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Abstract

In this study, the concentrations of reduced S compounds (including hydrogen sulfide (H,S); methyl mercaptan
(CH,5SH); dimethyl sulfide ((CH;),S); carbon disulfide (CS,); and dimethyl disulfide ((CH,),S,) were determined
from landfill gas (LFG) in three municipal landfill sites in the two cities of Gwang Ju(GJ) and Jeju (JJ), Korea. The
S gas concentrations measured in these landfill sites were found to be dominated by H,S with its mean
concentration of 850 ppm from 10 LFG samples. Both absolute and relative dominance of H,S was seen to be
significant in most LFG samples, except those collected from very old and inactive landfills. Unlike the pattern of
H.S, other S gases were typically observed at much reduced concentration levels (a few ppm or less) as follows:
DMS (3.5); CH;SH (1.3); CS, (1.2); and DMDS (0.02 ppm). If compared equally in mass concentration unit (mg m™>),
H,S generally explained far above 90% of all S gas masses determined concurrently. Moreover, as its mass
concentration commonly exceeds those of the major aromatic VOC components in LFG (like benzene and toluene),
it appeared to be one of the most dominant gaseous components emitted as LFG in a quantitative sense.
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2, 24 274 2de Aasa] AT 1A
Fzo] B e @ oF AMENE HEHE )
4 sl B4 ool N ek FaT ¥
o8 g U (EPA, 2002). o2bA =i 34|
AEzRE ESHE WME7RS Fol FF-E viwde)
v o]abstetAe) 22 FARY wxt 2 olE
A AAA 4-E ARAE Fo A2 F4HT
A (Z71E 5, 2002).
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Table 1. The results of LFG analysis for malordorous S
compounds in Gwang-Ju landfill site: Data for
individual ventpipes.

(A) Sampling conditions and basic parameters of ventilated gas

Vent  Temp. Velocity CH,

No# CC) (mhs) COo, O, (%) THC NMHC
W-1 37 0.18 348 1.5 447 457 100
W-2 32 028 352 13 448 458 101
w-3 29 028 19 93 248 251 0.38
w-4 34 0.12 81 136 176 182 055
W-5 42 038 142 95 129 132 025
W-6 32 023 17 11.9 27 275 0.51
H-1 207 136 109 131 217
H-2 NM* NM 39 04 426 431 05!
H-C 331 05 413 421 084
N-C NM NM 215 15 377 401 245

*Capital letters were taken as the initial letters of Woon Jung (W),
Hoei Chun (H), and No Hyung (N) landfill, respectively; Numbers are
chosen arbitrarily, while the letter C denote central collective system
for LFG.

(B) Reduced sulfur compounds in ppb unit

Vent No. H,S CH;SH  DMS CS, DMDS
w-1 539,600 104 84 1,370 73
w-2 225,020 76 2,293 209 18.3
W-3 681,370 88 44 355 5.4
w-4 32,180 7,120 5353 5352 7.4
W-5 212 38 33 25 7.2
W-6 8,163 130 151 156 4.6
H-1 854,580 1,683 1,760 NM 59.4
H-2 5,142,900 2,186 1,852 NM 325
H-C 1,035600 1,111 22,550 NM 34.3
N-C 336 143 1220 NM 3

(C) Major aromatic VOCs in ppb unit

Vent Ben- Tol-  Ethyl- m,p- 0~ Guvren
No. zene uene benzene xylene xylene yrene
W-1 816 4,716 1,723 1,794 3913 101
W-2 1,513 976 837 934 1,953 37
Ww-3 172 1,903 1,261 987 2,568 59
Ww-4 2,767 6,341 1,162 1,523 3,079 248
W-5 143 661 496 509 1,206 53
W-6 135 1,065 412 524 1,028 51
H-1 184 414 267 225 292 8.42
H-2 1,603 3,444 1,899 1,602 2,020 1451
H-C 697 1,566 1,624 1,012 1495 1,279
N-C 117 219 53.7 34.2 489 135.6
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Table 2. The results of LFG analysis for aromatic VOCs
in Gwang-Ju landfill site: Data for individual
vent.

{A) Sampling conditions and basic parameters of ventilated gas

Temp. Velocity rye oy, NMHC cO, O,

(°C)  (mfs)
Mean 3433 025 3139 3042 097 2426 631
Med 33 026 3382 3234 07 211 54
SD 459 0.09 1349 1343 075 1048 5.74
Min 29 0.12 1308 1091 025 81 04
Max 42 0.38 4583 4482 245 39 13.6
N 6 6 10 10 10 10 10

(B) Reduced sulfur compounds in ppb unit

H,S CH;SH DMS CS, DMDS
Mean 851,990 1,268 3,534 1,245 17.95
Med 382,310 136 1,490 282 7.35
SD 1,556,360 2,199 6,876 2,070 18.54
Min 212.3 379 32.7 25 3
Max 5,142,900 7,120 22,550 5,352 59.4
N 10 10 10 6 10
(C) Aromatic VOCs in ppb unit
BEN TOL EB MPX OX STR
Mean 815 2,111 973 914 1,760 342
Med 441 1,316 999 960 1,724 80
SD 891 2,069 655 596 1,208 545
Min 117 21.9 53.7 342 48.9 8.42
Max 2,767 6,341 1,899 1,794 3913 1451
N 10 10 10 10 10 10
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Table 3. Modified variables of S gases in relation with other concurrently determined parameters.

(A) Modified concentrations of S and VOC components and their mass concentration ratios for each vent.

. . H,S/ZS Z(S)/Z(Aro) CH,/CO 2(S)ICH
Vent %S . TAromaticr : 2 SSNMHC
mg m mg m (Unitless) (%)
W-1 770 54.0 0.99 143 0.47 0.15 0.26
w-2 326 253 0.98 2.9 0.46 0.06 0.11
Ww-3 967 29.4 1.00 329 0.47 0.51 0.59
w-4 90.6 59.8 0.50 1.52 0.79 0.03 0.08
W-5 0.57 13.0 0.53 0.04 0.33 4.60E-04 0.001
wW-6 12.7 134 0.91 0.95 0.58 0.01 0.01
H-1 1220 5.69 0.99 214 0.19 0.11 1.68
H-2 7302 49.1 1.00 149 0.4 2.87 2.58
H-C 1529 320 0.96 47.7 0.45 0.36 0.56
N-C 3.93 1.66 0.12 24 0.64 3.20E-04 0.002
(B) Statistical summary of all measurement data given in (A) section.
. H,S/ZS X (S)/Z(Aro) CH,/CO 2 (S)/CH
Vent IS~ ZAromatic 2 T2 SONMHC
mg m mgm (Unitless) (%)
Mean 1,222 28.3 0.80 47.6 0.48 0.41 0.59
Med 548 27.3 0.97 13.6 0.47 0.09 0.18
SD 2,207 20.5 0.31 74.0 0.16 0.88 0.87
Min 0.57 1.66 0.12 0.04 0.19 3.20E-04 0.001
Max 7,302 59.8 1.00 214 0.79 2.87 2.6
N 10 10 10 10 10 10 10
*Here, aromatic denotes mainly the major aromatic VOC including BTEX.
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