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Enhanced degradation of refractory organics in leachate concentrates by Fe’/H,0, coupled with microwave
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Abstract: To study the effect and mechanism of MW-Fe’/H,0, Fenton-like process on concentrated leachate, the effects
of initial pH, Fe’ dosage, H,0, dosage, MW power and reaction time on the removal of organic substances were
investigated. The phase change of Fe” before and after reaction and its catalytic mechanism were investigated by SEM
micrograph and XRD spectra. Results showed that the removal efficiencies of COD, UV,s4 and CN were 58.70%, 85.69%
and 88.30% at initial pH of 3.0, Fe dosage of 0.5g/L, H,0, dosage of 20mL/L, MW power of 400W and reaction time of
14min. Comparison of different Fenton-like process indicated that a higher removal efficiency of organic substances and a
greater biodegradability were achieved after MW-Fe"/H,0, Fenton-like process. UV-Vis spectra illustrated that both
Fenton and MW-Fe’/H,0, processes can significantly decrease the aromaticity degree, molecular weight and condensation
degree of organic substances in wastewater, however, MW-Fe’/H,0, process was the most efficient. 3D-EEM spectrum
demonstrated that the fluorescence peak of concentrated leachate occurred blue-shift in MW-Fe%/H,0, process, further
indicating that condensation degree of humic substances declined and molecular weight remarkably decreased. After
MW-Fe’/H,0, process, the surface of Fe’ changed from smooth to rough and the material was corroded as Fe;O, and
FeOOH, indicating that the mechanism of MW-Fe’/H,0, process was Fenton reaction and advanced oxidation effect of
heterogeneous Fenton reaction between iron oxide and H,O,, adsorption and precipitation effects of iron based colloid on
organic substances. Moreover, thermal and non—thermal effects of MW accelerated the actions mentioned above. Thereby,
fast removal of organic pollutants in concentrated leachate was achieved.
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Fig.7 UV-Vis spectra of concentrated leachate before and

after different processes
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Table 2 Variation on specific absorbance of concentrated leachate in different processes

T H FEasq Easo Erso/Esso E300/Ea00 Era0/Eano
JK 0.7298 0.5552 4.4364 5.3989 20.3016
MW 0.7288 0.5570 4.3870 5.3010 19.6091
Heat 0.7034 0.5350 4.5097 5.4494 20.5287
HearFeo/HZOZ 0.7804 0.6020 4.1541 49115 17.0494
FCU/HZOZ 0.5131 0.3763 5.6118 7.2188 35.0510
MW-H,0, 0.3742 0.2693 6.8298 9.4136 58.9574
Fenton 0.3411 0.2463 6.9634 9.7617 64.5569
MW-Fe’/H,0, 0.2582 0.1927 5.3187 6.7244 37.9756
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(R AR A RO FEE T R 7K A A3 IR e P e A AN [,
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Ny TN 21 S B A P A AR 2R 5
ZAF T RHENOG A F,H A Fenton 1 MW-
Fe"/H,0, 1K Z 41 N A WL 25 B R doe K, T LA

UVas4 S Eago 5K, 1M E240/E 20~ E250/E365  E300/Ea00
Eb AR 55 K, 6 B Fenton A1 MW—-Fe®/H,0, 14 £ g 1%
WK BT BEARAT LA R AR L | 2o K/ S R
A B Al i MW . Heat . Fe’/H,0;

MW-H,0,. Heat-Fe’/H,0, ] UVasy J Eago [f178
RS R COD 23 #— 3, Esao/Eno~ Enso/
Eses~ E3o0/Eg0 LLAEAT COD 2253 2 J Ll i A
% Ui 776 Fenton A1 Fenton-like F{AZR ',
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Fig.8 3D-EEM spectrum of concentrated leachate before and after different processes
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111755 22 B O e R b, 75 MW-Fe”/H,0, 4614 T,
FRHMNX R E TR TG B ] WX I B IR
(RIEAR K 1148.2560- 638.4040, T AT 22 ik 3]
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Table 3 Comparison of position and value of fluorescence peak in different processes

B3 Peakl Iz Re Peak 2 IN Re
JEIK 242/447 5860.06 / 326/414 3294.35 /

MW 245/440 5553.88 522 326/412 3198.25 2.92
Heat 242/431 5194.15 11.36 323/407 3003.21 8.84
Heat-Fe’/H,0, 245/437 4901.88 16.35 320/407 2710.72 17.72
Fe'/H,0, 239/424 3287.98 43.89 323/414 1979.63 39.91
MW-H,0, 239/424 2086.10 64.40 320/414 1369.55 58.43
Fenton 239/424 1823.65 68.88 323/414 1199.60 63.59
MW-Fe’/H,0, 239/419 1148.26 80.41 323/407 638.40 80.62

2.3 Fe’ 7t MW-Fe'/H,0, 1k R EEAL /3 T
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