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Abstract: The life cycle assessment (LCA) was used to quantify the emissions and energy consumption for the soybean oil
and waste cooking oil biodiesel process. Compared with the soybean biodiesel, the energy consumption of waste cooking
oil biodiesel was about 1/8 of soybean biodiesel, while the emissions of CO2, SOz, NO,, CO, CHs4, VOC, smoke, PM10 and
solid wastes for waste cooking oil biodiesel decreased by 14.2%, 56.7%, 4.9%, 46.3%, 96.5%, 98.5%, 8.8%, 61.9% and
10.1% respectively. Besides, compared with conventional diesel pathway, the COz emissions of soybean and waste cooking
oil biodiesel were decreased by 83.5% and 85.9%, respectively. Obviously, it is more advantageous to produce biodiesel
from waste cooking oil than from soybean oil.

Key words: soybean oil; waste oil; biodiesel; life cycle assessment

T, R E SRR IR
HEAMEX.

i3

Al
BEH AT IRRE 3 1 H 2 ib, A TR B

LRI R RAEIR 2 A

PR A FRLEREDR T AR o A=y STl — Tk
O, A AT RHTRENR, S SRR A
T, B A A AR & AU U A s
TR A7 S 00 AT DA D 35 B R R il 2 AR

* Wk HEA: 2017-05-04 1&iT BH#A: 2017-08-04

A=Wy Seh 2 LS Y IR A YOl SR o Jit
B, SHEE LERAERBRIEEA TR S SN RS
R BE R TR P Bl . L IORIRIEU 2, Wk
T AR ARt LS S R A RO il A
1Y 358 S TR AN [ JrURH i 25 19 A= P Se b it A7 1 2R

EEWH: ERBHZETH (2015BAL04B02 ) ; FFEEHEBEQIH A X FAIT H 5 |~ 4E Ll 1R/ Mk ik 557 & 8555 H (2012B091400011 )

+ BIEEE: RIS, E-mail: yuanhr@ms.giec.ac.cn



280

BoAE I

pia BS54

i SR RPN, S H 45 SRS 1 A 0 S i 1) A i ] 1)
REVE I FEFIHE R A AT S AT Pl T2 AR 40
Xt AN TR SRR 5 B 2 ) S A T 1 A i R 22
PEPPHY, 4 R W A W S i 2 5E 0 T 4 AL S
o HEAN, R A AP AR 22 5 3 X AR ) i A i ] 9 2k
F5 0 53 B0, R X AR 7 SO EA T X 23 i A
i RPN AR D, JEHGR AT IR A Al £ T -5 R 57
T HEAL

ARTON R F A5 Y o 5 A A S A AR
SRR o ORGP, YA

IR — M IR FE, PR AT LURIR A7 A ) 5
o ARSON AT £ T S il Ay S i A i S
REWEH AE PN SEHE A T PR YRS L S 0, S
I LRy St e SR ER A R

1 A PR vk
1.1 s FRENX

HR 4 FE B v 1SO 14040 ARSI, X A= 4
LEMA I A T, RO 5 M A ik A = A i e
A A AR A E . W 1 Fs

B kA

e A |

'

F A

ﬂ] ’ K iz ‘

iz

i

— ’ ﬁéﬁiﬁ \
TN '

K1 A fRPIHESR
Fig. 1 Life cycle framework
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Table 1 Emissions and energy consumption for the soybean growth
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Table 2 Emissions and energy consumption for the oil preparation process
Wi H CO2/g SO»/g NO./g CO/g VOC/g CHsg PMi/g [FREFY/e HeR/MI
K ihA:™ 136.54 3.45 0.51 / / 027 020 22.36 1.69
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133 AEWpSemhny A

TR T 5 b YA T A A S T A R e
EFRVE A T R R A i i, et
Proa, [ 0.624 kg H BT ZLHAERE &0 5.12 MU,
W T FEAREEHECA CO2. SO2. NO,. CHs.
IRAFNE AL 52405, BAAHECE R e 3 thalit .
TEAL T AL B ) 25 2 S A B i B R A
M, AR E RN R RERIZEIR, SRR
477 0.03 kg NaOH 75 2 HFERIAERE S 0.65 MT, il

£ NaOH 1 72 p 32 B2 R 55 HE O 1 FE HL BB I F%TR,
AP HLRE R TR R B TS Y Y, fUdE COL. SOs,

NO,. CO. VOC. CHy. PMo FIEIAEZ Y, HAK
HeoE e 3R 3 hai .

AP ST i A 7 SR R R 5S4 i 0 SE B A T, 1l
IR LN FE R AZRIR, AR R R K T &
HARARA ™, Z87R bR B At . k™
1 kg WAEW 48T EE BB 22 kW-h, 789K 557 kg, T
BHREER 0.0605 kg, BIERAE ™ 1 kg P48 T5 24N



282 ose WO JE £54%

FERE I 1.65 MU, AE WSl S At BB B AR AR SCHE OB 73R 2 h——1 08,
SETHFERLRE M FRIR, BB RV RIS Y, AT A IR S R E S T s e, DABR
f4E CO2. SO2. NO,, CO, VOC., CHs, PMio Fl XS N T WO B O Tl b ya i A58 P
BAREFY . BEE., WSt T AR SRR 120 km, 3285 72 o A8 i AR S HE BRI
HASCRE TR FESR H N ATE R Sk ekt A L3k 2.

7 AR A AR SRR R, gk 3 R RS A ) S PR e 2 o FH R R DY b
1.3.4  sakid B X ket LML AT E TIs AT, ARSI S LR T

O ST B A S B AR s e R L FEIN RREEHERL CO2. NOL FI CO. AW S bE TS
TIZH AR RO i2#2 5% GREET Highiht BBk A RS R =, 4 1 ke 24k
RUVRRERA, SR R R AGS s, s PSRRI TR 3 P

K3 WS R PR HE O BE BN AR

Table 3 Emissions and energy consumption for the preparation process of biodiesel
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Fig. 2 Comparison of life cycle total energy consumption of
biodiesels from soybean oil and waste oil
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Table 6 Environmental emissions from the two biodiesels
e COu/g SO)/g NOJg CO/g CHsg  VOC/g /e PMu/g AR FY/e
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Fig. 3 Life cycle CO2 emissions comparison between biodiesel
and diesel
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Fig. 4 Life cycle environmental emissions of biodiesel
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