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Fig. 4 Effects of the different operating factors on ammonia nitrogen conversion
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Fig.5 Effects of the cathode materials on ammonia nitrogen conversion
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Abstract  An electrochemical oxidation system mediated by chlorine radical was designed to achieve the
efficient selective transformation of ammonia nitrogen. In the electrochemical system, a boron-doped diamond
(BDD) electrode with good stability and strong oxidation ability was used as anode, Pd-Cu-modified nickel
foam material (Pd-Cu/NF) and sodium chloride were used as cathode and electrolyte, respectively. The results
showed that at a voltage of 4.0 V, CI” in the system could in situ convert into chlorine radical (Cl-), Cl- could
selectively convert ammonia nitrogen into N, and a small amount of NO;, and the latter one as a by-product
could be efficiently reduced to N, at the Pd-Cu/NF cathode. In addition, the effects of cathode material, electric
field intensity, electrode distance, solution pH and electrolyte type on the ammonia nitrogen conversion were
studied. Electron paramagnetic resonance and free radical capture experiments confirmed that Cl- played an
important role in ammonia nitrogen conversion. Under the optimal conditions, 100% ammonia nitrogen
conversion rate and N, production amount of 25 mg-L™" could be achieved within 40 min, which can provide a
new idea for solving the problem of ammonia nitrogen pollution in waterbody.

Keywords ammonia; BDD; chlorine radical; Pd-Cu/NF; electrochemical catalytic oxidation
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