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Co;0,-titanium-based nanoelectrode for nitrate removal

from industrial wastewater
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Abstract: Excessive nitrate in industrial wastewater can cause serious environmental pollution and human health issues.
It is significant to remove nitrate from industrial wastewater by electrochemical reduction. Co,0,~titanium-based
nanoelectrode ( Co,0,~TNE) was prepared in two steps by anodic oxidation and sol-gel methods, and its electrochemical
nitrate reduction performance was investigated. Experimental results indicated that the modification of Co,0, facilitated
the exposure of more reactive sites and Co,0,—~TNE exhibited stronger electrochemical activity and higher NO; =N removal
rate than TNE. The increase of current density was conducive to improving the NO,-N removal rate, and the increase
of CI” concentration was beneficial to reduce the NH,"-N generation rate with almost no effect on NO; =N removal rate.
95.3% NO, -N removal rate and no NH,~N were finally obtained after 120 min of electrolysis with initial NO, =N mass
concentration of 50 mg/L, current density of 10 mA/cm® and initial C1- mass concentration of 750 mg/L. The radical
scavenging experiments showed that the generation of atomic H' in the system promoted nitrate reduction. The efficient
removal of nitrate was realized by direct reduction caused by electron transfer and indirect reduction caused by atomic
H'. Furthermore , Co,0,—~TNE represented excellent stability and extremely low metal Co leaching after five cycles and
had potential application in practical wastewater treatment.
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Fig. 6 Effect of current density on nitrate reduction
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