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In this study, two kinds of methods were applied for
treatment of methyl methacrylate (MMA) real
wastewater, including GAC adsorption-microwave
(MW)/oxidant regeneration, and advanced oxidation
processes (Fenton, photo-Fenton, heterogeneous photo-
Fenton). First, GAC adsorption-MW/oxidant
regeneration was used. The oxidants were H202 and
persulfate. Result shows that exhausted GAC and Fe-
GAC effectively adsorbed MMA. However, MW/oxidants
were unable to effectively regenerate GAC and Fe-
GAC. The treatment of MMA wastewater by Fenton
oxidation and photo-Fenton was assessed. The removal
of MMA wastewater by photo-Fenton were more effective
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than that by Fenton oxidation. When H202 dose was 2 x
10-1 M, the initial solution pH (pHO0) did not
obviously influence the MMA removal by photo-Fenton.
When effects of UVA, UVB and UVC on MMA removal by
photo-Fenton were similar, However, the COD removal
order was UVC > UVB > VUV > UVA. The When H202 of 3 x
10-2 M was used, the optimal Fe2 + concentration was
3 x 10-3 M and 84% of COD was removed. When magnetite
was used as the catalyst instead of Fe2+ for photo-
Fenton, the removal of MMA and COD were 99% and 84 %,
respectively, after 60 min of treatment.
Characteristic spectra analysis indicates that the
absorption peaks at wavelength 220-300 nm vanished
after Fenton oxidation and photo-Fenton treatment.
Only small absorption area at 200-220 nm remained in
the treated solution. Vibrio fischeri light
inhibition test was used to evaluate the biotoxicity
of the MMW solution. Result shows that the toxicity
of original MMA solution and Fenton-treated solution
was high (> 99% light inhibition ratio). After
addition of Na2S203, the toxicity of Fenton and
photo-Fenton treated solutions were low (< 10%). The
above results indicate that photo-Fenton is a
potential method to effectively treat the MMA real
wastewater.

MMA, GAC, microwave regeneration, photo-Fenton
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Abstract

In this study, two kinds of methods were applied for treatment of methyl
methacrylate (MMA\) real wastewater, including GAC adsorption-microwave
(MW)/oxidant regeneration, and advanced oxidation processes (Fenton, photo-Fenton,
heterogeneous photo-Fenton). First, GAC adsorption-MW/oxidant regeneration was
used. The oxidants were H,O, and persulfate. Result shows that exhausted GAC and
Fe-GAC effectively adsorbed MMA. However, MW/oxidants were unable to
effectively regenerate GAC and Fe-GAC.The treatment of MMA wastewater by
Fenton oxidation and photo-Fenton was assessed. The removal of MMA wastewater
by photo-Fenton were more effective than that by Fenton oxidation. When H,0, dose
was 2 x 10" M , the initial solution pH (pHo) did not obviously influence the MMA
removal by photo-Fenton. When effects of UVA, UVB and UVC on MMA removal



by photo-Fenton were similar, However, the COD removal order was UVC > UVB >
VUV > UVA. The When H,0, of 3 x 10> M was used, the optimal Fe?* concentration
was 3 x 10 M and 84% of COD was removed. When magnetite was used as the
catalyst instead of Fe®* for photo-Fenton, the removal of MMA and COD were 99%
and 84 %, respectively, after 60 min of treatment. Characteristic spectra analysis
indicates that the absorption peaks at wavelength 220-300 nm vanished after Fenton
oxidation and photo-Fenton treatment. Only small absorption area at 200-220 nm
remained in the treated solution. Vibrio fischeri light inhibition test was used to
evaluate the biotoxicity of the MMW solution. Result shows that the toxicity of
original MMA solution and Fenton-treated solution was high (> 99% light inhibition
ratio). After addition of Na,S,03, the toxicity of Fenton and photo-Fenton treated
solutions were low (< 10%). The above results indicate that photo-Fenton is a
potential method to effectively treat the MMA real wastewater.

Keywords: MMA, GAC, microwave regeneration, photo-Fenton
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