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Abstract: This study was conducted to study the impact of dissolved organic matter (DOM) composition on the
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efficacy of coagulation, UV Fenton and Electro-Fenton for removing organics in of leachate concentrate from
two sources. The DOM removal differences of two kinds of leachate membrane concentrates were compared
and analyzed. The dissolved organic carbon (DOC) removal rate of coagulation, UV Fenton, and Electro-
Fenton processes were 42%, 66% and 62%, respectively for the 1# leachate concentrate (processed by
"MBR+NF"), and were 20%, 60% and 52% respectively for the 2% leachate concentrate (processed by "A/
O-+RO"). Experimental results showed the different DOC removals between two leachate concentrate samples
treated by the same processes. These differences were attributed to different DOM composition between two
leachate concentrate samples as indicated by the combined analysis of excitation-emission matrices (EEM) with
parallel factor analysis (PARAFAC) and liquid chromatography-organic carbon detector (LC-OCD). Compared
the 2# leachate concentrate (52% determined by 1.C-OCD analysis), the 1# leachate concentrate had a higher
percentage of high molecular weight (HMW) organics (73% determined by LC-OCD analysis) which were
preferentially removed by coagulation and two Fenton-like treatment, thus achieving higher DOC removal rate.
Furthermore, it is speculated that macromolecular organics transformation into low molecular weight (LMW)
organics and the subsequent mineralization of low molecular weight (LMW) organics may occur during two
Fenton-like oxidations. On this basis, it is suggested that coagulation or Fenton-like process can be used if the
leachate concentrate containing large portion of HMW organics, a combined coagulation-Fenton-like process
was proposed for a better DOC removal in the leachate concentrate containing a large portion of LMW organics.

Keywords: landfill leachate; membrane concentrate; dissolved organic matter; Fenton-like oxidation;

coagulation; the combined analysis of excitation-emission matrices with parallel factor analysis; liquid

chromatography-organic carbon detector
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Table 1 Characteristics of experiment water
) Cl/ TDS/ DOC/ COD/ BOD;/ BOD:* TN/ UV,.,/
5 K pH . -
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) COD (mg/L) cm
15 U1 VR S e 4 Y 8.53 5456 11.52 776 1989.00 34. 00 0.02 540. 20 21.95
2895 UK VRV i W 8. 40 3003 8.45 680 1772.45 167.00 0.09 243. 00 17.65
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Fig.1 Experimental system of two Fenton-like processes

PAM #0144 5 mg/L, PACE & M1 g/L.
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Table 2 DOC degradation efficiency and electric energy
consumption under different conditions of flow rate and

current density

e mwE L, DOC LK AL/
(mL/min) (A/m) R/% (kWh/L)

20 100 61 0.024

40 100 51 0.013

50 100 44 0.010

60 100 38 0.007

40 200 62 0.020

40 250 64 0.029

40 300 65 0.043
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Table 3 Calculation of the energy consumption and

operating cost for each process

5 HLREFE/  HLREAEALA/  ZREMUK/  BlA/
(kWh/L) (6/L) (Jt/L) (6/L)
TR BE 0 0 0.003 0.003
UV 2515 0. 064 0.048 0.018 0.066
CIpAR 0.020 0.018 0.015 0.032
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Fig. 6 Changes of DOC content in the leachate

concentrate within 240 min of two Fenton-like reactions
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Table 4 Pearson correlations of three fluorescent components and different molecular weight components

in leachate concentrate

Cl1 C2 C3 Biopolymers Humics Building blocks LMW acids LMW neutrals

Cl1 1 0.79 0.93" 0.84" 0.98 0.73 —0.44 0.51°

C2 1 0.53 0.39 0.83" 0.94" —0.55 0. 86"

C3 1 0.95 0.86" 0.47 —0.25 0.27
Biopolymers 1 0.73 0.28 —0.20 0.097
Humics 1 0.82" —0.46 0.61
Building blocks 1 —0.53 0. 86
LMW acids 1 —0.31
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