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A TR fe i -

AW FEGEE 2 RN P AR TR A B e ST
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AN R R g 4 28, R FE AR ER T 15 .
A FE S R TR HE U TS 2, B R CO,.
CO. NO, 1 VOC, HHEjK ¥ 4% 20 700, 500, 400
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Tablel Referencevalue for life cycle assessment of household

biogas project
2854 Eu LA AR
REVR AT MJ 56 877.88
i E R, kg 7192.98
Bk kg 56.14
etk AL kg 34.72
wEF kg 10.70
N kg 2014

R Ja BEAT I RERHE R AR PR, W RESRHE A R LIV
CRESCHLR Y R B A IR A B A e R REAE
TR ZZ RS

2 HR5HH

2.1 FBLCR

I b S e BRI S TR 5 3 o A ik, X e
FUH 8 mEVAS LREEAT 1 afbasdsiy #6 5 H B HE 04T
WA AEEC R (£ 2). W& 2 TUHH, HAM
HEE R AL 2 AT R TG SR, HoAlh 4
AR VG PR AT . MIHA TR A S H RS,
Bk CO 4, oA S ATE M 2k B R it i, i
J& TR E M RS R AR SO K e
Mernt, I SO, HfCE IR K. Mg e &
G, B SO 4k, HoAthym Yt is A K id e B4 0 1E 4L,
FUH P AR TR A A A AT B R T B B
REFERN I 0 v e (s s, Horbot Stk & o A
TN. TP 2 K5 e s m i k.



o511 TS RA R R Ay R T Ak 247
®2 smPHBSIREEGEAYKEERSIMEHRESR
Table2 Lifecycleinventory of energy depletion and emissions for a8 m® household biogas project
BRI kg -
CO, CH; CO SO, NH; NO, NO;, VOC PMyp TN TP COD MJ
fekt by WAIBAE 99.10 0 0.10 8.34 0 0.46 0.35 0 2.65 0 0 0 970.47
PHFBOE e 6417 0 0.16 0 0 0.12 0.09 0.12 0 0 0 0 0
fLIERFE 97007 235 0.78 1.83 013 2.72 2.04 043 1.30 0 0 0 14.810.49
g;ifj AEJE L 378.05 0 0.49 371 0 2.20 1.65 0.12 5.87 0 0 0 6 489.69
L
whppe  WFPRUN 22071 025 8.25 0.06 0.19 0.37 0.27 2.30 0.84 0 0 0 0
RS H 0 20.88 0 0 468 0 0 0 0 0.74 0.63 6.83 0
T ek 140656 23.48 9.26 -2.74 5.00 4.70 353 2.72 5.37 0.74 0.63 6.83 2227065
H: NOCHEEMNY: VOC WIERMEEHALEY): PMyo ol INBTRY: TN h RS TP Bk, COD Wik HeE. i,

2.2 ZUFEM
2.2.1 FHesa

SR 8 P AT HIVE R TR A o A S B R WL
2, WHRTLLEH, 7 VR A i AU Be s FE 1K 3
LA O R i, T S U R ) BERE R
R SR SRR PR AR RNV REG AR R 5 AR08 D 7 5% JE 7
S5 B RE R I 5 SR M 27 I RE A () R e i) Sk, Horp
PRI JIE AR AT S B AR 7% B B A A, 30 R Dk v el g
PREAERLLE D 32, ANEJE & EE R A2 77 2 B A IR
BEARJFRE, BEAEIR .
2.2.2 B

TR R AR i J S HETOT) 3 B % SAAAT CO, CHy
M CO (3 3). W13k 3 w4, COp iuflFifk, HikZ
CHyo CO, RN, 32 2ok AL BRI R B4R, I
TN AT AR TR AT 6 e ST S 35 sl 1
TRHEAE = R4 T BEFETTHEU CO, — 4> 8 m® 7 H
VAT REEARE AR ™ A 1) 7 N W] o 2 A M i 92 =2 2K
N )ik 1 020.98 kg: HUGRFAER, RIS A R
PRIE 379.04 kgo A S AR I 3EE S T CH4 K &
BRI BAh, JHAR R B8 v] L S RS AT L
BER T Rl AU = AR R R, 1 D B A A i R S
N Yo T T AR AR A AT S R I i K
MR ik 2 081.87 kg, HREHVH A LA S HisATHE
T 163.79 kg Jii, AN 8 m® F VA L REAE ] SEBLR =
SR 1918.08 kg.
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Table3 Life cycle greenhouse effect reduction potential of

household biogas project kg

CO, CH, co

R g -99.10 0 -0.21

WA -64.17 0 031

T EEAR 970.07 49.35 155

AR 378.05 0 0.99

FEATRI A 221.71 5.16 16.51
HIEFH 0 438.48 0

& i 1 406.56 492.99 18,53

JUHIE SR E Ay WA ST IR AL S B G SO,

NOFI NHg (3 4). VH it it Ay Al FH AN 115
TR BE R A T5 e ) A5 1k 8.75 kg, JLrb i At g 2R
i) SO, HElcE K, 5 95. 31%. {H)7 H < T REE M
Je. WATHAJHAE . sl e s, BF w7 T
RN AT R HEECE, Bk 39.28 kg,
FOAOR SR R R AR 2 AN S 9 20 i) o
TA.77%H1 13.38%. - i A& 1H S B HF & 30.52 kg,
XIS WAT 3 2 5 IR AR
x4 PRBRIBEGEAPRNERLERELN
Table4 Lifecycle acidification effect reduction potential of

household biogas project kg
SO, NO NHz
R g -8.34 -0.32 0
HAAEH 0 -0.09 0
AIM=g 1.83 1.90 0.24
FEBAR 371 154 0
FEATRI A 0.06 0.26 0.36
HIEFH 0 0 29.37
& i -2.74 3.29 29.97

JHE A CRR A A A6k 2% A8 A s e - B FE
VOC. CO Al CH, (% 5), yE s RyA <A
T 22 B AT 11 v 0.08 kg, R i A I HER ) VOC X
ek 2 AT I TTER Y 94.12%. i S AR TR
W, ERNUE 4 ADNETSEEUR A A A TS G HE Rk
2.16 kg, SELAHkEHE 2.07 kg AEFFAIFH SEI IR DR £ 5
%, 1K 1.63 kg, FLr VOC fidHE L 84.68%. b4k, 1k
JIE AR AR 2 5 A S B PR Y A 2 28 A s B 0RO
124 0.30 F1 0.08 kg, Xf etk #4845 mi i 2 il 21 1
—EME

J SRR A o A e 8 TR R i 1) 32 B Qe
A NHz. NO«. TN. TP Al COD (£ 6). Vi
AT 2 AP HEROR B TR B0 0.08 kg, 1M
H B RN s B S 9.5 kg, SEBLEH R HE
9.08 kg, WA WE L T BE IR . g IER]
FSEBLR) & E SRS e o, Y 91.27%. &
EERE YR, NHz @R R, o 61.14%; H
U TP AT COD, 43l 21.18%7FH 7.52%.
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Table5 Life cycle photochemica oxidation effect reduction
potential of household biogas project

kg
vVoC co CH,
WA 0 0 0
WA -0.07 0 0
ARV 0.26 0.02 0.02
B 0.07 0.01 0
FEFERIA 1.38 0.25 0
HIEFH 0 0 0.15
& i 1.63 0.28 0.16

*6 PRABSIEREHEAMESEFRLERELH
Tabel 6 Lifecycle eutrophication effect reduction potential of

household biogas project
kg
NH; NOx TN TP COoD
WA 0 -0.06 0 0 0
WAL 0 -0.02 0 0 0
e 0.05 0.35 0 0 0
SRR 0 0.29 0 0 0
FEFFIH 0.07 0.05 0 0 0
TR 5.44 0 0.31 1.92 0.68
& it 555 0.61 0.31 1.92 0.68

JFH AR A i S N A P R i 1) 3 5 e )
A SO, NO I PMyy (K 7), VRIS FIVHESMEH 2
ANERT AR i RSO AR B v e il 2.87 kg, ot
SO,. NO, fl PMyo 439l 90.24%. 18.47%F1 8.71%. if
P BSOS, H BT 4 ARSI R R
15 Rk HERE 1A HE 7.27 kg, Hrh SO, NO, A PMyg
239 23.91%. 65.49%F11 10.59%. R BACHL DAL
SCL R R R, 2 )ik 3.69 Fl 3.14 kg. I R
IR SRR, P AR A A R S S I
NABBEPET Bt ik 5% 3.90 kg

®7 PRABSTIEEGEHAESIERELD
Table7 Life cycle human toxicity effect reduction potential of

household biogas project
kg
SO, NO;, PM 1o
WA -2.59 -0.42 0.25
HAAEH 0 -0.11 0
TR 057 245 0.12
PR 1.15 1.98 0.56
FEFEFIH 0.02 0.33 0.08
W SR 0 0 0
& ik -0.85 4.23 0.52

2.2.3 Atk

K H 2000 AF- 5 A\ 3 PR R i L AR D0 P VAT
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R Be v FE %02 791 4 0.3916. 0.2667. 0.5437., 0.0555.
0.8484 #1 0.1935, Ko~/ VA TR A aw B LA &
T REHERER 23 AAH 2 TZ RS 52y 77 2000 4F
FNY K1) 39.16%. 26.67%. 54.37%. 5.55%. 84.84%
1 19.35%. Bl UL, 7 FHTAACTRE A R D0 S R
A 1 Ak AN BB VR FE U8 52 0 RORZEAE AR B3, XHE=E
S8 FH N AR B P A5 A58 53 Ml P 5t B AR AR A H

3 HHit5itie

AR DA [ SRR e R 6 8 m P AR TR
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R R B (A5 8RR A A9 3 A= i JR S B ) 15
IHE B T I A BRI RERER T e R, RIS
WHERAE RS . 1 AN 8 mP A P VAR LR
FEAL . BRI, RETRREME . WERN . AREETERDE
225 AL 6 PR SE M IS I (PRI A FH 40 A >4 Tz
PREE 52 7 2000 A H N 7KF- (1) 84.84%.  54.37%.
39.16%. 26.67%. 19.35%F 5.55%.
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Life cycle energy conservation and emissions reduction benefits of rural
household biogas project

Wang Mingxin', Xia Xunfeng?, Chai Yuhong®, Liu Jianguo®
(1.College of Environmental and Safety Engineering, Changzhou University, Changzhou 213164, Ching;
2.China Environmental Science Research Institute, Beijing 100012, China)

Abstract: The calculation and evaluation of energy conservation and emissions reduction benefits of the rural household
biogas project and its up stream and down stream sectors can provide decision making basis for whole process
environmental management of the rural household biogas project and rural renewable energy development. In this paper,
life cycle assessment method was established with inventory of a typical 8 m® rural household biogas project and then
the net energy conservation and emission reduction benefits were calculated and evaluated. The results showed that the
life cycle reduction potentials of eutrophication, acidification, energy depletion, greenhouse effect, human toxicity and
photochemical oxidation impacts of a typical 8 m* household biogas project accounted for 84.84%, 54.37%, 39.16%,
27.67%, 19.35% and 5.55% of the relevant environmental impact potential per capita in the world in 2000, showing a
significant net energy conservation and emissions reduction benefits. Therefore, the development of rural household
biogas project plays a significant role in alleviating the fossil energy shortage situation and controlling the agricultural
non-point source pollution in rural aress.
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