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ABSTRACT

The composition of leachates varies depending on the waste characteristics, landfill age and landfilling method. Generally,
leachates contain high dissolved organic substance and ammonia nitrogen whereas phosphorus concentration was very low.
Leachate A produced from young landfill is characterized by high BOD5/COD ratio (0.8) whereas leachate C produced from

old landfill has Jower BOD5/COD ratio (0.1).

Maximum biochemical methane potendial of leachate A, B (from medium landfill) and C were 271, 106 and 4 ml CH4/g-
COD, respectively. On the other hand, the maximum biodegradability of leachate A, B, and C were 75, 30, and 1%,
respectively. These results indicated that anaerobic treatment of leachate from young landfill was effective in removing organic

pollutants. In case of leachate C, carbon might reside in the form of large molecular weight organic compounds such as lignins,

humic acids and other polymerized compounds of soils, which are resistant to biodegradation. The lag-phase period increased

with the increasing organic concentration in leachate. In case of leachate A of concentration greater than 25%, the lag-phase
period increased sharply. This implied that the start-up period of anaerobic process using an unacclimated inoculum could be
extended due to the higher concentration of leachate. This relatively long lag-phase is probably related to the fact that most of
the inhibitory compounds have been diluted beyond their inhibitory concentrations of less than 50%. Furthermore, the
ultimate methane yield and methane production rate decreased as leachate concentration increased. It was anticipated the

potential inhibition was related with the steady-state inhibition as well as the initial shock load.
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71} 2432 Standard Methodsoll 81 A 8-2 588515
THAPHA-AWWA-WEF, 1992).

2.3 oMYy
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9 2712 20 810 o1 (Cho eral,, 1996; Lay exal,, 1998), 2}
Z}o) 334 A4 = Han 5(1988)0] AA| & v A1 8 A3
22 o] £3le] H7}a}e  thHan eral, 1988).
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[Fig. 1] A typical cumulative methane production cutve in a batch
experiment(circles are experimental data; lines are nonlinearly
estimated using equation (1)

M=P- exp[— exp( R;' e(/l—-t)+1)]
@ M= o] Al7ke] A wjeh Ak ml CH4/gCOD

v=A) A7), day
P= % vgh 4§, ml CH4/COD
R =o€} 241 &, ml CH4CODId
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[Fig. 2] UV-visible spectra of humic acids and fulvic acid(100 mg/l at

pH 6.0)
AH: Aldrich humic acid; LAH: Leachate A humic acid;
LBH: Leachate B humic acid; LCH: Leachate C humic acid;
LAF: Leachate A fulvic acid; LBF: Leachate B fulvic acid;
LCF: Leachate C fulvic acid
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[Table 1] Characteristics of leachates with the age of landfill

ol Agtol] mphE Haro] HoY A2 54 93

28T %, 494 W9 425A

Parameter A landfill B landfill C landfill 22 pHE QE F559 olF
il | g | o0gem | g | 301 A VS amplosin
TCOD 41507 5349 367 PAghe Ao duiA gloh ubg,
SCOD 38969 4749 1106 vlek 84 ohale] AadCco AL
TBOD 32790 2684 132 g
SBOD 25990 219 126 VEA £3el ue} pH7E 7k,
TBOD/TCOD 0.79 050 011 oz A&gd EAlsks 471
Acetic acid 5861 187 ND o o215 o SRR
Propionic acid 1959 268 ND ° ?}571] frgos Ao
n-Butyric acid 4001 824 ND o7 FF4 A7 dAo] dojd
iso-Butyric acid 504 131 ND t}h
n-Valeric acid 2237 19 ND o S s
iso-Valeric acid 428 53 ND [Fxg. J=A HHQZ] 2‘:]%-,— 797}}\]
n-Caproic add 2217 19 ND AlZbol w2 A vjg RS- A
TKN 2482 2192 1064 A8k 2tk Owen S4{1979)2 &7
‘Ammonia nitrogen 1896 1826 892 A] °}"'H"l_ o - :ﬂ . 3_ @71
Total phosphate 99 92 37 3 ARA=E 5% 5te BMP
Orthophosphate 46 32 35 (biochemical methane potental ) A1 %1A]
Chiloride 083 5000 1623 N
Sulfate 749 881 366 01(594 3l CH4/ml ’“”“‘T k) j
pH 6.6 7.9 8.2 Hml CH4/g sample) == A 59] #
Alkalinity" 9130 7928 2784 712 &%H(ml CH4lg COD) & 7132
TSS 1873 143 17 L -
TDS 30812 12952 4798 2 Yehlle Aol ulgdxsitin A
VsS 1366 9% 7 QFEEa Qiet. [Fig 4l AR A=}
Manganees s 157 R s P
gan .
Zinc 15 05 014 739 vjgt vt ke Sotehe A&
Calcium 1340 183 20.2 S do 21713} o COD B WFAY 3]
Magnesium 242 179 282 L °s 8 Z}
Chromium” ND 03 03 e vgEe A dachks 3%
Copper’ ND ND 01 YeRl 3 Qi) oo} e A=A
Aluminum 6.6 49 6.6 220] A WA 24 E A
Lead" ND ND 05 T e
Color{unit PtCo color) 148 342 17 s &Ho] EAlste AR e
Unit: mg/1 except for pH and color t}.

1: mg/l as CaCO3; 2: ND: not detocted (0.05 mg/l; 3: ND: not detected(<0.08 mg/l);
4:ND: not desected(<0.2 mg/l); 5: measured in the 1:10 diluted leachare sample
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Note: Number indicated the dilution ratio of leachate
{Fig. 3] Cumulative methane production with operation time
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[Fig. 4] Uldimate methane yield and anaerobic biodegradability of A
landfil] leachate
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[Fig. 5] Estimation of parameter values from nonlinear regtession
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