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1. Introduction - p-Arsanilic acid (ASA), which has been widely
used in poultry farming, can be turned into toxic inorganic arsenic
through biochemical processes in the environment after being
excreted by animals [1]. Photochemistry of iron oxides-carboxylate
surface complex has been widely reported previously, showed good
degradation ability to other compounds. This study discusses the
degradation of ASA in goethite/oxalate/UVA (Goe/Ox/UVA)
heterogeneous system through co-processes of adsorption and
photooxidation, revealing its environmental behavior and offering
potential treatment methods.
2. Experimental - Simulated photochemical reaction was conducted
in a cylindrical high borosilicate glass reactor device. A black light
lamp (λ=365nm) was used as the light source. The changes of ASA
concentration were determined using HPLC.
3. Results and Discussion - ASA degrades significantly by the joint
effect of goethite, oxalate and light (Image 1a). Similar degradation kinetics can be also found in natural
surface water condition. Increasing the initial oxalate concentration inhibited the adsorption of ASA on
goethite (Image 1b) due to competitive adsorption, while it promoted the photodegradation of ASA under
the irradiation of light. The presence of IPA, CAT and SOD all decreased the photodegradation efficiency
of ASA, revealing the formation of H2O2, and also revealing the major contribution of HO• and minor
contribution of O2•–. The generation of total soluble iron (Fe(II/III)), NH3-N and As(Ⅴ) can be also
detected in the solution gradually.
4. Conclusions - This work studied the photodegradation of ASA, found that its degradation could be
significantly promoted in Goe/Ox/UVA system comparing to Goe/UVA system. Both adsorption of ASA
on goethite and degradation by light irradiated goethite-oxalate surface complex contributed to the
removal of ASA from aqueous phase. Our findings will contribute to further understand the geochemical
behavior of arsenic and provide scientific basis for the control of arsenic pollution, which has
environmental and engineering significance.
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Image 1. a) Control experiment; b) effect of initial

oxalate concentration on ASA photodegradation.

[ASA]0 = 10 μM, Goe = 0.1 g/L,

[Ox] = 5mM or 0-20 mM, pH = 5
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