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Effect of Landfill Site Characteristics on Siloxane Production in
Landfill Gas

Sangchul Nam, Jeong-Hee Kang, Kwang-Beom Hur*, Nam-Hoon Lee®

Department of Environmental Engineering, Anyang University, Korea Electric Power Corporation(KEPCO)*

ABSTRACT

Siloxane, organo—silicon compound, is used in the various forms of products such as cosmetics
and detergents due to its quality physical chemistry attributes. Siloxane included in landfill gas
which is caused in the process of decomposing of such products after landfill has imposed
negative impacts on the operation of landfill gas utility facilities. The objective of this study was
to investigate the siloxane production characteristics depending on the features of various landfill
site in Korea so that the analysis was made on the landfilling age and landfill waste by in terms
of its concentration, structure and composition. As for the concentration of siloxane depending on
time passage, 12 landfill sites were reviewed by landfilling age. As for production attributes
change of siloxane by landfill wastes, the source of wastes, physical production ration and
siloxane concentration were compared in 6 landfills. The average concentration of total—siloxane
within LFG is 6.75 mg/m’ and cyclic—siloxane out of it occupies over 93%. By element, D4 and
D5 in order take the highest proportion regardless of total—siloxane concentration and landfilling
age. Even though this study is not able to verify the different impact of each kind of wastes on
the generation of siloxane, it is confirmed that total—siloxane and cyclic—siloxane decrease in line

with the increase of landfilling age as it does in the first order decay model for landfill gas.

Keywords : Landfill gas, Siloxane, Landfilling age, Waste composition, First order decay model
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[Table 1] The Types of Siloxanes and Their Utilization

11)

Substance (Formular) Abbr. Products containing siloxane
Hexamethyldisiloxane
) L2 Unknown
(CeH180Si2)
Octamethyltrisiloxane L3
(CgH2402Sis) ) .
i Lacquers, paint, varnishes
Decamethyltetrasiloxane L4
(C10H3003S14)
Dodecamethylpentasiloxane
. L5 Unknown
(C12H3604Si5)
Hexamethylcyclotrisiloxane Chemical products, cosmetics, motor vehicles and
) D3
(CeH1803Si3) motorcycles, perfume
Adhesives, anti adhesive agents, binding agents,
Octamethylcyclotetrasiloxane cIeamngMashmg agents, cqnstruqhon matenals,
; D4 cosmetics, fillers, fuel additives, impregnation
(CgH2404Si4) : .
materials, lacquers, paints, process regulators,
reprographic agents, surface treatment
Adhesives, binding agents, cleaning/washing agents,
) filler, fuel additives, impregnation material, lacquers,
Decamethylcyclopentasiloxane : )
. D5 paints, process regulators, reprographic agents,
(C10H3005Sis) -
softeners, surface active agents, surface treatment,
varnishes
Dodecamethylcyclohexasiloxane D6 Lacquers, paint,

(C12H3606Sie)

surface treatment, varnishes
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Landfill site Operation Landfill period Landfilling age* General industrial wastes
D F C
1—total 92.10~00.10 18.17
_ 1-I 92.10~00.07 18.17
Skuv(ngﬂ 1—-M Closed  93.03~99.12 17.75 32 106 29 233
1-Q 93.06~96.12 17.50
Gumi 90.05~07.12 20.75 21.6 1.4 72.3 4.8
2—total 00.10~ 10.17
Sudo— _ 37C 01.04~ 0.92 28.7 109 117  48.7
kwon  2—F 04.01~ 9.67
4—-G  Landfilling 05.03~ 5.75
Gwangju 05.01~ 5.00 54.9 8.8 33.5 2.8
Masan 95.09~ 15.42 68.7 10.7 20.6 0.1
Yeongiju 99.01~ 10.92 85.7 0.4 13.9 0.0

» Landfilling age : Sampling time (year) — Landfill initiation time (year)
*x M : Municipal waste, D : Domestic waste, F : Facilities waste, C : Construction waste
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[Table 3] Results of Siloxane Analysis

3.1 OHE ZIZo{ =l
siloxane YAEAM
[Table 3loll= ZF wigx]el wigizks W
siloxane 23] A48t Hughe UeRich LFG
2 Lrl 1.85~13.25 mg/m’

Y ZF siloxane9]
(B 6.75 mg/m’) o2 AYPAFLE0] Anel &

(= ofE7tA LW
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L2 L3 L4 L5 D4 D5 D6 Total
Landfill site mg/m®  mg/m®* mg/m® mg/m® ma/m® mg/m® ma/m®  mg/m®
(%) (%) (%) (%) (%) (%) (%) (%)
oD ND ND ND 2.04 136 028  3.68
0.00 (0.0 (0.0 (0.0 (555 (36.9) (7.6) (100.0)
. ND ND 0.08 ND 199 172 060  4.39
Sudo— 000 (00 (1.8 (0.0 (454 (39.1) (13.7) (100.0)
kwon . ND ND 0.05 019  1.99 1.9 0.56  4.69
0.00 (000 (10.00 (41) (424 (40.7) (11.8) (100.0)
g ND ND 0.03 ND 093 069  0.21 1.85
000 (00 (1.6 (0.0 (50.3) (37.0) (11.1) (100.0)
cum ND 003 050 036 122 08  0.01 2.98
000 (1.0 (168 (121) (41.00 (28.9) (0.2)  (100.0)
Average ND 0.01 0.13 0.1 1.63  1.31 0.33  3.27
(Closed) 0.00 (0.3 (35 (28 (47.6) (36.5  (9.3)  (100.0)
ootota 0% ND ND ND 493 227 0.6 7.85
05 (0.0 (00 (000 (628 (28.9) (7.8) (100.0)
- 0.01 ND 0.41 ND 7.05 464 090  13.01
Sudo— (01) (00 (31 (00 (542 (357  (6.9) (100.0)
kwon - ND ND 0.08 ND 335 244 110  6.97
0.0 (00 (1.1 (000 (481) (35.0) (158 (100.0)
e 0.04 ND 058 022 476 319  1.32  10.09
(0.4 (00 (58 (1)  (47.1) (31.6) (13.1) (100.0)
Gwangit 0.02 ND 0.38 025 887 242 132 1325
(02 (00 (28 (1.9 (66.90 (18.3) (10.0) (100.0)
ND 064 039 066 117 252 ND 5.37

Masan
(000 (11.8 (7.3 (122) (21.8) (46.9)  (0.0)  (100.0)
, ND ND ND 0.67 432 1.49 047  6.95

Yeongju
0.00 (0.0 (0.0 (9.6 (621) (21.4) (6.8) (100.0)
Average 0.02 009 026 026 492  2.71 0.82  9.07
(Landfilling) 0.1)  (1.1) (25 (29  (53.3) (30.9) (9.1)  (100.0)
rotal average 0.01 0.06  0.21 019 355 212  0.61 6.75
01) (0.7 (30 (29 (50.8) (33.4) (9.2  (100.0)
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