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A study on the Properties of Gas Generated at Closed
Landfill Site
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Abstract

The ohjective of this study was to investigate the component ratio of gas generated at
closed GD landfill site in MY city and the decomposition status of landfill gas, and was to
examine and analvze the properties of the landfill gas. In addition, to provide basic data
required to stabilize landfill earlier in the future, the study was to measure gas by landfill gas
gauge and to analyze the properties of landfill gas based on documents. As a result of

analyzing the properties, acquired follow results.

1, The main elements of landfill gas, CHy and COp were respectively 2502% and 22.32% on

the average.

2. NHy and HsS were respectively 1.07 497 and 0.75 1.15 on the average.

3. Generated gas was different depending on water, pH, properties of MSW(Municipal Solid
Wastes) and their decomposition rate. Furthermore, when measured the temperature of
room to inspect landfill gas, the temperature was 22 - 30C on the average.
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Fig. 1. Generalized phases in the generation of
landfill gases (I :initlal adjustment, II :
transition phase, I :acid phase, V!
methane  fermentation, V! maturation

phase). s
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Table. 1. Typical constituents found in MSW
landfill gas
Component Percent )
(drv volume basis)

Methane 4560
Carbon dioxide 40~60
Nitrogen 2~5
Oxygen 01-10
Sulfides, disulfides, mer- 0~1.0
—cdptans, etc.
Ammonia 01~10
Hydrogen 0~0.2
Carbon monoxide 0--0.2
Trace constituents 001~06

Characteristic Value
Temperature, T 37.4~484
Specific gravity 102~1.06
Moisture content Saturated
High heating value 15,000~ 20,000

Table. 2. Molecular weight, density, and specific

weight of gases found in sanitary
landfill at standard conditions(QT,
latm}
Gas Formula Mwoszgtdr DZI}Séty’
Air 2897 1.2928
Ammonia NH;s 17.03 0.7708
Carbon dioxide CO: 44.00 1.9768
Carhon monoxide CO 28.00 1.2501
Hydrogen H: 2016 (0.0898
Hydrogen sulfide HzS 34.08 1.5392
Methane CH, 16.03 0.7167
Nitrogen Nz 28.02 1.2507
Oxygen Oz 3200 1.4289
Note: For ideal gas behavior, the density is

equal to mp/RT where m is the molecular
weight of the gas, p is the pressure, R is
the universal gas constant, and T is the
temperature using a consistent set  of

units.
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Fig. 3. The component ratio of gas in accor-
dance with each area to measure gas

(CHa)

Fig. 4. The component ratio of gas in accor-
dance with each area to measure gas

(CO2)

Table. 3. The result of analyzing landfill gas

Item [2]7]| 2= |7}~ 2%] CHy COq Os
No o | o | o | v | @ | N | NHs | HS | NO
17 15 18 16.9 215 10.3 1.8 14 1.2 0.6
2z} 29 35 22.1 214 9.2 2.3 6.1 0.8 15
A 3% 16.5 19 26.4 253 12.3 12.3 0.9 07 05
4z | -71 15 16.2 20.2 135 75 0.4 0.3 07
Avg | 1335 2175 | 2040 2210 | 11.32 5.97 220 0.75 0.82
13} 15 19 15.2 18.8 11.3 2.0 18 0.8 15
23k 29 34 19.2 21.1 104 1.8 49 1.2 2.1
B | 3z 165 18 20.4 21.8 135 145 0.8 0.6 0.4
42 | 71 16 165 20.1 135 10.3 0.9 0.7 0.8
Avg | 1335 | 2175 17.82 2045 | 1218 7.15 1.93 0.82 1.20
17 15 23 19.1 20.8 9.2 1.7 2.1 1.0 0.9
23} 20 31 13.6 19.8 10.1 16 35 1.3 0.7
C | 33 16.5 24 375 254 85 155 1.7 09 05
4z} | 71 19 235 227 106 134 14 05 0.4
Avg | 1335 | 2425 | 2343 | 2218 9.60 8.05 2.17 0.93 0.63
13 15 28 484 37.1 45 0.3 92 2.4 1.8
2} 29 36 355 26.2 5.3 2.4 7.2 0.6 25
D | 33 165 30 453 35.2 5.8 43 15 07 0.3
4z | =71 27 37.1 305 45 7.3 2.0 0.9 1.0
Avg | 1335 | 3025 | 4158 | 3225 5.03 358 4.97 1.15 1.40
134 15 26 25.0 20.1 115 1.4 " 34 1.7 14
22k 29 33 11.1 122 135 1.6 5.3 0.8 1.3
E | 33 165 27 335 25.4 75 35 0.9 0.5 0.2
42 | 71 23 28.4 19.5 7.6 25 2.6 0.8 0.5
Avg | 1335 | 2725 2450 19.30 10.03 225 3.05 0.95 0.85
12} 15 18 13.0 116 129 20 0.8 06 05
2zt 29 32 14.4 14.0 10.7 2.1 18 1.5 0.9
F | 3z 165 20 321 236 5.4 1.8 0.7 05 0.3
43 | 71 18 30.1 215 45 16 1.0 0.7 0.4
Aveg | 1335 | 2200 | 2240 17.68 8.38 1.88 1.08 0.82 0.53
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