and 5 g/L).
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Fig. 4. (a) Effect of pH and (b) change of [Fe2+] and [Fe%]/
[Fe(t)] in the reaction with Fe*' and H,0, ([Fe2+] =9
M, [H0.] =9 mM).
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