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Treatment of Acrylate Wastewater by Electrocatalytic Reduction Process
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Abstract: High-concentration acrylate wastewater was treated by an electrocatalytic reduction process. The effects of the cation
exchange membrane( CEM ) and cathode materials on acrylate reduction were investigated. It indicated that the acrylate could be
reduced to propionate acid efficiently by the electrocatalytic reduction process. The addition of CEM to separator with the cathode and
anode could significantly improve current efficiency. The cathode materials had significant effect on the reduction of acrylate. The
current efficiency by Pd/Nickel foam, was greater than 90% , while those by nickel foam, the carbon fibers and the stainless steel

decreased successively. Toxicity of the wastewater decreased considerably and methane production rate in the biochemical methane

potential(BMP) test increased greatly after the electrocatalytic reduction process.
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Fig. 1 Experiment apparatus of electrocatalytic reduction
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Fig.2  Comparison of substances detected by ion chromatography in acrylate wastewater before-and-after the electrocatalytic reduction treatment
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40 000 40 000
—=— TR R R
—o— IR MR K
—o— A R R Y
_ 30000 —o— A RRIB A IRk L 30000
3 L
: :
g 20000 20000
& s
= B8
® =
10 000 10 000
0 cf 0
0 0.5 1.0 15 2.0 25 3.0

SRR )/

4 BT AT A X A T (B ) 0 IR 1 S
Fig.4 Effect of cation exchange membrane ( CEM)

on reduction of acrylate
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Fig.5 Effect of cathode on current efficiency
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Fig. 6 Effect of cathode on production of propionate
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Fig.7 Comparison of methane production with acrylate wastewater

before and after electrocatalytic reduction treatment
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