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VOCs as Landfill Gas (LFG) from a Small-scale Landfill Site
in Kyung San City

Ki-Hyun Kim , Sang-In Oh, Ye-Jin Choi, Sunwoo Yountand Do Weon Ji&

Dept. of Earth & Environmental Sciences, Sejong University, Kun Ja Dong 98, Seoul, Korea
Dept. of Environmental Engineering, Konkuk University, Seoul, K8f€&21, Sung Nam, Korea

The concentrations of VOCs were determined from samples collected as both landfill gas (LFG) and ambi-
ent air from a small-scale municipal landfill site in Kyung San (KS) city, Korea. Using our measurement data
of so-called BTEX (benzene, toluene, ethylbenzene, m,p-xylene, and o-xylene), we analyzed the distribution
and behavior of major aromatic components present as LFG. In addition, the VOC flux values were also

derived to evaluate the absolute magnitude of emission in the study area. To assess both absolute and relative

contribution of individual VOCs to the total carbon budget of LFG, the concentration and flux values of indi-

vidual species were compared against major parameters investigated to represent non-methane hydrocarbons

(NMHC), methane, carbon dioxide, etc. According to our study, the VOC levels in these LFG samples were

only several times higher than the values measured in air above landfill surface. However, these LFG-contained

VOC levels are unusually low relative to values typically from other landfill sites investigated previously. The
LFG flux values for BTEX and NMHC in the study area were estimated to be 4.56 Kg &hgir4.8 ton C

yrt, respectively.

Key words: VOC, ventpipe, landfill, emission, estimation, small-scale landfill
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Fig. 1. A geographical location of Kyung-San landfill site
investigated in this study.
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Fig. 2. Comparison of LFG concentration of major
aromatic VOCs as a function of vent number.
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Table 1. The results of LFG analysis for aromatic VOCs in Kyung-San landfill site: Data for individual ventpipes.
(A) VOCs in landfill gas

Sampling Vent | Temp Velocity Aromatic VOCs in ppb unit Major gases in ppm unit
Date Time | No. | (°C) (m/s) | BEN TOL EB MPX OX |NMHC CH, CO, 0,
03-1-14 15:58 1 11 032 | 862 374 323 245 520 | 3240 94110 134000 84000
03-1-14 16:11 2 10 019 | 1.69 225 305 343 268 | 1072 11712 34000 174000
03-1-14 16:17 | 3 8 022 | 199 265 123 113 215 | 240 5040 101000 118000
03-1-14 16:24 4 7 024 | 782 521 105 116 153 55 3677 3000 201000
03-1-14 16:40 5 6 03 | 054 603 247 375 243 5 366.5 0 204000
03-1-14 17:07 | 6 6 033 | 067 531 11.0 125 908 | 06 101 0 205000
03-1-14 17:52 8 5 028 | 049 158 390 322 320 4 161.9 0 205000
03-1-14 17.:40 | 10 2 02 | 068 102 244 199 160 | 22 0.0 0 204000

(B) VOCs in overlying air in landfill site (measurements made at two different points)

Sampling point

Aromatic VOCs in ppb unit

BEN TOL EB MPX 0X
a) entrance 1.0 6.4 0.6 0.8 0.7
b) inside 1.3 26.2 4.5 1.0 1.0
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Table 2. A statistical summary of LFG concentrations and fluxes of VOCs in Gwang-Ju landfill site: Comparison is made
in various units

BEN TOL EB MPX OX BEN TOL EB MPX OX BEN TOL EB MPX OX

A-1. Concentration (ppb) A-2. Concentration (ug/ms) A-3. Flux (g/yr)
Mean 251 344 111 102 134 802 130 481 882 582 514 79.1 306 569 374
SD 307 287 992 733 151 9.80 108 43.1 63.7 65.6 630 539 275 40.8 455
Min 049 6.03 247 322 243 155 227 107 280 105 097 152 561 126 493
Max 862 102 323 245 520 275 38 140 213 226 196 171 100 152 161
N 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Cl 90%) 1.78 166 575 425 875 568 62.7 250 369 380 365 312 160 23.7 264

B-1. Concentration (ppb) B-2. Concentration (ug/ms) B-3. Flux (g/yr)
Mean 151 241 886 162 107 740 119 43,6 79.9 52.7 4.74 722 277 515 339
SD 184 201 794 117 121 9.04 987 39.0 577 594 581 492 249 370 412
Min 292 422 198 515 194 143 208 9.73 254 955 0.89 139 5.08 114 4.46
Max 51.7 711 258 392 416 254 350 127 193 205 181 156 90.6 138 146
N 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10

Cl 90%) 10.7 116 46.0 68.0 70.0 524 572 226 334 344 337 285 145 214 239

Table 3. The composition of aromatic VOCs and major gases in terms of carbon concentration (ppmC) or flux.
Average values are presented for each parameter
(A) Absolute values of LFG parameters

BTEX NMHC THC CH, CO, 0,
A. Concentration (ppm)
NA** 594 15921 15323 33500 174300
B. Concentration (ppm C)
0.6 594 15921 15323 33500 NA
C. Flux (g C/yr)
190 200085 5614281 5413321 10612307 NA

*15V0C denotes the sum of 15 VOC components listed in Table 3.
**NA=not applicable to compute the sum values in ppm unit.

(B) Concentration ratios between different parameters measured as LFG

BEN/ TOL/ EB/ MPX/ ox/ BTEX/ CHy CHy NMHC/ BTEX/

BTEX BTEX BTEX BTEX BTEX NMHC NMHC THC THC THC
A. Volume-to-volume concentration ratio is shown in percent unit

2.45 39.24 14.42 26.43 17.45 0.10 2579 96.2 3.7 4.E-03
B. Mass-to-mass concentration ratio per carbon basis is shown in percent unit

2.49 38.01 14.56 27.10 17.83 0.09 2706 96.4 3.7 3.E-03
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Fig. 3. Plots of linear regression analysis of LFG
components between TVOC and major aromatic
VOCs.

Table 4. The results of correlation analysis among VOC concentrations determined as LFG (comparison made in ppbC

unit)
BEN TOL EB MPX 0):4 BTEX TVOC CH, THC

BEN 10y
TOL 0.13 10)
EB 0.56 0.63 10)
MPX 0.57 0.70 0.98%* 10)
(0).4 0.76 0.27 0.89%* 0.87* 10)
BTEX 0.54 0.80* 0.96%* 0.98%* 0.79* 10)
NMCH 0.63 -0.14 0.58 0.49 0.76* 0.39 10)
CH, 0.67 -0.11 0.64 0.56 0.82* 0.45 0.98%* 10)
THC 0.67 -0.11 0.64 0.56 0.82* 0.45 0.98%* 0.99%* 10)

Probability of no correlation is compared at two different probability ranges as follows: I (with * symbol at P < 1072)
and II (with ** symbol at P < 107). Numbers in the parenthesis denote the total number of matching pairs.
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