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Abstract

Carbamazepine (CBZ) is a biorecalcitrant pharmacaiutompound frequently detected in
wastewater and water bodies which has numeroudineggfects on living organisms. In
this investigation the effect of electrocatalytigabenerated active chlorine on CBZ
degradation was studied using Nb/BDD or Tidr@nodes. Subsequently, a response
surface methodology based on a factorial plan @andral composite design was carried out
to determine the contribution of individual fact@sd to obtain the optimal experimental
parameters for CBZ abatement. Electric current tamatment time were found to be the
pivotal parameters influencing the degradationcegfficy with respective contributions of
45.19% and 35.44%. The anode material had lowdwnan€e on the response, however,
using an Nb/BDD anode, the oxidation was more &ffeaue to the increased production
of *OH radicals as well as HCIO, ‘GInd CIO speciesConsidering CBZ degradation and
energetic consumption, the percentage of degrad&d Was 88.70 + 0.35% consuming
1.07 kWh n?® (at 1.0 A, NaCl concentration of 14 mM after 12, using Nb/BDD
anode). First order kinetic constarif) (value of 0.189 miti was obtained at optimal
conditions when demineralized water was used f@eMNACI| supporting electrolyte, whike
was lower when tap water or treated wastewaters weed for this purpose. Oxidation of
CBZ yielded six aromatic intermediates, identifiky gas chromatography - mass
spectrometry technique and degradation pathway® wewsposed. The performed acute
toxicity tests indicated an increase during thattreent, which was demonstrated to be

mainly attributed to the remnant active chlorine.
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