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Comparison of the Treatment Performance in Fresh and Mature Landfill Leachates

by Fenton Process
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Abstract: The experiments focused on comparing the removal efficiencies of organic matters in fresh and mature landfill leachate by Fenton
treatment. The changes in dissolved organic matter before and after Fenton treatment were assessed using gross organic parameters such as
organic compound relative molecular mass ( M, ) distribution, chemical oxygen demand ( COD); total organic carbon (TOC) and the ratio of
COD to TOC. The results from this study demonstrate that high M, fractions of mature landfill leachate are more easily converted into dissolved
small M, fractions (M, < 10°) by Fenton reaction than those of fresh landfill leachate, since the average M, of mature landfill leachate is higher
than that of fresh landfill leachate and the M, > 10’ fraction of the mature leachate account for 64% of the total mass. Operating parameters
such as pH, [Fe’* ] and [H, 0, J/LFe’* ] demonstrate that the COD removal efficiency of the fresh landfill leachate (from 61% to 84%) is
higher than that of the mature landfill leachate (from 31% to 60% ) while it is converse for TOC (from 85% and 52% to 91% and 80% for
the mature and fresh landfill leachate; respectively) . Oxidation seems to play a more active role in COD reduction than coagulation whatever for
the mature or fresh landfill leachate. Oxidation efficiency apparently controls coagulation efficiencys so that high oxidation efficiency may cause
relatively low coagulation. The mass balances indicate that TOC removal by oxidation (TOC,;, ) is more than COD removal by oxidation
(COD, ) for the mature landfill leachate while TOC, is less significantly than COD,, for the fresh landfill leachate. The COD/TOC ratios are
1.17 and 1.58 for the initial mature landfill leachate and fresh landfill leachate respectivelys but they are 1.96 and 0.68 after Fenton treatment
by oxidation; respectively. This phenomenon suggests that complete oxidations occur in the mature landfill leachate while both partial and
and TOC

matters removed by coagulation in the mature landfill leachate is significantly lower than in the fresh landfill leachate.

complete oxidations occur in the fresh landfill leachate. The changes of COD, illustrate that the oxidation state of the organic
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Table 1  Characteristics of landfill leachate

ViNiE =g B 15 U8 IS V2 8
COD/mg*L~! 80 000 ~ 81 500 1874 ~2266
BODs/mg* L.~ 36 000 ~ 48 900 103 ~ 214
BOD;/COD 0.45~0.60 0.05~0.10
TOC/mg*L~! 19 028 ~ 20 601 709 ~ 774

pH 6.14~6.48 8.04 ~8.63
NH;" -N/mg*L~! 2200 ~ 2262 541 ~ 625

S (CaCO; ) /mge L1 12 570 ~ 12 860 5820~5913

1.2 F 20 A s
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Fig.1 Relative molecular mass distribution before and after

Fenton treatment of mature and fresh landfill leachate
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FAMETI I3, 1L S8 Fenton VA4 FIZ I8P 5 L pH
N 2.0~4.5" Sedlak Z ANy, pH K 2 ~ 4 B &5 7%
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A: [Fe?*] = 0.05 mol/L, [H,0,?"|/[Fe?*] = 7 A: ¥4 pH = 2, H,0, = 0.35 mol/L A: ¥4 pH = 2, [Fe?*] = 0.05 mol/L
B: [Fe?*] = 0.06 mol/L, [Hy0,%"]/[Fe**] = 7 B: #14 pH = 3, H0, = 0.42 mol/L B: ¥4 pH = 3, [Fe?*]= 0.06 mol/L
90 90 = — = 90 90
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45 —H45 45+ H145 451 D\D —45
o T D/
u/ n/ /\D/
I I I I 30 I I I I 30 | 1 I I 30
30 2 3 4 5 30 0.02 0.04 0.06 0.08 0.10 300 2 4 6 8 10
pH [Fe?* 14 m &/mol-L! [H20,2*)/[Fe* | EE/R L

A: BrERBIRE I CoD, =

1182 mg/L, “F-HEIHI4H TOC, = 281 mg/Ls

B: KIEMAIB IR T IIWI4R COD, = 1 161 mg/L, “F-3IHILH TOC, = 373 me/L
B2 #% pH.[Fe** 13 MEF[H, 0, /[Fe** 13 COD #1 TOC AR ZE 8% M
Fig.2 Effect of the initial pH, Fe’* dosage, and the molar [H, 0, J/L Fe?* ] ratio on COD and TOC removal efficiencies
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A: [Te*™]— 0.05 molL, [IL0])/[Te**] —
B: [Fe2] = 0.06 mol/L, [HyOs)[Fe*] =

(a) #8hipH

A i85 pH = 2, H;02=0.35 mol/L
R: ¥4 pH — 3, H202— 0,42 mel/T.

(b) FeXEin&

A 14 pII - 2, [Fe®]— 0.05 mol/L
B: #4 pH = 3, [Fe*]= (.06 mol/L

{b) [Ha0, )/ [Fe* 1R L

A HTERBIEM T HI4G COD, = 1 182 mg/L, T-YIHI4R TOC, = 281 mg/L:
B: KA IB IR T HIWI4R COD, = 1 161 mg/L, “F-3IHIL4H TOC, = 373 me/L
B3 #0148 pH.[Fe* HRME.[H,0, /[ Fe?* 1R EL3T COD g~ COD,q = FREE BI LMD

Fig.3 Effect of the initial pH, [Fe** ] dosage and the molar [H, 0, J/LFe?* ] ratio on COD removal by oxidation and coagulation
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A BB {  CODoxig = 0.027molL ~ ~
PRTECRLEITIRERRITEELORRTEEEeD : H CODxopg = 0.002 mol/L ' grmmerem ey
i CODp=0.037mol/L ¢ i ! { COD; =0.008 mol/L
I TOCo=0.023 molL ! > Fenton T.2 : " TOC = 0.007 mol/L
! TOCoxa = 0.009 mol/L : .
! _ _TOCeosg =0.007mol/L i
B 2IW: i CODgxig =0.0I3mol/L™ ~ !
goresrseenase sy CODowng — 0.006 mol/L : rresessen s
i CODy=0.036 mol/L Fenton T & ' i COD;=0.017 mol/L
enfon h—’ TOC; = 0.003 mol/L
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Fig.4 Comparison of the mass balances in Fenton treatment of mature and fresh landfill leachate
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