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An experimental study to develop operation technique of solid
waste landfill for utilization of biomass
Hye-Jin Kim, Jin-kyu Park, Min-Kyo Jeong, Nam-Hoon Lee

Dept. of Environmental Engineering, Anyang University

ABSTRACT

In order to investigate the effect of the methanogenic bacteria in leachate on the degradability
of landfill waste, this study has created 4 cylinder—shape PVC lysimeters (Diameter: 30cm,
Height: 200cm, Volume: 140L) and for the biological treatment and recirculation of the leachate,
two anaerobic batch reactors (Diameter: 20cm, Height: 30cm) were created. To simulate a
conventional landfill, no recycling was done in L1. In L2, 1,068ml of leachate (twice of rainfall
amount) was recycled. In L3 and L4, the leachate was anaerobically digested in a dark room
(with 35+17C) for a week and then recycled by 1,064ml and 2,128ml, respectively, with recycled
water only.

In terms of cumulative CH; production, however, 1.3 and 1.4 were much higher (three times)
than L1 and L2. Between L3 and L4, the latter was 1.23 times higher than the former in terms of
cumulative CH4 production. In other words, the more the methanogenic bacteria—activated
leachate 1s recycled, the more active the degradation due to the active methane fermentation by
the recycled methanogenic bacteria. And methane recovery is different according to the amount

of recycled the methanogenic bacteria in leachate.

Keywords : Bioreactor landfill technology, Recycled methanogenic bacterial, Lysimeters,

biomass
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(Fig. 1) Schematic of the anaerobic lysimeter. (unit : cm)
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(Fig. 2] Schematic of the anaerobic sequencing batch reactor. (unit : cm)
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(Table 1) Physical Composition of Solid Wastes Filled in Lysimeter

ltem Component Composition (%) Weight (kg)
Food waste 26.0 16.35
Paper 35.1 22.08
Textile 3.2 2.01
Combustible
Wood 1.2 0.75
Rubber/Leather 0.1 0.06
Vinyl/Plastic 26.4 16.61
i Metals 2.0 1.26
Non—combustible )
Glass/Ceramic 6.1 3.84
Total 100.0 62.9

(Table 2) Operation Conditions of Simulated Lysimeters

. o Recycle methods
Lysimeter Characteristics : :
Rrainfall | Recycle rate | Recycle time

Lysimeter 1 (L1) Control (rainfall only) 532m¢ -
Lysimeter 2 (L2) Rainfall + Leachate recycle 532m{ 1,064ml

. rainfall + anaerobic sludge (leachate 1 time / week
Lysimeter 3 (L3) after ASBR process) recycle 532mf 1,064m!

) rainfall + anaerobic sludge (leachate
Lysimeter 4 (L4) after ASBR process) recycle 532m{ 2,128ml
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(Fig. 5) Cumulative gas production.
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dJ.of KORRA, Vol. 15, No. 1, 2007



176 e, 9RIaF, gRlat, of'd#

Hr} 118 ¢ o Wo] ¥bgslic)y. 1] L3s} L4
O] AT T 27t Gl o CHyE)
bk Qlojx= La7) oF 1.3v) o] w& o=
UeRtE 53] (Fig 6]l LRt nfe} o] gt
2 dbgEkef] QlojA] L1, L2813, L47} 2 2)0)
= Hola glow, o] wgkt BAFETF] Al
glo] sz ol 71 dvid=E Sl ot #
ZEEEl SEE ST Zlew gtk Rl
I} R29] ZpAN A RS- 814 0, 844 L & A
skt WUl % L3, L4KT} 1 WEko] o A
O F UeRgown], gk wAEE fEgt ot w7
EulgA] oA BAYsk= g7k} 3] o] E vlo]
QIFAR F8] EEE S Bl o R AlEETh

3.2 FE72| HEw gd0| HE+ gy
S4ofl oixl= g (=712kd=l0] 0]
X= ggh

A 2 3E52] BOD, CODer S5
A& DAY oz ekl F BOD(w),
COD¢(g) A¥= (Fig. 7), (Fig. 8)¥ Zth
490¥37H4] &9 CODe F %2 L1, L2, L3,
L4 Z¥2z} oF 2,469g, 4,967¢g, 3,655g, 5,744g°.
2 A=gioko] 1,064mE 22 1L.29) L3E vlwsh
e u, L3 FEF F CODe7F 129 HEFR.
o} 22 o] 4= L39] e d 7| s=of CHy= 2
Agkgo] Z17] Wil Zo® Alm ). v Ay
7k Aol Q1o Wgte] &/do) 7 Arkar s
e L4 CODer T ) 5,744g0 =2 71 =2

500
X —— L1 —0—L2 |
400 —h— L3 —X—L14 |
= 300
= X
% 1
X
200 5
Q R
I;(
100 x
2 LS )‘\y:x WK B XX
P34 SR e L
o s X S AT STRIX
0 100 200 300 400 500 600
Time(day)

(Fig. 7] BOD profile of each lysimeter.
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(Fig. 8] CODc profile of each lysimeter.
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