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FOD W aste M odd DOC
FOD Weste Model IPCC 2006
CH,

CH,Emission=(DDOC,><EF) (1)

DDOC=> (W; ;><DOC; >< (1 -e™*1)) @)

EF=DOCe<MCF>=<Fx>=<16/12  (3)

DDOCt =T W= (kg) DOC;=
ki= EF= DOC=
MCF= F= CH,
FOD Waste Modd DOC; MCF
F CH,4
DOC (2)-3
DDOC kooq
DDOC y HO6
(Tc ) (CO, CH,
(-3 H-06
FOD Waste Mode
i W (kg) DOC (kg) 172 k
HO6 HO6 default HO6 ) default

Food waste 302.4 0.10 0.15(0.08-0.20) 31.4 1.7 0.40(0.17-0.70)
Paper 172.8 0.42 0.40(0.36-0.45) 72.4 9.9 0.07(0.06-0.085)
Disposable nappies 172.8 0.25 0.24(0.18-0.32) 43.2 4.1 0.17(0.15-0.20)
Garden waste 86.4 0.24 0.20(0.18-0.22) 21.1 4.1 0.17(0.15-0.20)
(2)-3 Sais

30.81

30
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CO,/CH,
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(2)-4
[ w ] 6 |
Sis 30.81
p 0.3 3
o u
P mm/ 1600 1200
A 0.28 0.19
Cc - 0.85
Qua 113 0.83
T An 5.8 An:26

Se 2.2 Se0.9
DlLcrex kg An:24 4 An:21.2
S 184 Sed.4
Wiw kg 314 259
Kan - 0.8
Kpe - CO,/CH, 1.6 25
H06
2-4 (25 70
kg/
70 /10 0.3kg/
70
780
780 70
1200 2200
2200 5.1kg
19.3kg 26.4kg
pH
9.0 34.5 46.5

780
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)5
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HO6 6
@2)-7 6
21.5 9.8
30 13
54 HO06
11.6 7.2
14.9 24.2 9.3 151 38
40 50
-7
6 HO6
(kq) (ka)
26.0 - - - 314 -
46.7 - - - 72.4 -
24 - - - 21.1 -
- - - 432 -
21.0 - - - 47.9 -
9.1 21.5 0.8 216.0 11.6 72
+ 72.7 28.4 12.9 - | 1038 2420 151 -
DOC +  + 75.1 27.5 12.5|54 124.9 20.1 125133
+ + + . . - 168.1 14.9 9.3
Px AxC
D\ =S4 x px In(Ql) QI_Q—LAXTL
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2 (2012)

, , Vol.65, No.307,
pp.280-284.

3) (2012)

) , Vol23, No.6,
pp.291-301.



A-1001-43

1) (2010)
, 21

2) H. Mdsunaga, Y. Masufuji, A. Techifuji, O. Hiraa (2011) Cdculaion Method of Evaporation for
Estimaion of Gas Emission from Landfills, the 15th KoreaJgpan Specid Symposium a KSWME,
The 2011 KoreaJgpan Internationd Session

3) Yu Ogaa Shinya Suzuki, Osamu Hirata, Ayako Tachifuji, Yasushi Matsufuji (2011) Rdation
between Diameter of Leachae Collection Pipe and Air Flow Rate in Semi-Aerobic Landfill, the
15th KoreaJapan Specid Symposium a KSWME, The 2011 Korea-Jgpan Internaiond Session

4) Osamu Hirata, Yasushi Masufuji, Ayako Techifuji, Ryuji Yanase Hitoshi Masunaga (2011)
Biodegdadation process and mass bdance of different landfill types using large scde mimulator-
Study on estimation of GHGs Emission by the Mass Bdance with semi-aerobic and anaerobic
landfill, Thirteenth Internationd Waste Management and Landfill Symposium

5) Ayako Techifuji, Yasushi Matsufuji, Noriyuki Nakamura (2011) Simple leechae trestment by using
on site maerids and wastes, Thirteenth Internationa Waste Management and Landfill Symposium

6) Ayako Teachifuji, Yasushi Matsufuji, Takashi Fukushige, Noriyuki Nakamura (2011) Biologicd
leechate treatment technology by simple and low-cost method, Thirteenth International Waste
Management and Landfill Symposium

7 (2011)

, 22
8)

22
9) (2012)
33
10) (2012)
Biolog 33

11) Osamu Hirata, Y asushi M atsufuji, Ayako Tachifuji, Ryuji Yanase (2012) Rd aive Comparison of
Different Landfill Types by Environmentd and Economicad Aspect for Suitable Technology
Transfer, KorearJapan Specid Symposium, 16th KorearJapan Joint Internationa Session

12) (2012)
.23
13) (2012)
( 2, 23
1) , (2012)



15)

16)

17)

18)

19)

20)

DinhVu

34

A-1001-44

(2012)
— 23
(2012) (ECO-FAN)
( ), 23
(2013)
(2013)
. 34
(2013)
BOD . 34
(2013) (ECO-FAN)

21) Osamu Hirata, Yasushi Masufuji, Ayako Tachifuji, Ryuji Yanase (2013) Comparison of Estimated

Methane Emission from Landfill under Asian Weather between FOD Waste Modd and Fukuoka
2007 Modd, The1st Internationd Waste Working Group of Asian Regiond Branch

22) Ayao Tachifuji, Yasushi Masufuji, Yoshinori Yoshimura (2013) Case Study of Leachae

Treament by "TORNADO" and "ECO-FAN" Aeraion Device a Semi-aerobic Landfill Site in
Vietnam, Thelst Internationd Waste Working Group of Asian Regiond Branch

The Award for Excdlent Poster presentation, Rdative Comparison of Different Landfill Types by
Environmenta and Economicd Aspect for Suitable Technology Transfer, Korea-Jgpan Specid
Symposium, 16th KorearJgpan Joint Internaiond Session 2012

1) Osamu Hiraa, Yasushi Masufuji, Ayako Tanaka, Ryuji Yanase (2011) Waste stabilization



A-1001-45

mechanism by a recirculatory semi-aerobic landfill with the aeretion system, Journd of Materid
Cydes and Waste Management, DOI 10.1007/s10163-011-0036-7.

2) (2012)

, , Vol.65, No.307,
pp.280-284.

3) (2012)

, , Vol23, No.6,
pp.291-301.

4) Osamu Hirata, Yasushi Matsufuji, Ayako Tachifuji, Ryuji Yanase, Hitoshi Masunaga (2011)
Biodegdadation process and mass bdance of different landfill types using large scde mimulator-
Study on estimation of GHGs Emission by the Mass Bdance with semi-aerobic and anaerobic
landfill, Thirteenth Internationd Waste Management and Landfill Symposium

5) Ayako Tachifuji, Yasushi Masufuji, Noriyuki Nekamura (2011) Simple leachate treatment by using
on site maerids and wastes, Thirteenth Internationa Waste Management and Landfill Symposium

6) Ayako Tachifuji, Yasushi Masufuji, Takashi Fukushige, Noriyuki Nakamura (2011) Biologicad
leechate treatment technology by simple and low-cost method, Thirteenth International Waste
Management and Landfill Symposium



A-1001-46

3)

22 23
Sirintornthep  Towprayoon Komsilp Wangyao
Chart Chiemchaisri

22 24 21,560
24 6,220



CDM
Dry Tomb
CDM
CER 30%
30
CDM

Dry Tomb

CDM

(

IPCC 4

A-1001-47

(NAMAS)
(Lee , 1996)
, 2009)
(Hanashima , 1981) 1970
(Bongner , 2007)



A-1001-48

L eam Chabang K astesart 2009 Chonburi  Leam
Chabang (3)-1 45 mx42 mx 4 m 7,000 m*
2 2
3)-2 4
. - — N .
[ -:'-'"I- - e :-‘.
] - -.
x — o NN /
|
N0 . ’
] .
- i A
® Leam Chabang .
& = 1)
a8 \ 0
- N 111 I
=l . —2ha\ =T T ]

(3)-1 Leam Chabang




A-1001-49

2009 8 10 11
Lean Chabang
3,942ton 4,098 ton

2m 3m 9 4
2 2
@3)5
05 m 30 cm 5
2009 12 1 2
5m
SA3C15A, () SenseAirCO, SenseAir AB.
( , 2006)

GA2000PL US, Geotechnicd Instruments, Ltd.
0.8 m

pH BOD COD TKN
TP 48 Im

- ( , 1999)
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1
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638 770 728 716
kg/m®
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20 % 19 %
3% 16 % PVC 17 % 19%

CH,4, CO,, O,

2%

70 %

055 m 1.05m 155 m 255m

pH, BOD, TOC, SS, TDS, NH,"-N, TKN, PO,*, EC

CH,, CO,
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[Abstract]

Key Words: Waste landfill, GHG emission estimation modd, Mitigation, Semi-aerobic
landfill

Solid wastedisposd site (SWD S), which is one of major methane emission source, is also
requisite to reduce both impacts on global and local environment. This study tried to
validate several manners of SWD S management including semi-aerobic landfill that was
originated in Jgpan, and co-benefit of semi-aerobic management on GHG reduction and
prevention of aquatic pollution must be disseminated internationally. M ethodological
model for estimating GHGs emission from SWD Swas devel oped to express simultaneous
waste degradations under anaerobic and aerobic conditions. The model could also include
the flow-out carbon dissolving in leachate to express the precipitation intensity at pluvial
cdimate zone. Dry Tomb and Landfill Gasto-Energy types exhibited higher GHG
emission compared to traditiond sanitary management, though semi-aerobic management
showed 75% reduction of GHG compared to traditiond one. Nitrous oxide emission was
rarely observed in SWD S and the impact of nitrous oxide was less than 5% of methane.
Nitrous oxide was considered to be generated thorough anaerobic heterotrophic
denitrification. SWD S that possesses large inner water such as sites located in pluvial
region or offshore exhibited high emission of nitrous oxide. Lysimeter experiments
reveded that large portion of organics was solubilized thorough the anaerobic
acid-fermentation process. Precipitation intensity and oxygen availability affected to
phase transition to anaerobic gasification, which decreased the organic solubilization.
Semi-aerobic management could reduce 40-50% of flow-out carbon compared to
anaerobic management. T est-cell experiments conducted in Thailand landfill exhibited
tha there was no significant difference of GHGs emission from semi-aerobic and
traditional management. It was attribute to surface oxy gen penetration with poor surface
management in traditiona cdl, effective flow out of organics, low driver of convective
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gas exchange because of high ambient temperature, and moisture deficiency by drainage
promotion. Drainage system in semi-aerobic cell made a difference of anaerobic
condition in rainy season. Effect of semi-aerobic management was aso observed in the
conversion of nitrogen compounds. Numericd analysis gavethe information that effect of
temperature difference between waste layer and ambient on oxygen penetration will
enlarged over operation time, i.e. waste degradation. It dso revealed that dominative
route of oxy gen penetration was drainage systems. These results suggested that structure
and management of landfilling must be developed adapting to the condition of pluvial
Asian region. Control of input/output of water, design of drainage piping, surface
management, was composition would be a critical parameter to operae semi-aerobic
management appropriately in this regon.
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