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Removal of endocrine disruptive compounds using dimensionally
stable anode (DSA)
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Abstract An electrochemical reactor was designed and operated to treat the solution containing endocrine
disruptive compounds such as phenol and bisphenol A. An experiment involving the electrochemical oxidation of
bisphenol A was performed with the use of a dimensionally stable anode (DSA). The apparent current,
conductivity, and the gap between cathode and anode were selected as design parameters. The phenol removal
rate increased with an increase in apparent current. The bisphenol A removal rate increased with an increase in
apparent current efficiency. An increase in the conductivity also led to an increase in the rate of removal of
bisphenol A. The gap between cathode and anode did not affect the bisphenol A removal rate or the cathodic
current efficiency.
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[ 1] Experimental conditions for electro-oxidation of
Bisphenol-A and phenol by electrochemical oxidation

Variable Condition
current density(A/cm?) 0.01-0.05
Distance between 3em
cathode and anode
HRT (hr) 1-12
Conductivity(ms/cm) 8-32
NaCl Concentration(g/L) 1-16
analysis CODCr, GC-MS
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[¥ 2] Variation of removal efficiency as a function of

electrolyte concentration

NaCl removal removal rate(mg/min)
concentration efficiency(%)
0.0IM 81.5 7.92
0.05M 83.4 8.07
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[# 3] Variation of removal quantity as a function of
applied current

20A 25A
. removal removal removal removal
Q(L/min) rate rate rate rate
(mg/min) |(mg/min/A)| (mg/min) |(mg/min/A)
1 LPM 7.92 0.396 8.62 0.345
2 LPM 5.98 0.299 6.78 0.271
3 LPM 3.97 0.199 4.66 0.186
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{32l 1] Variation of removal efficiency as a function of

Q(L/min)
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[22] 2] Variation of C'COD/C°COD of BPA as a function
of current density at batch test
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[22! 3] Variations of COD(ppm) of BPA as a function of
initial concentration at 0.02A/em’ current density
and batch test
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[ 4] variations of C'COD/C’COD as a function
conductivity at current density : 0.02A/cm’ and
batch test

[ 4] Variations of voltage as a function conductivity

conductivity(ms/cm) 6 13 20

voltage(V) 10 6 4.5
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[ 5] Variation of reaction rate constant as a function of
current density

current density
Ao 0.01 0.02 0.03
reaction Tae g gouy | 131%10° | 2.17*10°
constant (k)
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[22 5] Variations of k(min™) as a function of [NaCl] at
0.02Ajcm” current density
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