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Photochlorination of aniline in Fe( [I[) /fulvic acid-containing
saline water under simulated solar light irradiation

HU Xuefeng™ WU Le: LUO Yongming

( Key Laboratory of Coastal Environmental Processes and Ecological Remediation Yantai Institute of Coastal Zone Research

Chinese Academy of Sciences Yantai 264003 China)

Abstract: This paper studied the photochemical transformation of aromatic amine under simulated
solar light irradiation using aniline as the model compound. The photochemical formation of
chloroanilines in aqueous solution at different pH and different initial concentrations of Fe( Ill) and
fulvic acid were investigated. The photochlorination of aniline in seawater was verified by the reaction
of aniline in natural seawater under solar light irradiation. The complexation of fulvic acid with
Fe( M) facilitated the formation of chloroaniline and the amount of 4CA was higher than that of
2CA during photoreaction. Fulvic acid played a minor role toward chlorination when compared with
Fe( ) and Fe( IlI) played a major role in the chlorination reaction of aniline.

Keywords: aniline chloroaniline fulvic acid phototransformation.
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Fig.1 Photodegradation rate of aniline ( A)  photoformation of 2CA ( B)

and photoformation of 4CA ( C) in different reaction conditions
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Fig.2 The iron cycling and main reactions in Fe( Ill) FA systems
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Fig.3 Formation of 2CA ( A) and 4CA ( B) as a function of FA concentration
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Fig.6 Formation of 2CA ( A) and 4CA ( B) at different pH value
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Table 1 Percentage composition of main Fe species in different pH values
pH FeCI** /% FeOH2" /% Fe( OH) ,* /% FA,FeOH/% FA,Fe* /% Fe?* /%
2.0 50.0 10.2 0.1 0.1 1.6 37.8
2.5 40.0 25.7 0.7 0.7 2.5 29.6
3.0 23.0 46.7 4.1 3.0 3.5 17.0
35 8.7 55.5 15.5 7.0 2.8 6.4
1 pH Fe( ) OH" Fe( ) OH™
*OH° cr Cle/Cl,"
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Fig.7 SIM of chlorinated aniline
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