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Abstract

Pharmaceuticals and micro pollutions have been regularly flushing into water resources
through municipal and industrial wastewater plants. This problem therefore, needs more
attention. Conventional water and wastewater treatment plants couldn’t eliminate these
pollutions and it needs advanced treatment, otherwise humans and animals’ health
would be in danger by them. Advanced oxidation processes have the ability of removal
of Pharmaceuticals like Carbamazepine. And in this study, Carbamazepine removal has
been examined through Electrochemical Peroxidation process at optimum pH (e.g.
pH=3), also other effective operation conditions include contact time, current density,
hydrogen peroxide and proportion of iron to hydrogen peroxide have been optimized
through surface response method by Design Expert software. After experiments was
completed, results have been analyzed and correlation coefficient of 94 percent
computed, and proportion of iron to hydrogen peroxide has been identified as the most
effective parameter in Carbamazepine removal. To achieve a removal more than 90%,
13 solutions have been predicted by different operation conditions. The best scenario
with 98% desirability, was 67.5 minutes contact time, 26 mM hydrogen peroxide
concentration, 14.75 mA current density and 0.002 proportion of iron to hydrogen
peroxide.

Keywords: Advanced Oxidation, Electrochemical Peroxidation, Carbamazepine, Emerging
Pollutant.
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Table 1. Analysis of variance for carbamazepine removal

Source Sum of squares df Mean square F value p-value Prob>F
Model 38.06 10 3.81 15.31 0.0002
A-time 5.18 1 5.18 20.82 0.0014
B-h202 4.85 1 4.85 19.52 0.0017
C-Fe/H,0, 0.58 1 0.58 2.34 0.1607
D-denensity 3.63 1 3.63 14.58 0.0041
AB 2.73 1 2.73 10.99 0.0090
AC 5.17 1 5.17 20.81 0.0014
BC 4.85 1 4.85 19.52 0.0017
BD 4.82 1 4.82 19.39 0.0017
CD 3.62 1 3.62 14.58 0.0041
A® 7.72 1 7.72 31.05 0.0003
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Table 2. Optimization resuts of carbamazepie removal

Solutions
Number Time H,0, Fe/H,0, Density R1 Desirability
(min) (mM) (g/mM) (A)
1 67.500 26.363 0.002 14.750 90.002 0.983 Selected
2 67.500 24.553 0.002 21.692 90.000 0.870
3 127.126 23.784 9.681 14.750 98.995 0.755
4 127.459 23.937 3.329 14.750 98.999 0.752
5 127.573 24.171 6.910 14.750 90.002 0.751
6 125.834 23.750 2.712 15.730 90.003 0.749
7 127.277 23.750 0.643 15.281 90.004 0.748
8 128.521 23.750 0.532 14.803 98.514 0.747
9 124.132 23.750 4.639 16.850 90.103 0.743
10 126.117 23.757 0.297 16.847 90.000 0.733
11 130.975 23.750 0.187 14.922 90.001 0.732
12 125.466 23.772 0.247 17.545 90.000 0.727
13 134.311 23.750 0.101 15.931 90.000 0.702
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