FE ISR 2009,29(11): 1221~1226 China Environmental Science

EF LCA BB S MR IME -2 AR

ST, ST AN R E (R RE R S ERBEE TR #EET 210096)

FEE: LU 5 7 t FEEIRERS Ak A5 B PR B R G WFF00t S, R AR i LD D V6, % R G- AT T RS- 2857 A o 4 R W R A
B 1 R ZR 0 1A PR3 S Pl A S 284.99 TG/ LA VL), L AR AR P /0 A P A i R 0 PR MR R 312 2 A G I B AEAS IR P83 5 o 2
FR v T S O A A i I R S BRI S DR 5%, by AR B U 7 AR IR PR AR AL~ 152,79 T/, A7 Ll 808 s 5 A i,
RIS 560 4 S0 A ¢ RER PP L ) 050 BAS LR PR REAEG 76.84 JC.

XEER: MRS RS RN, SiAbtkRg

FEPES: X196 XHRFRIRES: A XEHS: 1000-6923(2009)11-1221-06

Environmental and economic analysis of rice straw methanol synthesis system based on life cycle assessment. GU
Ji-ging, JIN Bao-sheng", XIAO Jun, ZHONG Zhao-ping, SHEN Lai-hong (College of Energy and Environment, Southeast
University, Nanjing 210096, China). China Environmental Science, 2009,29(11): 1221~1226

Abstract: A rice straw gasification for methanol production system of annual 50,000 t was investigated. Based on life cycle
assessment, environmental and economic analysis of the process were performed. The total environmental cost of the
bio-methanol was 284.99 yuan per ton(via methanol), and it was mainly concentrated in methanol production and methanol
consumption. The greenhouse effect was the most important impact factor, among the various types environmental cost of the
bio-methanol. Environmental cost of rice straw carbon sequestration, in the upstream of production, was —152.79 yuan per ton, so
both the greenhouse effect and the overall environmental impact are negative. Through comparison, it was evident that the total
cost of the bio-methanol was 76.84 yuan/ton lower than that of coal based methanol.

Key words: rice straw gasification; methanol; life cycle assessment; environmental assessment

i L IPEAY (LCA)E — MV IE ST B 1 PR
FE RS A iy o 9] A i R, AR BB A L A
1.1 WFFINR

7= A P 3 B 44 b 0 B35 5 1) vk U g 2
W) IFRACIR B EAT (0 LCA 45— SR ii >,
(8 B AT 5 2000 40 W7 AT 4 . I T 41 4
AR A 400 A £ B P 0] S T

KT AT AL PR RS AL IR SRS
PR L R e AR E A A R
PV 8 REL P A T <5 0 2 B A VP A 11

225, ok 2D ) A A 2 () 5 SR, ST R R
HARME L.

AW FRAL L FEBL K AE Aspen Plus X H3
A A B A AOL ) SRl b, 20 K5 5 I
WA 3] A ik R ) R B R B A 4
A B R AR T U A DG B 6 AR 5 Tt
IRERE A B BE R Z AT LCA 43 #1459 A
. B A 5% 5 i iy 38 o 57 TR Ak A EE T A
A A iy I PR B 5 AR 9 5 R PR ) ol AR
AT T L.

W GIE B AR 5 5 t IR RS A B
M A G08E 7 1t WEERERS AR & 3.25t.0%
FEAR A0 XS4 240 2 50km ™), R (175 i
15a, HE A& BB 20 75 B 0 16 HE i 2 2l
Aspen Plus #4UL i 781

Ig¥s BHA: 2009-03-23

EL£WH: EFK “973” IWH@2007CB210208); 5 [ AR FHFEIHL 4 7 B
T H (50776019); 0 #0597 tH 2040 75 A A SCHE vk R 98 B 3t H (NCET-
05-0469)

* THTAERE, %, bsjin@seu.edu.cn



1222 hooE O

5B ¥ 29 %

1.2 RGUR
B LEY T S R A A 3 AN
JOM B AR i, R AR K A s
s 2k e R R, AR A IUE A AR
B A BCTRE . B RORS A AR U,
LTSS S N

ST AR Al B e R AR P I AR R
DA A TR L A IR X . AW ok

5 5 WA TR 55 TR 3 JAR 7 B I & 5 [ AR A O
(K35 G A Hs AT 2 28 b e TR AR 5 i
W — AN Y ) R 8, WO AR BE AR e 6 (AR
JR MR TC R BL
1.3 HRDHT

AL 0 P S (YRR 5 R I R SR AT )
BT AL 18 B G RIS 1% R SE S A\
HE B 1 s,

[t k. col [t 4z [ me | lesnen]  [me ] bk it
v
i &
BRAEK P EAch e MR e RN
H

|
R2
&iﬁiéﬁﬁ i uwocncouwinst ERr i portpam e

K1
Fig.1

1.4 LCA KI5

[stse—> | g i
CO>
CHy >
THC
CO
PM;
NO, A5 K
SO,
vocC
i K K
TP ! Du;(t—{;
TN —
B
K2 AYFTHRERSN LCA BAUR

Fig.2 Schematic LCA of biomass methanol system
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Table 1 Environmental cost of the upper process

of straw growth
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Table 2 Environmental cost of the rice straw transport
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Table 3 Environmental cost of the methanol production
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PM,o 0.93 2.05
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Table 4 Environmental cost of methanol consumption
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Table 5 Life cycle environmental cost of rice straw

methanol synthesis system
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Table 6 Life-cycle environmental cost of rice straw methanol synthesis system (Yuan/t)
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Table 7 Life cycle pollution and environmental cost of

coal based methanol
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between coal based methanol and rice
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Table 8
50 000 t rice straw methanol (x10*Yuan)

Investment cost of system of annual output
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Table 9 Real cost of the coal based methanol and the
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