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ABSTRACT Landfill gas (LFG) generation characteristics in a construction waste landfill zone (block E) and mixed landfill zone
(block A) were analyzed. During the period from October 2018 to April 2022, a total of 936x10° and 1,001x10’ tons of waste were
disposed in block E and block A, respectively. Out of this, 27.1% and 55.6% were biodegradable waste in block E and block A,
respectively. The landfill masses of the two blocks were converted to be comparable. Then, the biodegradable waste and organic
carbon were estimated by element analysis, biodegradable carbon by biochemical methane potential experiment (DC), and sulfate ion
by acid decomposition. Results showed that biodegradable waste, organic carbon, biodegradable carbon, and sulfate ions in block A
were 2.1, 1.6, 5.2, and 0.4 times greater than those in block E, respectively. The amount of LFG generated by block A was 4.8 times
greater than that by block E. The average concentrations of methane (CHs) were 60.8% and 60.9% in block E and block A,
respectively, which were unrelated to the nature of disposed waste. The average concentrations of hydrogen sulfide (H»S) were
significantly high in block E (4,489 ppm) and block A (8,478 ppm). As the DC/SO4” of block E and block A were 0.35 and 4.56,
respectively, increase in DC/SO,” caused increase in not only the total amount but also the concentration of H,S generated.

Key words Landfill gas(7] & 7} 2+), Construction waste( 4 #] 7] &), Organic carbon(5-7] €+ 4r), Sulfate ion(3H-4FS 0]-2), Hydrogen
sulfide(3}3}4=4)
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E: Const.

Block size (A=E)

1%t floor (240m X450m)
2" floor (235m X430m
3 floor (175m X 375m)

Vertical collection well
(A:35E:15)

Circle : Suction boundary
Line : LFG collection pipe

Simple incinerator
(A:4,E:1)

]
Fig. 1. Structure of the S landfill site and blocks studied

Table 1. Main features and attached facilities of S landfill
site

Contents Scale & specifications

1,033x10° m?
830x10° m”
18.1x10° ton
(20,0x10° m?)
201810 ~ 2025.08
123 billion Won

Total area
Landfill site
General Planned quantity
(volume)
Operating period
Construction cost

Block number 8
St Size of each block (aver,) | 245 mXx424 m

ruc—
Layer number (each height)| 8 (4.5 m)

ture . .
Intermediate covering >0.5m
Total planned height (4.5+0.5)X8 =40 m
LFG collection Vertical well (239)

- HDPE (D225+D280 mm)
LFG utilization 50 MW power plant
Attached .
Leachate pipe (transfer, |4,685 m, 24,147 m
facility .

collection)
Leachate treatment 6,700 ton/d
facility (Denitrification)
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Field of study  Derived research results Method
. Selection criteria :
i Block E : construction
Selection Block A - t+h Similar in size, structure,
of blocks Ock A - const+house. waste quantity, landfill
+sludge period
o
N Elemental
L Organic carbon ]4— | gpal.
Disposed Amount

e | Lo s e e tst |
nents Biodegradable carbon by waste BMP test

: type
O
L Collected quantity Infrared gas analyzer,
flow meter
LFG l Incinerated quantity (CHy, €Oy, Oy
emission
property L Surface emitted quant\'tyH Chamber(CH,, CO,)
analysis
L CH, ratio Potable measuring
instrument
[ H.S concentration (CHa, CO,, H5S)
O
l Total LFG generation ]
* Alternative landfill
Evaluation [ CH, content in LFG ]|:> method
* Key considerations
[ H,S generation ]

Fig. 2. General research flow chart

Table 2. Measurement and analysis method for LFG from
three routes

LFG routes Measurement and analysis method

— Number of vertical collection well
* block E (15), block A (35)
— Collection
- HDPE wells (D225 mm + D280 mm)
* blower system
— Measurement gas item: CO;, CHy, Oy
— Measuring equipment
+ 7ZPA Infrared gas analyzer (Single beam
type), FUJI Instrument Korea Litd,
+ V—Cone Flowmetner (DSC—6100),
DOOSUNG Flow engineering (KR) Ltd,

Collection
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Table 3. Disposed waste quantities for block E and block
A (2018.10—-2022.4)
(unit: 10° wet ton, %)

— Number of simple incinerator

- block E (1), block A (4)

— Measurement gas item: CO, CHy, HoS, NHs

— Measuring equipment

+ Conc, : BIOGAS 5000, Geotechnical
Instruments (UK) Ltd,

+ Flow rate: Digital thermal anemometer

(TESTO 425), Testo Korea, Ltd.,

On-—site
incineration

— Measured points

- block E (20), block A (20)

— Measurement gas item: CO,, CHy

— Chamber

+ Material:. Stainless steel, Teflon coating
* Volume: 30 L, Bottom area: 0,130 m’

- Carrier gas: air (4 L min™)

- Sampling bag (SKC, FlexFoil PLUS, 5L)

Surface
emission

Block E Block A
Total 936 | 100.0 | 1,001 | 100.0
Sum (Degradable) 254 27.1 556 55.6
Food — - 40 4.0
Paper 61 6.5 168 16.8
Wood 182 19.4 89 8.9
Textile 1 1.2 27 2.7
Other - - 77 7.7
Solidified sludge - - 149 14.9
Sewage sludge - - 6 0.6
Sum (Non—degradable) 683 72.9 444 44.4
Vinyl-Plastic 166 17.7 151 15.1
Waste soil 262 28.0 82 8.0
Blocks 209 22.3 96 9.6
Glass, Ceramic 21 2.3 10 1.0
Metal 25 2.6 18 1.8
Other - 12 1.2
Tap water plant sludge - - 78 7.8
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Table 4. Disposed organic carbon (C, DC) and sulfate ion (SO427) quantities for block E and block A (2018.,10-2022.4)

(unit: 10° ton, %)

Block E Block A
c DC 8Os~ c DC 8Os~

Total 76.1 | 100.0 6.0 | 100.0 17.3 | 100.0 | 1324 | 100.0 33.4 | 100.0 7.3 ] 100.0
Sum_degradable 76.1 | 100.0 6.0 | 100.0 0.3 1,71 1324 | 100.0 33.4 | 100.0 1.9 25,7

Food 75| 57| 22| 64| 14"] 189

Paper 17.0 22.3 3.4 57.0 58.2 43.9 21,1 63.2

Wood 54.5 71.6 1.7 29.0 30.4 22.9 1.5 4.4

Textile 4.6 6.1 0.8 14.0 1.7 8.8 3.1 9.3

Other 17.8 13.4 3.3 9.8

Solidified sludge 6.3 4.8 2.2 6.5 0.5 6.7

Sewage sludge 0.5 0.4 0.1 0.3 0.01 0.11
Sum non—degradable 17.0 98.3 55 74.3

Waste soil 15.3 88.6 4.7 63.8

Brick 1.7 9.7 0.8 10.5

C: Organic carbon by element analysis
DC: Degradable organic carbon based on BMP experiment
1), 2) is the average of food, paper, wood, textile, and other,

2022, 12 Vol.18, No.4 5
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Table 5. CO2 and CHs generation quantity from each source
(2021.7~2022.6)

(unit: 10° Nm”, %)
Sum Block E Block A
Total | 9,553| 100,0| 1,555| 100,0|7,998| 100.0
Source CO, |4,640|(48.6)*| 868 (55.8)| 3,772| (47.2)
CHy | 4,913| (51.4)| 687|(44.2)|4,226| (52.8)
Sum |6,872| 71.9| 960| 61,7|5,913] 73.9
Collection | COy [3,034| (44.1)| 410| (42.7)|2,624| (44.4)
CH, |3,839| (55.9)| 550| (57.3)|38,289| (55.6)
Sum |1,527| 16,0| 595| 38.3| 933| 11.7

Surf
WA oo, | 1,161] (76.0)| 458| (76.9)| 703| (75.4)
emission
CH, | 366| (24.0)| 137| (23.)| 229| (24.6)
Sum | 1,153 121 1153) 14.4
Simpl
C O oo, | a45] (38.7) 445 (38.7)
incinerator
CH, | 707 (61.3) 707| (61.3)

* (1) is 100 X CH,/(CH4+COy)
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Fig. 3. The magnification of block A to block E on organic
C and LFG generation quantity (after converting
disposed quantity to the same)
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