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HHIE, MAEMESICL - TEBYARELT 24
YVIRIEHE (K14 Y 7285 -) THBEDEZHIFEL
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TW 5, Christensen 5% (1992) (1 1980 R ®¥ F T
DOHFFRERICE &, HIELHLE, SE&HHORM, B
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OB, HHET, ARIKEORSHEN, Ko, &6
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BEROEREL, 25 HOEBpHEM6~T7ThH 5T
EH o TDREHHES LIEFRI 2 & VAR E Tl IR
BT 5, MTIUDIMRORBED1-HIcE, HEDNS v
REVWPII Y PO - AT BN EELBERTH 3,
Lagerkvist® (1994) 13, % 1 L% 2H (leaching) +
WELTRIEKZERBRL, E22ALTHE € LOBHEK
DAY URMEITOEREB N ->TWS, 1 Wang
57 (2000) 3P0 2MHEDEEL, BEMEEROEE
L THRZ I KUNTEETS IRALER L T W 3, iEHEE R
DEIIBLENVICELTWL 3,
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LETRRIE DI, * 5 v HEROMRE I IZEERIC &
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Y TRENSNIEBMENRE L, HFSHERLE (»
F4) KEBERYE (VS) BAOMBEERILTL
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2.4 Flushing bioreactor

2 HK #5812 Landfill bioreactor DK X X # T H
D, BWEKDOREE, BRBOFBRELICEHEER
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Z2E L THRTEBDI350% It &9, Ko RREN
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capacity, 975 H BERAKMEHEHRIEICHE S < & o R
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FOMDATH - 1™, MRS EE LTiE, BITH
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5o RUSA Y A—%, 50RIEHBTOERLITH
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PO, BRHKDKEL, 54— L« BEEYORE,
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W, RHKMIER « FAER, # 2K - RAER, BEEYO
e, ARYEEREZUEL T, FiornoF—
WG Td %,

5. BRMICH I BREDRE(LBRE

BRI DBENT H & K & [k 78 UIADRIT & - 7225,
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NIHUED YR L R, fEBEEY), JEAEREY, ©FE
PEREYD), Q@EENIERIE GROIRBESEY), RN - REA: -
BRALYE « SIKVERESEY), CYLVEREEY), DIl L
FRBEED KO EWE, KA 51 ¥, KO
DFERY), QFEEYIIHM TSN BRI, ALEEE L1
TR SIS0, @ LY v BEEY) o HENT & % )
T3, JETHE, @D ITk - TRAH T AKD 344
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L T 2006 & TIc 25%, 2009 4F % Tic 50%, 2016 4F
ETIT65% L5 EnBRNICEDSNTVWS, 7
Bbb, 2.2 THRNIFILESEREMN T OhizDTH D,
I % MBP (Mechanical Biological Pre-treatment,
YIBE - EYIVIHIALED) Ik - TERLELS E LTV 3,
K1ic7o—of] CEk3D OREDIER) %25RT4H,
BETH%E, Wy B#H, 550001k -> TH#Y
AERY, BAEYEC A0, AR BLEE (= %
F—D, GEHEYECHIEYEE KM F S
) L, 2hosoR@EtmEBDITsb0TH S, B
&I 70— & LT, Cossu 533 AR & A% ICHE
BeL, torAuvT#Ell, oKz 2 ~ 3 BRI,
EHIT 3~ 4 BEFHS L, BUBEKRE (25 7&K
LTy va) O20mm5H5WEELI9THE LIS A
VA= SRR AT > TV B,

MBP MLBEY) D ZEAL B FR M iC > W TIZ % { DB
FerEBM s x N, N4 v TidE 112Kk MBP 4L
BIIMISTHEES B S hte, TTTAT, GBi32hz
NSRS T OBEHER, RKNSHKTO A %

2| m echanican) mmm —> rmp
[RA, BE, 55091H] e BRI TREY

+ P ﬁﬁ& &

&MrY (Biological) BTinE

+ MB P##&

+ SEZIRR

X1 MBP (Mechanical Biological Pre-treatment)
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HEKE YD E A 3), B

4 {& (landfill body) D54

FERIEER-> TV 5, BT H

S I4ENSALTED, 20014

w s E-H$ S
#1 FAvicBJ% MBP LEYOEVELE (AbfADIV (2001))
HH Bfr HiHEl N A
AT, mgO0, (gTS)"! 5 BETHASKICHY 2 4 HEOEYFNRENERR
GBy ml (g TS)! 20 21 HR DK A 2 R THER
TOCEuuat mg 1! 250 #AHIEER (L/S 10, 24 B#fS) icB1F 5 TOC iAHR

Ho k] kg~! 6,000 H#uiE
TOC TS&vERY 18 ¥AREEY (TS) &H71-bd TOC

hoEiERERABLILLI S, 26

BoH AL E, BEAHS0
~60C &EEK, ESI1IFExTL—va vEHRET

%2 EUHEVESICLIEEYIZIARLE
(#ﬁ%)m?ﬂzi&) . BWEHELTWA, Cossu O EEEERTD -9
L/S=2 I/kg | L/S=101/kg Co RENZROBRMBESEL LI EDS, NMAHRE
mg/kg-dry mg/kg-dry mg/1 BHKFE OB RRT 2125, PRIOVBETOLT
cd 0.6 1 03 . L
........................................................................................ V=Y a3 vETo1,
Cr-total 4 10 2.5
R B P P 37 TS REETROHIHILTS 245, EILEH
10,000 15,000 8,500 SHBHESE L TLELEREETIAA LD 5,

Co: h 5 LHRBRICBWVWTL/S=0.11/kg £ TORYDRHIKERE
* L/S=2 (pH#EEK L) TDOC BT IEWES, pH
% 75-80 IcHRL L/S= 10 THERT 5,
«TDS i3E1tY), HEBEORb IS T ELMNTE S,
(i : THhP As,Ba,Cu, Hg,Mo,Ni,Sb,Se,Zn OEHEMEAH 5)

REBRTHD, EMARERLEZRET 21685 TH %,
%213, EUMNIIES ot LT 2002 Ficmahrcdk
BEYENMOZAKE TS S (2003/33/EC), MBP
BIOBELZHGLTIENTEIZONE DR, F/4
H7rov 23K 1Rt LI ICEETHD, RiLEYH
DOEYNBUERIEROHEEIC IRETVWT Ep D,

[MBP S8 HH&E h 2013, ThETEROKREELL
IO A P%, i BREOS VNS %
THIENRETH B, &WVWHERRM - BURKIITEHIC
L30T, PRI ETH LI BD] LOER
b B, Soyez® DX Hic, HWIUFMEE L TOHMNK
Db, A[RYE RDF & LTHEIT 2 LIKERNDH S
EDORABENTVS,

6. BIUMIFKILOENE

BEORKKIC BT 2 MR, BRI,
REFRE LTV, 2.2, 2. 3DFKHMEDS, B
MR RET B - DRETH > 120 L LB, &
BEICIFRALE B9 A5 LT 3HRADBEAICE > TE T,

9, HMRMSEOREICIZ, 10044 — 5 —
DA EST 2T &h 5, HLETHICHFIEKET
ZEMfTbR TV B, Heyer 5% (1999) FEH 7 A
F -yt (87 3.2ha) NIKEKEAE,

Hudgins 5?12 PVC 8D ¥4 7FZ2HEAL, BXKELEd
KRS EEB L CEEME I R R MEL, oS
L THN S S Bl AERIN L, A BFIHT ST
LAEBRRBLTWVS, Aerobic landfill (FKMIE) —
Landfill Mining (BEE¥IMOE L) — Recycling
(BEEMY) — Reuse of landfill space (772§
OHFIA) 2 4EH A7 VTHYIET DT, Sustain-
able Landfill LFFA TV 5, LN &% HEE LEE
LT BbDERNTIEMNTE S, % 7- Hudgins 54
(1999) (2, EPA OKHEICHES dry tomb B 2 DD
NHIT, EEEOFSHEN OEBREIToTVWS, £
BHAEZEEL, 3KRMH60% LUEEL >cDbEER
HEREAFF» S | HICENAHED 2 ~ 3EROTESRE
WAL, »%vA28, RHKR, &HKBODOET
AREL TV,

Cossu®”? BB N2 B s FiIciFSKLE 1L 32D HBEOD
AP MR EH L, MBP L #F S 2 A A D
Y- ERET-TVWS, TYyE=7, 1+ OER
DIt 2. 40V L SRIKICITS DT, PAF
(Pretreated Aerobic Flushing) ®F WV EFFATWVS,

4 TRRFALKD A ) 7 7 & — 3HFIHEKNIS
B, Ay A RAENOYHRILEBIE LI DTS - 7223,
BAETRASCKRO THRSK / FRRENEEL YT
A —9TH5EL, EPARIFRN, HKIH, ~17
Uy ¥ GF5 -0 O3ERABELTVwS, M7
Yoy FERIFR, HKEVOEAS DT, Reinhart
523, MNEREoFRIbic & - TRE%: Lif TSRS
MRA{EES B, BINREOREKDERL, WL« B
RS2, BEORENHE] LB TED, 2.3
DHBEWD AN bDEEL LN B, SWANA i,
NAX )T 5 —% [BERYOEMFENRENE(RET
Bz, BREVBANDOKS B B\ IS T
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HHITHE] EEFRL TV A,

7. OHOEORE(LEIE DB

Stegmann®® (&, HINTHI A FEFEAIRE & 3 B 72 o DL
HBro775 7T, K2DL5HiVTWw3,
LetKIE @ Bioreactor, H1B¢As EU @ MBP Hivy, # L
THVARY (B5VRIBATH) OHEHITH D, Hic
71 EHREYIBBIPRES 50, BEESWHE
5%, 3TNk DT, EU REMNICIZBERICKIT
35 L THEN, JLKD Bioreactor & O fif b st ¢
b L,

ST, RRICHOVEOBEERYNSY k%, YLk~
BOKD KRB L TA 2, £9°2 3055 Lico W
TR E LT, $TIEELE >TWS, 1=
72U Komilis 59 (1999b) AR LTV 3 L5, [IE
i RO B SE] TH D, 2. 3R L
FHEERRE - TVW3, Flckick~THEAkEDS
WRHEE T O, 2.4 O Flushing fibh TV 3,
Flushing bioreactor (& Azt HKkd 2 W idk % ik
THDEN, HATRZhAEBE LMY TVS
EZoNb, EZLHAR TEHRITE] THY, MED
SHRICEIETSKSY, PRV LKEAGIRGT 2 2 L3 EL
5N TWIE WV RS bioreactor DA E Rt - TW B,
I 51T, 5 TuhR7: EU @ MBP 1359 % i B L nic
BRSO RIN E AEYIMEE/LTH D, DAED
RDF fbiiic b c o &k 57, #HEbzIiTLck i
SMEREAS B - 1o WERHENE IS EY AL W & OEE
& - fchS, MBP ISHERE L A LE(LRILBE & £ 2 T W B
CEDRIL B, BEENT W TIZ, DHEIT 1900 4 D75
FBRIZEIC BT (BRI BN AT L] & &
NTLLK, BEEZE O A B HuLIT ALE T T & 2 BEs
BHbo TOFRE, PEHIEALICT 120, AE R
YD 5YRIHS 1970 4R 5% C DEHIBKR T TE

FILED WEE i
P | HiALEE (UBP) ] ‘ (R l
B oo B
N i
I ) AR
(R : '
W50 |
FIE—4T
H#ARA
TSI TORT =BEREEIRELSL F2H=ITF
AHERENICEE D) ®TH

B2 KoK OHENIZE LR Gk 43 D& FIR)

foo b BL, MBP Ok BHiZENICL 5T, X2
A D& D SRR 12 BT X B FEEY) O ML %
fT-TW3,

2 THREFH L 72 ERD © OB 2 I REAEE ik, B X
U4, 5 THBH L 72K, EU o¥fBgiE, 1 & LTk,
B/ MRS BHAR,  B & OIS Y A I 5
ELTVWE, ThoEKMITRT E, K3DLSici 5,
K3 (a) 3K EESLOHRIBETH b, KK TIZHTH
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Abstract

Landfill research on the promotion of stabilization in EU and North America were reviewed. The
approaches employed before the mid- 90’s were categorized into : encouraging anaerobic decomposi-
tion, reduction of organics in waste being landfilled, partial aeration of waste, and flushing of organics.
By increasing concern regarding the disadvantages of containment landfill or dry tomb, EU and North
America have pursued different approaches: landfill bioreactor and reduction of organics by pre-
treatment. However, both sides recently began to employ aerobisation, which has been the standard
in Japan for the past 30 years. Other approaches taken in western countries have also been incorpo-
rated in the general operation of landfills in Japan. This concludes that Japan has been a leading
runner of sustainable strategies for landfill stabilization.

Key words : MSW landfill, promotion of landfill stabilization, aerobic landfill, pre-treatment of waste,

sustainable landfill



