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A comparative study on efficiency in the sulfate - added anaerobic
landfill site and the semi-aerobic landfill site for the inhibition of
methane generation from a landfill site
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This study aims to observe the inhibition of methane generation, the decomposition of organic matter, and the
trend of outflowing leachate, using the simulated column of the anaerobic sanitary landfill structure of sulfate
addition type which is made by adding sulfate to a current anaerobic landfill structure, and the simulated column
of semi-aerobic landfill structure in the laboratory which is used in the country like Japan in order to inhibit
methane from a landfill site among the gases caused by a global warming these days, and at the same time to
promote the decomposition of organic matter, the index of stabilization of landfill site.

As a result of this study, it is thought that the ORP(Oxidation Reduction Potential) of the column of
semi-aerobic landfill structure gradually represents a weak aerobic condition as time goes by, and that the inside
of landfill site is likely to by in progress into anaerobic condition, unless air effectively comes into a
semi-aerobic landfill structure in reality as time goes by. In addition, it can be seen that the decomposition of
organic matter i1s promoted according to sulfate reduction in case of Ri, a sulfate-added anaerobic sanitary
landfill structure, and that the stable decomposition of organic matter in R; makes a faster progress than R..
Moreover it can be estimated that Ri, a sulfate-added anaerobic sanitary landfill structure has an inhibition
efficiency of 55% or so, compared with Rz, a semi-aerobic landfill structure, in the efficiency of inhibiting

methane.
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Fig. 1

Experimental apparatus. Anaerobic condition
landfill structure column with sulfate addition
(Ry), Semiaerobic condition landfill structure
column(Ry).
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Table 1. Water content, TS and VS of packing solid
waters

\kﬁs water content TS VS
packing materi (%) (%) (%)
Sewarage sludge 783 21.7 40.0
Bottom ash 21.5 72.5 46

Table 2. Results of pH and SO
packing solid wastes

concentration with

Items - SO&

packing materi P (md/ %)
Sewarage sludge 8.17 1259
Bottom ash 9.8 3204

Table 3. Experimental conditions with Different Landfill
Structure

5 -
ltems Pacded solid waste SOt conc. Lanc.lf.lll
Reacto (g/¢) condition
R sludge + bottom ash 17 Anaerobic
: (0.81kg) + (1.29kg) ' condition
R sludge + bottom ash without sulfate semi-aerobic
7 (08lkg) + (1.29kg)  addition condition
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Fig. 2. Temporal variation of pH during the experimental.
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Fig. 3. Temporal variation of ORP during the experimental.
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Fig. 4. Temporal variation of COD concentration during
the experimental.
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Fig. 5. Temporal varation of SOf concentration during

the experimental.
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Fig. 6. Temporal variation of CHy concentration during
the experimental.
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the experimental.

A= Mechanism$ o} 43t
ol Ry 7}‘-61-6]- Z_}EJ s
HESHA 3t dEgdAqE o) F
Agode Ag8RA7E JE207
X7 AP FA(20T~307C)
AN oF 409 #MEE CHy gas7}
A3 oF 90U Aol 13.3% Bz 9 JJEH
Fig. 59 841 k9 HEZT MM ¢
Atgol F83] #dHE 90Y 01—?——‘?—‘3 CH4 gas
ZAadtd 49 17097 21%9] WEEEE Z-ﬂg]??_ EH
0.1% ol3t& el Ao 1\’4 , R 73-?—%
el A¥ 0YA 237% = CH4 558 v
%, AA A7)zl Rl EU}L‘ =2 e
YER S

Fig. 7& @45 E 712
Aot} CHy gas Az

-

il

i e e
il

CH4

F9 COsENsE
Nste] A 5

vhe
o #7]

=

L =

e S

B Az el ME & 5 9ol f71AHHE R acetate)
o] CO:2 A% 4 Holzgtn AAHH A Rojie <3

329

i 25 ¢ —a—R1(FNY #IHE 87|18 H4YY T3) }
——R2AEE7|Y Y FX) ;
20 p
E
s 15F
©
2
3
5 10 ¢
T
(6]
5
o]
10 30 50 70 90 110 130 150 170 190 210
Time (day)

Fig. 8 Temporal variation of CHs production during
the experimental.

Table 4. Average CHs concentration, production and
CH4 production ratio according to the different
Landfill structure
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