LIRS . 1674-7070 (2013 ) 04-0296-09

S e 110 DR 3= 20 B e FP o DA P 58 308 e

%’K%—/Ellﬁ

HmE

BRI FIRHEAR R ARA AR
FERARHA N F R SRR, T EMKRA
W EE A ARG A 5] AL B AR B G R
REZA, AR A B IR AR F a8
MEEBREG—ATEHALZNER
ARSI TR A AR B &
IR IR A IR ) TR R R RS
FEMNE RSFRIAKRMT 4. Fir
WA HIRY P BRSO
B pH AL JAILAT ) SRR F AL
B E%h. SO EE YRR R E
Yo B AR HE TR ACA] A Fo Ko 4 A %
JIZ Y 7T UK % Jr 1 3k FIAE R 5 ILoR HE
B AF.
K

PIL Y TR B B AL

FESES X705
XHEkERER A

s HEA 20120329
FRENTE b R E RS B R aE  dik
(CPR/08/G03) ; TL7E W1 A SR B 2= W 58
KI5 H (09KJA170004 ) 5 [ K [ SR Bl 2% 5L 4
(41075114 5 VL5 48 35 30 & 4 0F 5% A4 B4
BritHil (CX10B_2912)
EE BN

A KT %, EENFE R AL %ME
S B LA W) A R | S AR AR R W PR A |
ARG ISR GRSV i S i S5 40
Hy 22 B BMIF TAE. zhengyf@ nuist. edu. cn

| BE ER TRARY TIRE RS IREE M
i ERmE AR E S LS =, M
5t,210044

2 MEFETRERY ALK ELATILEH
B P A%, M ,210044

3 MAfEETRERY KRS, M,
210044

ISR \DZo6a\N\F B TH\I3 [FE TRMNY FREE HER.k =

RS Fakdnt A Kb

0 35§

BEA #1239  J i AR s IR SR R H a1 22 iy H 48
Z A0 B H g PRIXE A 25 ] A B R PR3 0] R, Tl 2 05 R 5 ) 3
NUFALEE AR R R R RIS B A B 2 T
SRR Ul A 55 5 K R A W ik IR S A T A i
JE ST RG34, H i, SEH A B AR SR AT SR SR de 28 U 1 A
B ARk S A B AR HE O TR SR, 20% TR A Sk
AR 79 (MSW) Ab 8 37 2R & SRR th iy HEOR , BA
BRI U HERE A S IR (LFG) TP 45% ~60% (AR
538, R IE) W (CH, ) ,40% ~60% — %46k (CO,) ,0% ~0.2% =,
(H,) 2% ~5%%&.(N,),0% ~1.0%&ft S (H,S) F10% ~0.2% —*&,
Rk (CO) ™ Al PRE TG YL KA R R AR SR , I Xt 2Bk S AR
oSz . R, FBr3 LRG 5| & 194 A s JR RN AR [R) 45 3] 1 4
S FITTIZ R,

BIIEIE R CH, S KA SIS s B R, B S s N A
BUITE DR A AE Y VR R 20 7= A A Ktk CO, A CH, 1 LFG,
Pt R R AE B R B A H el 10 ~ 70 Tg, 29 5 A HER
CH, 9 11% , 5 5 CH, HE Y 8% ). B S S SELHR 2 ity 186 o L4
YR R 2 SR AR 3 0, i LA G S5 A 19 R 5 AR ) el HE S
P g T S e DR A 4 R AT A s TR 7 T 2 AR R T
LFG L& —Fh i i i AT A= Re s, NSRRI 3% LFG AT S A ER |
4 BRI IR S L EAGE. LFG | CH, BA B ry il , &—
Tt R AN B3 v (AT T R, dnon DA e B vl DAk B3 % AR
WkHERY B Y, SOAT A AL 2 BE IR T R B 1L AR SO 3 A T i
ENAMEIY CH, WHER IS HE T T 845, B 78 I CH, Wi+
ARt 2 %

1 ®ImiEEF CH, FEEE

ST A 3 e 3 R AT AL Y 7 SRR R P R R T B 85 25 1
PR CH, BB A A A LT3 5 1R 2 v B e v i B B A
fb—3, AT CH, (R B0 A8 46 5 7 B e 1 9 AR Ak 22 TR A7 7
Fefilse 27 ik Y R CH, 72 AE R IR R AL . R R
Bk R pH A B[R] 2R AL FEAE.

BffE] 2013/08/14



AR 24 2240 ARBIEM 2013 ,5(4) 1296-304

Journal of Nanjing University of Information Science and Technology : Natural Science Edition,2013,5(4) :296-304 297

1.1 hrfRsdid

BRI R A DL e AR B
T IG5 M B LG 9], %) LRG0 77 A i 35 e s ME A
FH.VEMT G B AR 4 R T BRI R T 21 42
oy KK BER) CH, 7= 28 S K. 48 ot s 3
VBRI A 06 B 3% LFG W48 1) FH A0 I i 1k 72 3 e
AT 93.7% 1 75.3% 0. By A WL & R
R U AR

1.2 &K=&

P K FRIE Y B A B R LFG P2 A
FEHAEK. Kormiz shA B T8 =Y B A
5% R B T HLA 0 7K i S Al A 0 1 Wi AR
FIRTOT . — RN 3E T B 30 7 S B KR (R4
O JEEIE 50% ~60% . HHE g Y B K R EGR
TH B SR X oK I E %2 K
B8 15 il A4S B 5K (B R R R0 | R S AR
EOR
1.3 BE

TR e T I P SR MR 1 25 (R 43 A AN
LFG /=S . 280" F e hil e, A KIS
TREE R 15 ~45 CUBY | H 40 °C B 4735 14 15 A 3 B fe
P SR SRR P AR R AR 30 C TRy 3 A% {H IR B2
Fm 3] 55 CHF,CH, 77 AR plids 1k B SRR IR T |
BRI T A W T AR R 2 i
B e i) BECHE R R TLBE s R W R A O f £
3, e U RE A 0 A2 3 0 o i R U K 8 IR R
fh2p 5 A (COD) AU EE . Tecle 251 [ A
FR CH, HEMCS + 580 B B oR 1R 4 19 B[]
FHOCHE.

1.4 pH{E

pH ELIE A8 52 M f A= 40 17 4 fe e i 35 % At R
&, 2807 G & PR TR, LG 7= A 1 fe i pH B
JLFEH 6.5 ~ 7.5 Nikiema 2517 I\ fxidE T3 3%
KR pH HN 6.8 ~ 7. 2. 3 iR B 2 78 4B £ 41 il
LFG =" e Ak i Ak CH, A9 HRiE pH (E
7.0 ZE AR pERREE

1.5 HiBRE

A B IR R T UG A S AN B B AR B
PEB B BRALKY BE 7= CH, By BE AR B B0 R
A i & B BE 45 TR % CH, 7= SR AR R M A Bt AN L
AR JEHE B B, PO 0 3 3% B AR LR K 55
523 R —E Wl RS %) 47 S8 e A s SR e | Tl

ISR \DZo6a\N\F B TH\I3 [FE TRMNY FREE HER.k =

HCO, KRR | A 0 A7 3 M AR R DR T i &
30 ~40 C. D VER B, L N A ARG, TE AR
PREAGA , BER A AL A AL A A v ] 7= 4, it
B CO, YREETH i, b B UE W pH (T FE. AL B
Bt pH FREE] 5.0 LUR, 33 P By Bo™ A 0 A LR AN
SRR P A R B R L LR RN
M 2B AR, 1= CH, BB, SLF B =R A CH,
SRR AT A HLERFE AL CH, 1 CO, , A pH
TR E 6.8 ~ 8.0 Ay dEE Bl . A2 fL B B,
AT RS 53 FEAR 20 52, LFG IR 1 32 2R 404k Sk
& CO, Fl CH, , AR H R 2 U8 WK COD o &7
A A MERE A I
1.6 BE&

BUEWUE—Fh = i B A ML K, o 52 2%, 7K
J K AR AR RE K. e sy 3 U 2 A 3 B U T
COD K JE&PENG AR (VFA ) ¥R 1R, & 4 A TiAb
PEFEAR COD | VFA Y& B2 J5 1 25, AT A R0CHb fin 3
BRI AR RE (1 B Ak B Be e R k&
BAEB PRI i AR T i S 8 68, L S R A A
FERKF. B UEW T COD 7E 3 250 ~6 125 mg - L'
Z 8], A ML far AH 24 . B4k, BOD/COD (A= AL 7 4R
i/ AR ) LB, B R 2 50 A HLY i
JEANE G AT A MR ) L 3 XY 95 DR TR M1
BEXT IR I 7 SR AT N ), A Bk ) <
MG AT LA FIEE 8T 80% ). SR F B3I
5. 3% BB TR RIE 2R 1 0 )2 | e 2 U
T3 A K ff FRAL RN =S AR 7 Jayasinghe 45
F5E 2R I, AT o 38 032 D 55 It A o R e 2% A 4
BEAR BRI 2 Y) bR A, HOULEE 3 i ek R J5
FR A 7= AR ) CH, 2 5503830 458 1) S L 2 18 K,
B R SN 2 P B R TR 98D T 68. 4% , ik
i 2 R A R RN A (6. 2% ) B 11 4.
1.7 Hfty

A PR 2R A 4R SR SR R 48 1y A
REFAXF LRG B3¢ 2 2R AR IR E L KA
o¢ R 45 7 T

1) 7R CH, fRGE 5 395 A X, CH,
W% (E) M R (T) Z [0 47 76 48 B¢
2P AER KA T RN

Ey =4.14 x107” x exp(1.615 x T),

Eg =4.50 x 107 x exp(0.970 x T),

E. =5.12 x 107 x exp(0.782 x T).

2) SRS AR B AR HE A S b 1) 28 R B

BffE] 2013/08/14



KA, A SRR R e T D 3R 2B B R e D HE T S 0 .

298 ZHENG Youfei,et al. Methane emission factor analysis and methane emission reduction research in landfill: A review.

IR B LFG fig

3) PR AT BRI B AR T I ek b
725 E LB MmRH RS LFG Ry R

4) B 7 i P T e P i R AR A o s 3%
LFG MR 4212 R It , SR 37 30k il a0 50 % & LA
T8 ANMHE:

O HH XA RS

@ Huifi A2 B IEE,

Q) FUHLIZERS M T KA ) 221

OF: BN S Vil

® BURIHRIFY

(© HEHE T ARG BT o B AR

@ Bk EES

@) AN I 32 i il AR

5) [EAREE 5540 1) A 0 ik it A6 3R 3 G R A=
(T B B R, AR P A RS I 3 UR
ERPY.

2 1Ri23 CH, BHIR KB

ARk i E MSWHE il 1 T, 0 R AE
B HB | T T A 2R 0 M X el A e I A
ZILLEEAE 109 ()38 3 TR 18 K T 4 3 b RBE h &
JRARR I 5. AR S N S84 7 A I s 3
440 kg, f1 200 238 O 2 AN [ R B2 o 30 < 7 3 ]
W0 S T A R s 3 s B A 62 2 0 300 42T, T
W HLz AR HH eI 2 2 500 /270 H9 %26
DA 3Ry R A AL K G, B A I B
T B S = B e LB (2 60% )

2010 4, FRE 654 A~ 15 11 3 i AE 6 B G 12 i
H 1,57 4 ¢, o TEERA RS 71% . 2 7E 567
JAE I T A T B AL RV TR SO A 447 B iR
A R Tk v TN = S <l m et
56. 6% . BRI E 1A K S IR (R4 FF
FERI LRG & HL W FH A /S R IR A5 R, B
1545 70% 9 B 37 B A 984T LRG B R
2009 4F, e E LN A P LFG k] A 24
K AR 4 [ 5 1 1 45 3% SE 3708 <& FL I H A AR
B, R 534 rh e AR AR RN AR 1 A5 R SR 3k i, A D
28 Hb X EL A /0N TR, b B SRR i 1 i 53K CH,,
Rl 2 LTS i — 25 R T R E SO AR H
AR 37 by 3 AR A B 50, Ak 3R A A T s A
FET RSO B CH, HEBUE T 600 T7 ¢, Sk HE 29
1.5 42 v, T 4n 5 S it AR fifk £k Ak 35 W, 2015 4F CH,

ISR \DZo6a\N\F B TH\I3 [FE TRMNY FREE HER.k =

HE AT 9> 224 500 7 ¢, SR HEBC AT 2 1.3 42
0 EJLAR T E MSW Y CH, HECE: 76 4 B Y
WURH SIS , (I 10 45 4FHE R LS 4
T

VR, 78 B PRk i 32 vh o 0 bG35 R A8 173 401 4 30
3518 & R ALK (CDM) ). #% & 2011 4 1 H 27
H 1 52k e F ek o 25 5% 2 b vy CDM 30T H A7
2 888 />, Horh s I s 37y CH,, IR A HI i 35 H ol
58 A, Hif s AE 3. & 1 (RO E TR ) K
T IS & ML M (http: / edm. cechina. gov. en/
web/index. asp ) U HE HL A5 ) 2, 2009 5L bR
CDM it H S HE ik A 2 517 SR ) 10% 1475
FEAEAR KRR ).

&1 HIEH CH, HE
Table 1 Landfill CH, emissions

N CDM it i
sk CH, Hpi  COMARAEE o com ot
U b g co, g TR e
M 2 g 0Co, MhE HER A %
2006 14 841 7 056. 524 199. 705 4 2.83
2007 15 215 7 234. 352 330.962 5 4.57
2008 15 438 7 340. 383 452.941 2 6.17
2009 15 734 7 481. 124 624.524 4 8.35

PEA LTI A K A B TV T 4 BRI ST 7k 2R
4t A4 R S ) PR — RPN A R B it
HOMARIR T B K PR TR AR AR X S
it A TEAG PR 2 B T B i A R AR 4R 3t T
SCRYFERY A AEAR Z HRER. Bilan, kR R T
A4 B 2o vy g O Bk 22 A 9 T I D BB SRR 2
2T b — 20 B R I SR SR A B RO H T,
AT I IR FEAE TR Ak T A B 3 il 55 S 1 EE
A 25, EEUR AT 3% 2 E R IR
BN FRE A 06 B R A B AS 3] T E R LR
o R p T i B0, Z R4 HA AN
RIEZ PR R 2, 3R E AR b AL FRAE T I A
FRAGPRAR | 32 PR A A5 B A R A T A 3 s
P TR B3R A B = 0% 4 B R e R S
W AL T IR AL AR 5 | EE A | vk R AN 4 D) R 4
FRFREE TR R AR Sy .

] &P [ 52 ol 4 A PR AN T R TR —
S A TR AT AR TR T Ab B 58 3 B3 a1
ALY TR R TC AL A5 — 2 8 AH DG TE RIL,
FR 6T PRI 4 75 G 5 — 02 SR FITsl il 457 33 9% VR AL )
I, JF 545 s 35 b B O 125 BB R, SR Sl

BffE] 2013/08/14



AR 24 2240 ARBIEM 2013 ,5(4) 1296-304

Journal of Nanjing University of Information Science and Technology : Natural Science Edition,2013,5(4) :296-304 299

B3GR AR 0T i A R 7 ik, SR IR 48 TR
Ab BB AR

RSP E R 27 A E R 4 Kk E SR HE
BCH R, 5 R E SRR 2. 8% . I, B T
2005 AEER 45 1l 51 [ 7 3 0 g ep AT ML 3
WA 5% , HE s R iR = ki e
22\ 1990 19 207 Tg 9870 % 2008 1Y 138 Tg, Il /b 1
339% " TRIASE, KR 45 A B A ST TR A S 3
AFRVE I F R T A AR5, B, F A
200 AR T, Horf 30% Sk 5 T A L4 Al
B A s BRI BS IEAE S S ~ 6 JE H AR PR 400 t 1)
TRBERIREE A AL B B3 P 2 30% B9 A DL
TIREH s ¥ 2003 4EBcH s 1 1 ZAHUE S
YA AR AL AR ERA IR 10 TT v, JEORER IR
T RKBE R 1A BILY) RN JEE B by 3% ; 7 1 2 F
eI N7 R T REAFAT DL TR & DR 480 8 TR
WF5E. X4 TR MR FRAR T = AR HR L IRk
TR A TR

F[E MSW E A M 1990 1Y 2.09 42 t 1 i 5
2008 () 2.94 12 v, 2945 1 800 A~ AT & il ity B 17,
2008 4F- & [H 1 B P 3 7 CH, HERZ R 126.3 Tg
CO, M4, 5 A MHEAY 22% SR EEAYEE 2 KiEE
SARHERCIE. A 1990 FF 46 , 55 [ I HE 37 [] )i s 9%
5% CH, , 5] 2008 4F, 3¢ & MBI S HE Y CH, 32D
T 15% .

FtF] 2030 48, T FEFEIN MSW G524 25
5. R E R O 4o A 1 JRORbRE ST T R R
P25 BRI, U A L) Tt AHES X %) LFG
RSO FH D7 =07 12 R b okl R FR [ LG A1) F e
Z PNSCRA B9 22 56, I HL b 3% SR 37 B0 A 43
B, 38 WA T AR R 1 7 b Ak S Ak AR I S R
B

3 EIBFREHER R

By CH, WHRFROAR S22 AT LA A S 2 iAo
PRHEBA IR I FH A TR o 28 il £ AR 55 3 A4
ﬁﬁ[m.

3.1 BRAEHERA

BUMR CH, JEUSEIHES A BT 23 S il 5 22 U
JasEERi R LR IR VSRR SUIE IS 3585 L IPRYINT SR 0)
B3R | [DSOR P A S A A T TUAL B £ 357 35
NI RS E 1L, L R AR I g g dik B IR
MTZE Jniedsihl B Ja Se 5 il 45 44

ISR \DZo6a\N\F B TH\I3 [FE TRMNY FREE HER.k =

PR SR U™ % 14 45 485 i, 978 537 )5 4 1 i WU
A Al 5 3V Ry B2 D5 I LA )R] e B R
V-2 e SELHE 3 ) b X5 AT B VIR B R 3R B VG e
R0 , R TR B Ak B T R 1 X
SR A0 S R W A% G IR SR U R A CH, B R R
SYBUE AL TG R 35% ~ 50% , fE AT AR B 45 0 R
CH, MBI R 7% ~13% . Elf4E 35
HUA] DA RUAR 70% ~90% 119 CH, SARHEE S 78
v ] 24 K 22 B T LRG []50 s B A 3 47 %
JE R/ R B R A B i R A B L =R N O] & ¢ ]
PR R YRR A O ELA B R RCR

3.2 ZBEAMAEAR

AT LRG HA SAE R AR SRR A 4
AREZE A FE N A5 AT 5T TF & B #4UE, LFE U AR
LFG FH T LRl I W & B FIAE R 457 1B S 3l TRkt
LT JFOR 4. CH, 78 LFG HEBCE A Ar & H ik
40% ~60% 0 JE—Fh ) T (A 55 e B9 T T g
VR LFG ] LU T A TG A L R HAt G A2 8
] DA I AR e e ) B T LA RE TR
LSO T, e 2 S MR HE A A 3k 50
LFG % oL HA WER CO, WiHEREs , Homk v HE s A
ICT At 7T 545 BE IR & L BOR, B AR 3 Y 58 4
3t gt WAL BB, mT LUK BL B LRG Y CH,
WA B R F) 95% , AL ) LFG R B A JE R
AR, I HAE AT, 3 R A &R R b
B4 DL RS B RN AR ) 0 4 KRS
RIRZERRR H AT IEZ A AT T2 LFG FIE
TR IR R LA PR, PO PR A S5 A5 (A
T2 30 A 7 i BRI, AR X s 3 5 b Ak R Y 22
BN CH, M2 EPE R, Bk CH, AR R X
fte FEREE AT AL B LFG ) CH,
AT DU T R 07 mlfE b 1 TIOR3 e T
FFIRNZ M Yy CH, PR Al M (8 2 A 24
AT TR 24 R 22 By 3 3 7 A 1Y) CHL, AR
B RS YR FTR IR S v CH, 4T RE IR A X
Ja ) A R A EERE X
3.3 FRHEFHEAR

bt 8 il AR AL 5 KB R e FNE 55 2 CH, &
k. TRy B i CH, TR EA0W A 100 4R RUE I
J& CO, 25 5510 ke cH, EK CO, , n] Kl P A
LFG AR S MHER 58 . o 200808 LFG i Y &
AT B 8 R HE B b, A AT AT B 29, B R BIAR K 1Y)

BffE] 2013/08/14



KA, A SRR R e T D 3R 2B B R e D HE T S 0 .

300 ZHENG Youfei,et al. Methane emission factor analysis and methane emission reduction research in landfill: A review.

KN T B AE IE 72 8 0k mT 4 46 TR 1 = N R e AR
B0 B Oy BT A B R 2 A AR A
TR RAF M SIE T AR KR A
MU JERE LB pH {H  TCHLA AT )2
FEA ) CH, T CO, AORFR L AL RIS R 7 HA K
R(REIBOTIE 10% ~15% FIRIETE 25 ~35 CHf
Xt CH, A=¥yid i 22 50 H i BR BE 1 s ma i K
Park 251 fE A ST b T 3 FlOAS TR SEL 7 7 55
2, 45 R R AR 32X CH, HEBOY i 22 SR K.
Lu % PR F AR 22 1 BT T —F 2 LA
e ARGt R U LR R AT CH, A kAR T, X
17 CH, HeEos /> A BRI, B xy Ay
5 VR R O B S ARG CH, SR AR Y B L AR
12 45% By F K HEF <4 mm OB R SF . CH, &
FUME 0. 01% ~ 10% Yl N, CH, 446 R 38 s
L IFTE 10% ~30% IR FEfase . S % 0
RGN T SR T, B REA S i ) TE )7 R
A RN g AR U Bl R 2% 1 56 )2 R o ()
SRR T LG WBAERE 1, o B3 55 2 0
DT R, B TR S0 A Y R AR RE
F117% . Hilger %57 (B0 5 56 2 WA 5 A4k A 4R £
et R Y AR T DL KO M B CH,,.

4 Zig

AT AF S T 55 [T R A5G T TR A 2 Bk <
AR R, (R 21 2 W ——rh [ 21 el
AN 5 K e A B A3 ) BB AT 5> CH, HY
HERCGE AR R St il 2 AR HE A A H AR 2 —.
PRSP RCR: H 453 2, SO HE Rl 3 AR TE
B L & SRS 5 1R A AR S0 A A 2
WL SRS 22 20 PRI R AR 2 [T, B 3 B Ak 3
VISR R 22 T B AL 317 X B AR Y 7 A 52 3 3
SREPE KR GELEE pH {E UL ] 92 i A
AR PR SR AR SO0 [ P S0 Bz 3 Ak B B 2R AT
T, R R S 704 B 54T LRG WA F)
I, B3 A BA T IR T, B34 A 5 it —
A5eE. LY CH, J8HERY SRS, n] LM A I HRER
AR PRI A A0 A S 42 il 52 AR 45 22 77 T 52 B
LFG Wil H . B A R 3 sk = CH, [51ik
FHIB , 27 A 200 CH, MHIHEOR T — P
BORFGEBE EANGR CH, B8 B, 2 57 36 5 JR I 1 1
AOUBHEEE A AR | B ALY A A il 22 A0

HPiY=y AR

\DZ06a\\fF B TR\I3 {5 B TRE UMY HRHE HEM. 9k =

27 3Lk

References

[ 1] Demirbas A. Waste management , waste resource facilities
and waste conversion processes [ J ]. Energy Conversion
and Management,2011,52(2) ;1280-1287

[ 2] Chen Y,Zhan T L T. Environmental geotechnics related
to landfills of municipal solid wastes| M] // Chen Y M,
Tang X W, Zhan L T. Advances in environmental
geotechnics-Pro. Int Sym on Geoenvir. Hongzhou: Zhe-
jlang University Press & Springer,2009:132

[3] LuoY X,Wang W,Wan X, et al. Estimation of methane
and nitrous oxide emissions from biomass waste in China:
A case study in Hebei province[ J]. Science China Tech-
nological Sciences,2010,53(1) :19-23

(4] FEoRa, 055 o0, 55 4, 45 12 A1V i & J8 HL )
(CDM) JT R FrC AR AT [ ] 3R8E TLAE T
F£,2006,14(4) :52-54
WANG Zongjian, HE Xiuping, MA Qjjia, el al. Develo-
ping waste landfill gas collection and utilization applying
CDM[ J]. Environmental Sanitation Engineering, 2006,
14(4) .52-54

[ 5] Boeckx P,van Cleemput O, Villaralvo I. Methaneemission
from a landfill and the methane oxidising capacity of its
covering soil[ J ]. Soil Biology and Biochemistry,1996,28
(10/11) ;:1397-1405

[ 6] BEA, TAA. H CH4 HOtR I 1]. &
TREEAA . A AABEFIR 2004 (4) :63-65
ZHAO Yujie, WANG Wei. Study on methane generation
from landfill site in China[ J]. Journal of Qinghai Normal
University ; Natural Science Edition,2004(4) :63-65

(7] st BIZR, skac iy, 45, Sl A 3 S R 0K 1k
T e B AR B 1 e D] A S AR TR,
2007,24(7) :55-59
PU Guibing, ZHEN Weidong, ZHANG Jishi, et al. Study
on methane output in biologic dynamics during anaerobic
digestion of municipal solid waste[ J]. Chemistry & Bio-
engineering,2007 ,24(7) :55-59

[ 8] AR o, kT, 5. i AR 16 A AL 30 4% 2103 1
IRATEAL T R g 1 [ 1], M5 B2 4% 4, 2008, 28
(11):2284-2290
LI Dong, YUAN Zhenhong,ZHANG Yu, et al. Anaerobic
biochemical methane potential of organic fraction of mu-
nicipal solid waste [ J]. Acta Scientiae Circumstantiae,
2009,28(11) :2284-2290

(9] ZEXK, T 2RV, AR I B A 30 e HE Tk R s HE
[ T]. T EPREER,2011,31(2) :259-264
LI Huan,JIN Yiying, LI Yangyang. Carbon emission and
its reduction strategies during municipal solid waste treat-
ment[ J |. China Environmental Science,2011,31(2):
259-264

(10] XUeg s, R A , STk . S A I B s b = AR ™
A FEH AT gRR [T]. F R R, 2000, 22
(6):72-76
LIU Fugiang, TANG Wei, NIE Yongfeng. Summarization
on the generation, control and utilization of gases from

municipal solid waste landfili site[J]. Chongging Envi-

BffE] 2013/08/14



AR 24 2240 ARBIEM 2013 ,5(4) 1296-304

Journal of Nanjing University of Information Science and Technology : Natural Science Edition,2013,5(4) :296-304

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

(19]

[20]

[21]

HPiY=y AR

ronmental Science,2000,22(6) :72-76

B AT BRI AR e B e R ] R
THA.,2001,19(3) ;27-30

LI Jun. Factors affecting the methane content of landfill
gas[ J]. China Biogas,2001,19(3) :27-30

TR, H BRI, S BRI Y B R T M
HPFAEL Y] T ,2006,24(1) 355

ZHANG Xiangfeng, XIAO Xuezhi, HE Yi, el al. CH4 e-
mission and its reduction from MSW landfill[ J ]. China
Biogas,2006,24 (1) :3-5

B PR BH SRA R, i A 3 B I L b P e <R IR Y
PR S ORI )], W R 5 11145,1999, 15
(6) :330-331

FANG Huaiyang, WU Changzhen. The integrated using
and yield estimation of methane resource from municipal
solid waste landfill[ J]. Resource Development & Mar-
ket,1999,15(6) :330-331

Wang Y, Pelkonen M. Impacts of temperature and liquid/
solid ratio on anaerobic degradation of municipal solid
waste: An emission investigation of landfill simulation re-
actors[ J . Journal of Material Cycles and Waste Manage-
ment,2009,11(4) :312-320

Tecle D, Lee J,Hasan S. Quantitative analysis of physical
and geotechnical factors affecting methane emission in
municipal solid waste landfill[ J ]. Environmental Geolo-
2y,2009,56(6) :1135-1143

EAE L, XN A5 TR X AR R URE T Y
S AR BT [ 7] PHALAR O 27 , 2008, 17
(5) :294-297

WANG Hua, YANG Guang, LIU Xiaogang, et al. The
effect of temperature on biogas production capability and
the change of microbial community[ J]. Acta Agriculturae
Boreali-Occidentalis Sinica,2008,17(5) :294-297
Nikiema J, Brzezinski R, Heitz M. Elimination of methane
generated from landfills by biofiltration: A review [ J].
Reviews in Environmental Science and Biotechnology,
2007,6(4) :261-284

THYERT SR, A HLBTAN SR AT L X R e
AR )] AR AR, 2002,22(10) :1672-1679
DING Weixin, CAI Zucong, Effects of soil organic matter
and exogenous organic materials on methane production
in and emission from wetlands[ J]. Acta Ecologica Sini-
ca,2002,22(10) :1672-1679

Tl AR BT A B IR 37 10 TP e el HE R
)2 P BRI TS R [ )], AR A IR BE 4241, 2010, 19
(8):2010-2016

YUE Bo,LIN Ye, HUANG Zechun, el al. Methane emis-
sion reduction in msw landfills and methane oxidation in
landfill covers: A review[ J]. Ecology and Environmental
Sciences ,2010,19(8) :2010-2016

W R L. SO 37 A 3 B IR A S AR E b REBE 5T
[D]. i PR 3RER A 5 TR ABE 2007
YANG Yujiang. Degradation and stabilization process of
refuse at landfill[ D ]. Shanghai; College of Environmental
Science and Engineering, Tongji University,2007

R T A I B A B B R e [ M) st
B PRI A, 2005 :493

LI Ying. Guidelines for municipal solid waste sanitary

(22]

[23]

[24]

[25]

[26]

(27]

(28]

[29]

(30]

[31]

(32]

\DZ06a\f\f5 B THE\13 {5 B LRE DU FHACkRE  HEM. 9k

301

landfill design [ M ]. Beijing: China Environmental Sci-
ence Press,2005:493

Tk F. Z AR TABOR T 8 R B [ M. b
AR Tl R, 2000 :802

NIE Yongfeng. Technical manual for waste treatment
works ; Solid waste volume[ M ]. Beijing; Chemical Indus-
try Press,2000:802

XSRIEG  Facith B Xy A, A5, AL B IR 0 3738 B K
R WAL ] FRET R 244, 2001, 21 (3)
323-327

LIU Jiangying, XU Dimin, ZHAO Youcai, el al. Natural
reduction of ammonia-N in leachate of large-scale landfill
[J]. Acta Scientiae Circumstantiae, 2001, 21 (3):
323-327

SRIGERE Al i, BRSNS SR BB WA B 5 0
UM Z BB LR RS2 [ 0], FRIE AR 241, 2004, 24
(2):304-308

ZHANG Xiaoxing, HE Pinjing, SHAO Liming, el al.
Effects on landfill methane production by different
leachate recirculation operations[ J]. Acta Scientiae Cir-
cumstantiae , 2004 ,24 (2) :304-308

ARSZEA AR i, TR IGE AL A5 BRI U X 18 B A R
BRI e A B [ )] RISl R sl
2005,39(5) .840-844

SHAO Liming, HE Pinjing, ZHANG Xiaoxing, et al.
Effects of raw leachate recirculation combined with sew-
age sludge addition on municipal solid waste landfill
methane production[ J]. Journal of Shanghai Jiaotong U-
niversity ,2005,39(5) :840-844

Fatta D, Papadopoulos A, Loizidou M. A study on the
landfill leachate and its impact on the groundwater quali-
ty of the greater area[ J]. Environmental Geochemistry
and Health,1999,21(2) :175-190

P AR I 2 U, A T8 DR (0] 67 A X S
Gibfo SR RE R ) ] RBIRE,2006,27(10)
2129-2134

YANG Guodong, JIANG Jianguo, HUANG Yunfeng, el
al. Impact of leachate recirculation loadings on efficiency
of Landfill Gas(LFG) generation[ J]. Environmental Sci-
ence,2006,27(10) :2129-2134

Jayasinghe P A Hettiaratchi ] P A, Mehrotra A K, et al.
Effect of enzyme additions on methane production and
lignin degradation of landfilled sample of municipal solid
waste [ J ]. Bioresource Technology, 2011, 102 (7))
46334637

Ishigaki T, Yamada M, Nagamori M, et al. Estimation of
methane emission from whole waste landfill site using
correlation between flux and ground temperature[ J ]. En-
vironmental Geology,2005,48(7) :845-853

Cao L W,Cheng Y H,Zhang J, et al. Application of grey
situation decision-making theory in site selection of a
waste sanitary landfill[ J ]. Journal of China University of
Mining & Technology,2006,16(4) :393-398
Chiemchaisri C, Chiemchaisri W, Kumar S, et al. Solid
waste characteristics and their relationship to gas produc-
tion in tropical landfill [ J]. Environmental Monitoring
and Assessment,2007,135(1/2/3) :41-48

Xu X H,Yang Y P,Wang D H. CH, emission and recov-

25 B[R] 2013/08/14



302

(33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

HPiY=y AR

ery from municipal solid waste in China[ J]. Journal of
Zhejiang University : Science A,2003,4(3) :352-357
TR, H e, 25T W], 2. Sl T A= T B A PR
PRGBS [ )], RSP 2% 4z, 2011,20(2) :
389-396
ZHANG Yingmin, SHANG Xiaobo, LI Kaiming, et al.
Technologies status and management strategies of munici-
pal solid waste disposal in China[ J]. Ecology and Envi-
ronmentdl Sciences,2011,20(2) :389-396

AR, TP SRR A AR - A O S R Ak B
&ﬂtm T & ,2010(17) 170471
YIN Sinan, YIN Siyi,ZHANG Chunlin. Garbage disposal
technology : Biodegradation[ J]. Urban Development,2010
(17) :70-71
Zhang D Q, Tan S K, Gersherg R M. Municipal solid
waste management in China: Status, problems and chal-
lenges[ J ]. Journal of Environmental Management,2010,
91(8) :1623-1633
PR ERSE AP M P2 I 3T A 1 5 3 Ak BEA T
2010 4F A LRIR[T]. FhEFRE™ L, 2011 (4) :32-37
CAEPI. China development report on urban domestic ref-
uge disposal industry in 2010[ J]. China Environmental
Protection Industry,ZOll (4).32-37
oA WGV, A, 4. CDM AL 30 A< DS F )
LT %uﬂa‘:{,zom( 15) :56-58
LONG Jisheng, OU Yuanyang, TONG Yan, et al. CDM
mechanism and landfill gas recovery & utilization[ J].
Construction Science and Technology,2010(15) :56-58
FR DR, RS e b D AR v S TR AR g
BEHEBOE 58 []. S A2 A B 52 E JiE, 2007,2.(6)
269-272
GAO Qingxian, DU Wupeng, LU Shiqing, et al. Methane
emission from municipal solid waste in China[ J]. Ad-
vances in Climate Change Research, 2007, 2 (6):
269-272
2k el BB A A CDM i T A IR B ]
[J]. W RES R4 ,2000(10) :20-23
WANG Sheng, ZUO Yi. Considerations of related issues
and practice analysis for garbage power CDM project de-
velopment in China[ J]. Energy Conservation and Envi-
ronmental Protection,2009(10) :20-23
Li J H,Yu K L. A study on legislative and policy tools for
promoting the circular economic model for waste manage-
ment in China[ J]. Journal of Material Cycles and Waste
Management,2011,13(2) :103-112
2R . I A T SR A B PR AL AR )] R
FAZE,2011(6) :27-29
LI Hongyan. China home scrap processing: Challenges
and opportunity are coexistence [ J]. Commercial Vehi-
cle,2011(6) :27-29
XA Je A2 ARt eIl i B 43 286 b BN 55 U5
e[ J]. BRI 5F,2010(9) :284-285
LIU Guocai,PANG Yunshan, XU Tingting. Discussion on
urban garbage classification and recycling[ J . China Ur-
ban Economy,2010(9) :284-285
WRPTT, AR LA, B MSW 4538 57 HLE IR S0 11
FARLT]. WWIFREE 2005 ,24(4) :85-88
XU Qingyuan, DAI Yichun. European Union MSW man-

\DZ06a\f\f5 2 T#\13 {7

KA, A SRR e T DR 3R 2B B R e b HE T 5 0

ZHENG Youfei,et al. Methane emission factor analysis and methane emission reduction research in landfill: A review.

[44]

[45]

[46]

[47]

(48]

[49]

[50]

[51]

[52]

(53]

[54]

[55]

[56]

BRI B HER .k

agement and bio-gas generation technology[ J]. Sichuan
Environment ,2005,24(4) :85-88
European Environment Agency. Annual European Union
greenhouse gas inventory 1990—2008 and inventory re-
port 2010[ R].2010
EPA U S. Inventory of U. S. Greenhouse gas emissions
and sinks:1990—2008[ R ]. EPA 430-R-10-006,2010
Castaldi M J, Themelis N J. The case for increasing the
global capacity for Waste to Energy (WTE) [ J]. Waste
and Biomass Valorization,2010,1(1) :91-105
BT N, £ 5 ﬂﬂiﬁ? 7 RSP 37 T e B R
SHHRTS[)]. B+ 5% ,2009,30(6) :1687-1692
WEI Ning, LI Xiaochun, WANG Yan, et al. Resources
quantity and utilization prospect of methane in municipal
solid waste landfills[ J]. Rock and Soil Mechanics,2009 ,
30(6) :1687-1692
Cossu R, Raga R, Rossetti D. The PAF model: An inte-
grated approach for landfill sustainability [ J]. Waste
Management,2003,23 (1) :37-44
FRRF A R H A, A RS AR O R TE
] B9 O FHTR S [ 0] B8 T0A T2, 2006, 14(1) :50-53
GUO Cuixiang,SHI Lei,ZHAO Youcai,et al. Application
prospect of sustainable sanitary landfill technology in
China[ J]. Environmental Sanitation Engineering, 2006,
14(1) :50-53
X ERR, EB BUE KA R T 20 A
A SRR [T ). R A 22 E 4, 2005,16(12)
2409-2412
LIU Yuqgiang, WANG Qi, HUANG Qifei, et al. Dynamic
variation of landfill gas production under different landfill
treatment[ J ]. Chinese Journal of Applied Ecology,2005,
16(12) :2409-2412
Matsufuji Y, Hanashima M. Characteristic and mechanism
of semi-aerobic landfill on stabilization of solid waste[ C ]
// Proceedings of the First Korea-Japan Society of Solid,
1997 .87-94
X R, TR K, S MR AU 2SR CHY B i
SHAEARIESE [ T]. SREERLATESE,2005,18(3) :20-23
DONG Lu, LIU Yuqiag, HUANG Qifei, et al. Study on
distribution of methane content in semi-aerobic landfilling
structure[ J ]. Research of Environmental Sciences,2005,
18(3) :20-23
THERK. FE N BRSO T R A R AR VAR
BLT]. RETAESR,2004,22(1) :33-34
WANG Yanqiu. A new way to utilize landfill gas at
home ; Converting to vehivle fuel after compression[ J].
China Biogas,2004,22(1) :33-34
E A, BB A, SR R SRR T].
HPRREZAAN : AP, 2001,24(5) 1142144
WANG Min, WANG Li‘ao, LIU Li. Greenhouse gas con-
trol for landfill[ J]. Journal of Chongqing University ; Nat-
ural Science Edition,2001,24(5) :142-144
TR TR, 3 7 B2 38 Y e A HE T B Dl R ) 35
[J]. PUJIEREE 1997 ,16 (1) :39-42
XU Xinhua, WANG Dahui. Calculation of CH4 emission
from domestic refuse and its mitigation countermeasures
[J]. Sichuan Environment,1997,16(1) :39-42
I SERN , A, W /;,: - R B S R

25 B[R] 2013/08/14



AR 24 2240 ARBIEM 2013 ,5(4) 1296-304

Journal of Nanjing University of Information Science and Technology : Natural Science Edition,2013,5(4) :296-304

[57]

[58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

HPiY=y AR

AHE A S SR 2 BT (0] v 1 g U, 2002
(8):27-29

SHI Jingli, WANG Zhongyin, HU Runqing, et al. Status
analysis of emission and recycle of LFG in China[J].
Energy of China,2002(8) :27-29

A, IR U T LR RO S S R RN
[E #8547 ,2006-07-18

GAO Jie,ZHOU Gang. Nanjing Jiaozishan landfill emis-
sions are trading [ N ]. China Environment News, 2006-
07-18

WSO R4 REAAA. TR A B AR U a7
SIZEAAALT]. BT T ,2009(1) :56-58

XIE Wenyue, REN Lei, CHEN Kunbai. Comprehensive u-
tilization of landfill gas in Da’ao refuse landfill in Ningbo
[J]. Energy Engineering,2009(1) ;:56-58

RIRTC, fE K TS RSB IRO SR be K i
7 T BT RN (], A IR LR 2006, 27 (5)
216-219

ZHU Chenyuan, XUE Fei, WANG Haigui. Development
and application of stirling engine generation in use of
landfill gas combustion[ J]. Energy Technology,2006,27
(5):216-219

Bove R, Lunghi P. Electric power generation from landfill
gas using traditional and innovative technologies[ J]. En-
ergy Conversion and Management, 2006,47 (11/12):
1391-1401

Shin H,Park J,Kim H,et al. Environmental and econom-
ic assessment of landfill gas electricity generation in Ko-
rea using LEAP model [ J]. Energy Policy, 2005, 33
(10) :1261-1270

Qin W, Egolfopoulos F N, Tsotsis T T. Fundamental and
environmental aspects of landfill gas utilization for power
generation [ J ]. Chemical Engineering Journal, 2001, 82
(1/2/3) :157-172

FHh , Chibg . SR 7 T UK H 9 TR AR I &L i
L] BTG RSB ,2006,28 (6) (461464
YANG Jing, MA Xiaogian. The benefit of landfill gas
power generation to the reduction of the greenhouse gas
emission[ J ]. Environmental Pollution & Control, 2006,
28(6) :461-464

XIPRAE AR, T . RORTMOER ARk
7 WFIET]. 53R ,2002(4) :39-42

LIU Baohua, LI Jiajun, ZHAO Naiqin. Research of stor-
age methods on natural gas used as substitution for vehi-
cle fuels[ J]. Carbon,2002(4) :39-42

PR ZE, T 507, JE DO, 45, B BT < (LFG) JifE
IR ST IR A BAR S S SR AT 5 [ 0] 3Tl 3158 5 9
HAE4,2000,13(2) :14-16

CHEN Jiajun, YU Yanxin, DONG Xiaoguang. The current
situation of LFG recovery as vehicle fuel and its prospects
[J]. Urban Environment & Urban Ecology, 2000, 13
(2):14-16

Wang L. S,Tao L. X,Xie M S, et al. Catalytic synthesis of
benzene directly from methane[ J]. Chinese Science Bul-
letin, 1994 ,39(9) :790-791

Wang L S,Tao L X,Xie M S, et al. Dehydrogenation and

aromatization of methane under non-oxidizing conditions

[68]

[69]

(70]

[71]

[72]

(73]

[74]

[75]

[76]

[77]

[78]

[79]

\DZ06a\f\f5 B THE\13 {5 B LRE DU FHACkRE  HEM. 9k

303

[J]. Catalysis Letters,1993,21(1/2) ;3541
EMRME, AR, TR ZE T, A B E Ak R
A T e L A S R g, T W Be A
Mo/HZSM-5 AL L AR P FHR R W SB[ 1], H A
Rl ER 1999,9(3) :46-50

WANG Linsheng, CUI Wei, XU Yide,et al. Study on new
catalytic processes of direct conversion of methane as
chemical raw material and vinyl aromatics[ J]. Progress
in Natural Science,1993,9(3) :46-50

IPCC. 2006 IPCC guidelines for national greenhouse gas
inventories[ M ]. IGES, Japan,2006

Stachowitz W H, Dipl-Ing. Landfill gas collection, treat-
ment and utilization-20 years of experience in the field of
landfill gas disposal standards, problems, solutions, and
procedures [ C ] // 1st Middle European Conference on
Lnadfill Technology , Budapest,2008

X B B K, A5 B R R A
BT (1], P88 TA T RE,2010,18(1) 11921
LIU Lei, XUE Qiang, LIANG Bing, et al. Landfill gas
generation and emission in closed landfill sites[ J|. Envi-
ronmental Sanitation Engineering,2010,18(1) ;19-21
V22, Fx. B A G )2 e S A BB K 52 o R
FOPHT[J]. AT AEAEYR, 2008 ,26 (1) :97-101

FEI Pingan, WANG Qi. Analysis on the mechanism and
influence factors of methane oxidation in landfill soil cov-
ers [ J]. Renewable Energy Resources, 2008,26 (1) :
97-101

Park S,Lee C,Ryu C R,et al. Biofiltration for reducing
methane emissions from modern sanitary landfills at the
low methane generation stage[ J]. Water, Air & Soil Pol-
lution,2009,196 (1/2/3/4) :19-27

Park S,Brown K, W Thomas J C,et al. Comparison study
of methane emissions from landfills with different landfill
covers[ J |. Environmental Earth Sciences,2010,60(5) :
933-941

Lu W J,Chi Z F,Mou Z S, et al. Can a breathing biocov-
er system enhance methane emission reduction from land-
fill? [J]. Journal of Hazardous Materials,2011,191(1/
2/3) :228-233

Wang J,Xia F F,Bai Y, et al. Methane oxidation in land-
fill waste biocover soil ; Kinetics and sensitivity to ambient
conditions [ J ]. Waste Management, 2011, 31 (5);
864-870

Feng Q,Liu L, Xue Q, et al. Landfill gas generation and
transport in bioreactor landfill{ M] // Chen Y M, Tang X
W, Zhan L T. Advances in environmental geotechnics-
Pro. Int Sym on Geoenvir. Hongzhou ; Zhejiang University
Press & Springer,2009 :633

Garg A, Achari G. A comprehensive numerical model
simulating gas, heat, and moisture transport in sanitary
landfills and methane oxidation in final covers[ J |. Envi-
ronmental Modeling and Assessment, 2010, 15 (5):
397-410

Hilger H, Humer M. Biotic landfill cover treatments for
mitigating methane emissions| J ]. Environmental Monito-

ring and Assessment,2003,84(1/2) .71-84

25 B[R] 2013/08/14



KA, A SRR R e T D 3R 2B B R e D HE T S 0 .

ZHENG Youfei,et al. Methane emission factor analysis and methane emission reduction research in landfill: A review.

304

Methane emission factor analysis and methane
emission reduction research in landfill; A review

ZHENG Youfei'*? ZHOU Wei® YIN Jifu’ ZHOU Xing® ZHU Jingjing’
1 Jiangsu Key Laboratory of Atmospheric Environmental Monitoring and Pollution Control,
Nanjing University of Information Science & Technology, Nanjing 210044
2 Key Laboratory of Meteorological Disaster of Ministry of Education,
Nanjing University of Information Science & Technology, Nanjing 210044
3 School of Atmospheric Physics, Nanjing University of Information Science & Technology, Nanjing 210044

Abstract Landfill methane emission is an important source of anthropogenic greenhouse gases. Its influence on the
increasing global greenhouse gas emissions in the entire atmosphere which cause climate effects can not be ignored
and it is a serious problem of public nuisance that needs to be solved urgently in the modernization process of the
world. The paper summarizes the related formative factors of methane ,the present status of waste disposal and meth-
ane emission reduction technologies at home and abroad. Methane production is affected by waste characteristics,
moisture content, temperature ,pH , time , leachate levels and other factors in landfill. The current landfill methane e-
mission reduction technologies include the in situ reduction technique ,resource utilization and end control technolo-
gy. The landfill can achieve the goal of methane emission reduction from the combined effect of various aspects.

Key words landfill jmethane ; methane emission reduction ; waste disposal
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