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Table 1 Temperature, soil moisture, land slope and soil condition
for Jatropha curcas L. plantation
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Fig.1 Life cycle of Jatropha curcas L. based biodiesel
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Table 2 Main parameters for Jatropha curcas L. plantation
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K A/(kg-hm™®) 181
R 551/ (kg-hm™) 5
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Table 3 Main emission parameters of Jatropha curcas L. biodiesel

life cycle
Hews 51 CHy/(gt"a™) NO/(gt!a™) COy(gt'a™)
N e 1634.4 69.1 1519548.1
PJIE 121.9 1.0 432112.7
K i 896.0 7.0 655492.0
B3] 31954.0 2345 23496370.0
Lok 0.02 0.075 3199.46
el 0.004 0.005 413.452
1 31.110 21.110 2695731.51
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Fig.2 Spatial distribution of land suitability for Jatropha curcas L.

plantation based on multi-factor analysis in five five provinces of
southwest of China
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Fig.3 Spatial distribution of suitable and moderate suitable land

use types for Jatropha curcas L. plantation in five provinces of
southwest of China
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B, T LAAF 30 DUBRIROR Ry J5URHE = A ) Se i ) e N
FIFHIE E . BOEHE 2 PSRk e 2L S i 28 i 1
REFEZ> Ik 26 852.08 11 17 713.28 MJ/hm? (% 5) .
AT XL a3 AT, R B b AR RR OB A 4 S i
R FE 3 0 A AR R AR S A= i R IR #E . ISR S
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PR IRUBS S JEURL i A 9 B R RE 52 M K, (R AN A
FAIWISRTE ,  JrUsk il A2 77 R 2R ) Se g B ALY B REFE B i
K, P16 9.95 MI/L; O ORI FR AT Y B, 22
TR BN T REWAE. &2, FIH 2 FiAF
SR b M RO A P S T FEI R A 3.87 F

7.17 MJ/Lo FI i B 5 B0 L 2 FloAS [R) 4% 501 1 b o
A S A i FR B REAE 43 0l D 14.89 FH 18.19 MI/L.
B2 6 HIA: AR F TGRS EC R, A S E
R RIS A el 2F i J i RE & 18.71 MU/L, R
bt A 2.265 TR A0 IE BT+ Hb A FE RO 2 My SE i 2
JAAVE RN 15.41 MI/L, REELLA 1.85, 1T LR REFRIK
WAEYISEMPIFRE MRS, BRI . U8
FERBE RIS, 2 RS R A SE T e R
At EE AT BRI P O e P R PO e = e s 7=
Syl JE R EIA R 24.67 MI/L, R ELIAR] 3.77; EHE
BB e R g 1 LG40 ik 3] 22.69 MU/L A 3.08.
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Table 4 Land areas suitable and moderate suitable for Jatropha curcas L. plantation based on multi-factor analysis

Ji hm®
IITEREDS PR S INIES PRl il
EH BOE TEH BT TEH BT TEH BT EH OBEH TEH BT
Bk 115.30 137.80 5.30 81.42 0.02 29.03 0.17 11.76 0 8.12 120.80 268.13
TR A 50.31 70.30 12.62 108.51 0 0.17 0.11 3.4 0 1.12 63.03 183.51
o B 8.16 9.79 3.22 4439 0.93 24.40 1.00 12.01 0 6.92 13.31 97.51
IGFE A 0.25 0.59 0.57 2.77 0.05 291 0.07 0.29 0 0.19 0.93 6.73
Weig 0.15 0 0 0 0 0 0 0 0 0 0.15 0
Wt 1 0.54 0.12 0.45 0 0 0 0.23 0 0.03 1.14 1.25
- 0.09 0 0 0.15 0 0 0 0 0 0 0.09 0.15
&il 175.26 219.02 21.83 237.69 1.00 56.51 1.35 27.70 0 16.38 199.45 557.28
F 5 IRRBTEHLEME i BB S REFE
Table 5 Energy consumption for Jatropha curcas L. biodiesel system in whole life cycle
BN L=
iR LR v A1) ZHER FA % Eﬁf\‘ﬁmﬂiw%&iﬁa fEFE A LT ;‘néﬁ FIA % B AAREA S
/(MI-hm™) /MI-L™ /(MJ-hm?) REAE/(MI-L™)
JEURFR AR 6985.11 26.01 3.87 6985.11 39.43 7.17
JEURHE 1403.79 523 0.78 758.05 428 0.78
JEURR A= 7162.70 26.68 3.97 3867.86 21.84 3.97
i seah 10776.75 40.13 5.98 5819.44 32.85 5.98
S/ PSS b ] 510.47 1.90 0.28 275.65 1.56 0.28
ficiz 13.26 0.05 0.01 7.16 0.04 0.01
it 26852.08 100 14.89 17713.28 100 18.19
o R A B B LT W B LA CHL 3SR K, Ak By

Table 6  Allocation results of energy consumption for Jatropha
curcas L. biodiesel

Sy LR SLIE
- Hh g T =
PEidEy s PRO=AT NIy PRO=AT
/ML) HEhLLE JMILY et
BEIE i e ] 18.71 2.26 24.67 3.76
s E 15.41 1.85 22.69 3.08

2.2.2 FRIRME A S 4 B 1R E AMRIRHERE A 2 AT

K RRIXURRS A= 40 Sl A iy Jo) 391 2% W B R TS kAT
5 20 LLBRSC Ay JsUREAE = AR el CREZR P 7 i)
R R .

IR Sz far by BT 7 be il e, BORHR & . RBERI B
HETBC D> o NLO FEBON DL Y Bk 32, LRI Bedl
B o M B B T A6 1 IR CO,, BRIt
CO, HEFHCHE AL g 52145 3L 4% % B BE R R R o B HE ik
WK WET SAGEMBEAT X 28, RKhr
~F T B OARE A= ) S i = AR HET (g/hm?®) B 4
oh PR o R AR ) S AR A I RERE (g/t) o WIS,
AT IE B B0 e A 7 A A S e A i R DR = R
PARHEBCE 73 )k 1309 488.58.1 512 870.77 g/t(K 7);
X NGRV 43514 2258 018.73. 2 054 636.54 g/t
(%8 .
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Table 7 Total emission of Jatropha curcas L. biodiesel in whole life cycle

-2

g-hm
T& ECFAE b LSS TUNEIGL = Bb:
CH,4 N>O CO, GHGca, piofuel CH, N>O CO, GHGLca, biofuel)
T B 338.13 9.43 -3382851.17 -3371586.88 338.13 9.43 -1665517.83 -1654253.55
RSsiib B 300.26 5.80 265661.63 274895.90 162.14 3.13 143457.28 148443.82
b A e 291.55 221 292187.00 300134.85 157.44 1.19 157781.00 162072.84
=Y/ e S 787.68 1.63 256873.50 277051.59 425.35 0.88 138711.70 149607.87
Sz B 90.99 1.76 80503.52 83301.81 49.13 0.95 43471.90 44983.03
TR B 0.05 0.07 5481.37 5502.36 0.03 0.04 2959.94 2971.39
WRI%E 34.70 160.15 4366182.39 4414773.97 18.74 86.48 2357738.49 2383977.96
o 1843.36 181.05 1884038.24 1984073.60 1150.95 102.10 1178602.48 1237803.35
EEr=yraTeva=y
i 5 }g{fﬁmi 1216.61 119.49 1243465.24 1309488.58 1406.72 124.80 1440514.14 1512870.77
iE: GHG cupiofier 53 DN AR GEEEMANE Y SME R ARESERHA: 19584 CO, HE,
F 8 MNP RE B ERHIME S ERESIRRHE
Table 8 Total emission of Jatropha curcas L. biodiesel in whole life cycle and NGRV
gt!
I& ECRE b G E AR A
CH, N,O CO, GHGyca CH, N,O CO, GHGyca
YH 2y /= B
wE ‘ﬁw Hek 1216.61 119.49 1243465.24 1309488.58 1406.72 124.80 1440514.14 1512870.77
L
NGRV 267232 -5.20 2192760.76 2258018.73 248222 -10.51 1995711.87 2054636.54

E: GHGeq M ZE ARG ISR, T,

RO BRI Y SEE E H BR AT IS B B B HE M R 5 5

T L
Table 9 Emissions for Jatropha curcas L. biodiesel and diesel in
whole life cycle
gt
M CH, N,O CO, GHGica
SEih 3888.94 114.29 3436226.00 3567507.31
Bl 43S
Ji GEEt 72997 71.69 746079.14 785693.15
)
Bl 73 S
Ja GRiEE L 844.03 74.88 864308.48 907722.46
)

e BN CO, i,

2.2.3  BRHESHT

T I 2 i R TR e DR 2 N BN 10% 70 A 45
RBUBE &5 SR BT UK AT I RO 2 iy Jo) 304 R
T VR E AR B 5 e R 2R ) AR A AN R
5 SCERISIII S5 18 230L, PR b AE R A H R AT 45 TR
R, JFURPMRERY Bt TN T KRR, &2y, FIH
TR I LI b M R A S T T R 1) 0 R
REFEM 26.01%. 39.43% (K 5) , SENIPEFHFL
B 35%B 380% M T . pbAh, WFST S SR 2 B A H A
B PR BRSO BT R, AR W I PRI SRR e
R B REAE L
2.3 FRRMBELMHERSEEES. BESKBHEE
HEE

T 2.0, 2.2 HiER, AHARX (5 . a6 i

HVAR 5 A BRI USRI i e B 2R L W AR
He Do i H A& s SR BUC, BRI AR R
77 i A3 BC R 23 ) e B S G
2.3.1 RAHELEFTHS
HHE 10 JIr L. R A= 0 S i 6 i die R s A7 0
7120 15 099.20 Ji' GI, 47 # JRU X RIBEA T A i AR SR R1 AR
7R, ARG TS RE RN 46 643.77 MIAP), AR
A FE AR S )i e A T 323,71 U7 ¢ SR AT
DI E 2 PN e S/ R E I P NI Sa S )
1 6731.89 )1 GI, RHFEAXRERAR 144.33 J7 t S
SPE G RN, WIRIX &ALV BRI R EE
WK (2100, £9204.09 )7 GJ, KW =HA,
RIFRER L 4 305.53 J1 GI, HiAth 3 4 b F-3& B A0 RR
s N S A ) R S R PRI S O 15~ TR A LS N
F 10 RIRRKEYSEHRREEETED
Table 10 Total net energy production potential of Jatropha
curcas L. biodiesel

an SIEMI epgra BETE 6l
i 175.26 5915.72 219.02 3288.37
PN 21.83 736.85 237.69 3568.68
S 1.00 33.75 56.51 848.44
il 1.35 45.57 27.70 415.89
HER 0 0 16.38 245.93
il 199.44 6731.89 557.30 8367.30
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2.3.2 BREBEAMRBMES
XRS5 A, AALE AR E R, T
AN IEE] S EC BRSO R S s g L Uk
AR (R 11 o GiRW, PUR 5 4 BRI A0
PIREL VAR ) R 5 AR o 1 591.66 7 t.
SEGVERY G 1D, BFRX &AL
X R K, 3£ 967.79 5 t, IR A=A,
SR 20 474.26 75 t, HoAh A Ol A R S R
FAXFBLA
R 11 T S BEARRR NS SR E S RRHEE 7
Table 11 Total GHG emission reduction potential of Jatropha
curcas L. biodiesel

SR gy SRR
il 175.26 599.61 219.02 368.19
=~ 21.83 74.69 237.69 399.57
TN 1.00 3.42 56.51 95.00
Py 1.35 4.62 27.70 46.57
G/ 0 0 16.38 27.54
&t 199.44 682.33 540.92 909.32

3 i it

P T3 T i R 20 T 5 o 5 P R R R
P RE s =S AEHER I Tt D, D R AOR:
55 Ou %y (2009) BT oT 4 R4t

HEAZE S S BE I 0, JE VA I AR
A3 R 1) A R SRR IR A4 40 S 3 1) e USRI 1
TR AR RT 1, Ui T R BRI A B ar i fe 2k
PR AT B RO A S RE R LY 2.26
GEF ) 1.85 BEw i) , 5 ousd (2009) ©
THEARTF 1) 2.004 BT « 6T BRI A= 4 45 3ol A= o J& 3
W ASHS, A BRSBTS T, CHy f
CO, #RE LI A=Ay F HIHEBAE, A NLO BEe IR
T2 3 A HE TN A S e R B A, Tl = SO HE s &5 1
5 SCHRISTHIIIF 9T 45 T

IR, 7= it 2 TGS T4 v 4 R e R il & A AR ek e
AAEZEM, EHRrE P ROR RIS AR 2
e A, DAL I i i 7 o TR R R

W6 LERI 2 FloAS [ 45 4 - b A Jie A 4 56 3 7
i JE T RE R 0O RN IR B RN vl 0, B AR o T LA
A e SR R A B35 IR, R i = BE YA E
T $ VR 5, A R T4 s AR AR R T
(AR

4 % i

LA EV R S AATFRX, R ZHFL4se
VAN R A oy B o TR S5 073, 0 IR IRURRS 2 47 4 3 1)
Jeds . BeoKipReE . R EAAREHEE AT T T,
RN T 458

1) PHRT 5 44000 H 5 500 B RO A 1) 1 8 5 )
SN 199.45 F1 557.28 J7 hm?, 3@ B () Hb 2 U8 DLk
MRH RN 78 56 2 o &, RSP ABIX, 4

S A8 DO B R TN 87.9% . 2 MR A 4338 EL A
T, 4L 21.83 J7 hm?, 7 HAL 3 4838 B L R
AR/

2) FIAGEHESEER 2 FARYH L, REE
) 46 i 2B iy B B REAE 433 4 14.89 1 18.19 MI/L. v
LA e b 7= L B RERE R Bl K, T &
9.95 MJ/L; Hxh RURM P RE Y BE, 2Rt T FhAa By
BHRANTREMAE., £25. AIHEE. BiEwE i, &
TR SN 7/ < N L 2 G W /N 3 s [
1309 488.58. 1512 870.77 g/t, XM NGRV (i %
SARBEHE) 4354 2258 018.73. 2 054 636.54 g/t. 4
SR B < SRR IKUR 2B A S mT LA SR A0 B R A I A RE
I = S HE -

3) BRICH A S RE R KB AR R
15099.19 /7 GJ, #4ZMEULIX QI T A= 2e A==, N4
AR AR S ) BE A Y T 32371 U7 t . T
VG A R 2 f 48 e Re v 15K, 20908 9 204.09,
4305.53 Jj GJ.

4) PR AR BB BE TR AE A i AR DR HE Y
0 1591.66 J3 to LAJT P F A X OE HEE iR, 3k
967.79 Ji t, HUCABHEA, BHEZ N 47426 )i t,
HoAth 44 1 5 3 A ek HE 1 AR X8R
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Assessments of suitability, energy capacity and environment impact on
biodiesel from Jatropha curcas L.

Yin Fang?, Liu Lei!, Jiang Dong*?, Ren Hongyan*>
(1. College of Earth Science and Resources, Chang’an University, Xian 710054, China; 2. Key Laboratory of Geographic Information
Science, Ministry of Education, East China Normal University, Shanghai, 200062, China; 3. Institute of Geographical Sciences and
Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, China)

Abstract: To provide the basis for the development of biodiesel from Jatropha curcas L. (JCL), marginal land suitable
for JCL planting and their spatial distribution, suitability degrees were investigated, then total net energy production
potential and GHG emission reduction potential derived from large-scale planting of JCL in southwest of China were
estimated. Multi-factor comprehensive analysis method was used to identify marginal land resources suitable for JCL
cultivation, make suitability assessment, and obtain their spatial distribution, suitability degree and total amount. Then,
using life cycle analysis (LCA) method, the life cycle net energy and greenhouse gas emission reduction capacity of
marginal land resources with different suitability degrees for biodiesel production was calculated. The life cycle model
was expanded to obtain the potentiality of total net energy production and greenhouse gas emission reduction of JCL
plantation. The results showed that the areas of suitable and moderate suitable land resources for cultivating JCL
werel 994 500 and 5 572 800 hm?, respectively. Using these land resources, the maximum net production potential of
biodiesel produced from JCL and the total greenhouse gas emission reduction capacity in each year would be
150 991 940 GJ and 15 916 550 t, respectively. The results can provide reference for biodiesel industry.

Key words: diesel fuel, biomass, environmental impact assessments, Jatropha curcas L., marginal land, life cycle
analysis, net energy, greenhouse gas emission reduction



