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Analysis of Methane from Screened Soil of Closed Landfill and Application
of Landfarming for the Reduction of the Methane

Kyung Kim'* - Jae-Kyu Yang® * Yoon-Young Chang'
'Dept. of Environmental Engineering, Kwangwoon University,

’Division of General Education, Kwangwoon University

ABSTRACT

In this study, methane production by reuse of screened soil of landfill was estimated and the effect of application of
landfarming for the reduction of methane was investigated. The study soil sampled from S closed landfill contains VS
9.8~12.8% and its BOD/COD is 0.31~0.33 which is more than three times over 0.1, the BOD/COD stabilization criteria of
Ministry of Environment. The effective remediation technology for the reduction of organics of soil, landfarming was
applied to the screened soil for 60 days. VS and TPH removal showed 5.2~8.3% and 67~74% respectively, and the
reduction of VS until 30 day charged 70% of the total reduction. BMP test showed 27.77~30.46 mL CH,/g VS and total
methane production from total screened soil for remediation is expected about 260.4 CH, ton. Expected amount of
methane production of the screened soil by landfarming application is 12.9 CH, ton, which shows 95% gas reduction
effect and landfarming is effective for the reduction of methane production from screened soil of landfill.

Key words : Greenhouse gas, Landfarming, Landfill, Screened soil, Methane
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Table 1. Composition of anaerobic media for BMP

Compound Concentration(g/L)

Phosphate KH,PO, 0.27
buffer K,HPO, 0.35

NH,Cl1 0.53

. 0.075

Mineral salts CaCl, - 2H,0

MgCl, « 6H,0 0.1

FeCl, + 4H,0 0.02

MnCl, + 4H,0 0.0005

H;BO; 0.00005

ZnCl, 0.00005
T al CuCl, 0.00003

race metals

NaMoO, - 2H,0 0.00001

CoCl, + 6H,O 0.0005

NiCl, - 6H,0 0.00005

Na,SeOs 0.00005
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Table 2. Physico-chemical properties of screened soil from S
landfill

Item JS-1 JS-2
PH 6.7 7.1
Moisture (%) 322 354
VS (%) 128 98
Density (t/m°) 1.7 1.7
COD (mg/l) 13,085 11,476
BOD (mg/l) 4275 3,514
BOD/COD 0.33 031
TPH (mg/ke) 2,715 2,381
Microbial counts (CFU/g) 58 x10° 6.4 x10°
. N (mg/ke) 76.8 53.4
Nutrients P (mgke) 20 o

3. 23 9 nE

3.1 MEEQko| MAEM Zn}

B Aol AR AEESS] Aol dist] thee
Table 20 VERAITE pHE 6.7~7.12 F4G90R A
=54 st Al pHEES 9% oFF Fs I8 jls
Ao A, F71EFS 9.8-12.8%0F Ank AR
Eo] f7IESR oF 3% Ha v ol B2 O&EE
HEAZ Ao A BEF F3l7}t Do 49 A
ko)l 9 Sof 93k 8= 71540) )\)\"I:]—(?ﬂ—/\‘]7] =,
2002). T3+ ARFEEA IR 20019 8735)]
QF8st 71} wiHE E EAMIR TS 71ES el 5%
ujgtof] oF 2uf) o] w2 FO=E et

¥ ESFe] BODS}F CODE 747} 11,476~13,085 mg/l,
3,514~4275 mg/Le] 3:S VERNAL 1o BOD/CODS)
e 031~03302 AgFFulHEA] A¥AF 20013,
] &< BOD/CODY QF¥3} =4IQ1 0.1 39}
o]/\l- }_J,]. 5} 740]1:}.

AHEES ol e R85 f71E 5 AESH &
7} 80]3F A4E-5(Non humic substance 5)°] BTH=
15 2950 5 Tl o8l 8=0] He A9
2 2 FAIE L9AE 7hsAdo] o mEgh

o] ile] Hthes S v gt
Hed U vAE MAFE S43 2 58x
10~6.4 x 10° CFU/ge2 UEeldt} B AjdAe Kt
AEeE 2A7ES A 7S St RAEAAIE T
31 1.0 x 10°CFU/g oo 2 vAENATE FASI=
i

EGRFRAH V] TPHEE] k2 2,381~2,715 mg/

(o]

=
il

-

=N :‘?‘:’
o o N
o

-~
>{

l

u rﬂ



ARE R v A] AEEG] g

VS (Volatile Solids) (%)

0 10 20 30 40 50 60
Time(day)

Fig. 1. Reduction of volatile solids of screened soil by
landfarming.
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Table 3. Comparison of cumulative CH, production from
screened soil before and after application of landfarming

Ttem Cumulative CH, production
(mL CHy/g VS)
Before JS-1 27.77
landfarming JS-2 30.46
After JS-1 3.09
landfarming 1S22 3.06
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Table 4. CH, reduction by landfarming

CH, emission before landfarming (CHjton) 260.4

CH, emission after landfarming (CHjton) 12.9

CH, reduction (CHgton) 247.5
Number of trees for CO, uptake (tree/yr) 1,147,091

Z CO, FF%S 6.17 ton/ha, 1 haoll AL 5= Y= 3t
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