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Tasks in Japan Leader: Kenji Imou (UT, Japan) Carlos Lucas (UEM, Mozambique)
Activities Schedule (from 07/2011 to 06/2016) o
— Responsibility
Calender Year 2011 2012 2013 2014 2015 2016
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Tasks in Mozambique Leader: Kenji Imou (UT, Japan) Carlos Lucas (UEM, Mozambique)
Activities Schedule (from 04/2011 to 03/2016) Responsibilit
Calender Year 2011 2012 2013 2014 2015 2016 P Y
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Boane Block Map

Block A Breeding Experiment
Block B Cultivated method Experiment

Block C Intercropping & Plant density Experiment
Block D Crossbred Area

Block A 0.55ha
bt Block B 0.34 ha
Block C 1.35ha
L Block D 0.42ha

Total 2.66 ha
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Experiments each Block

m No of plants | Propagation | Transplanted Origin Experiment

852 Seed Jan-13 Project Breeding
32 Seed Jan-13 Non-toxic (Project) Breeding
277 Seed Jan-13 Mozambique Breeding
B 492 Cutting Jan-13 Mozambique Cultivated Method
C 1540 Cutting Apr-14 Mozambique Intercropping, Plant Density
1310 Seed Apr-14 Mozambique Intercropping, Plant Density
D 625 Seed May-14 Project(Crossbred) Breeding
428 Seed Jan-15 Project(Crossbred) Breeding
Total 5495
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Accumulated harvested datain project plants
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Accumulated harvest data in Mozambique —39%
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Project plants 55.8 2921 254.6 229.8
Mozambique plants 20.3 106.8 86.6 76.3
Difference 287 2.7 2.9 3.0
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#1-1 N TAEFED FAr 10 R0 R =5

Plant No.| Female Male Harvested Fruits | Unmatured Fruits Total
1| 624 1022 1039 147 65 212
2| 100 988 1044 0 132 f 132
3| 110 988 1044 0 114 f 114
4| 323 1042 1020 33 46 f 79
5| 343 1042 1013 26 31 f 57
6| 221 999 1044 5 46 f 51
7 5 1052 1039 0 50 f 50
8 7 1052 1039 0 49 f 49
9| 144 982 1014 19 25 f 44
10 31 1052 1039 23 20 i 43
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Comparison between crossbred , project and
Mozambique plant
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Accumulated data by different amount of fertilizer
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Damage of insect

Termite

Lear Miner

Flea beetle Flea beetle
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Damage of insect
Yellow/golden flea beetle = Aphthonadilutipes

Jan 2014
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1. h=h

M~ MEEZEL, U br 7y OBBREOIEEE R 2 22 o7, BBRO% T,
BOWEDT-D, RESI, EICREREENDLY, RKECNERET DI LN TER
MoT=ny, ABBEPTET, HY DR 500g/plant DX 3ME, EHILICRKRE -7, INFERE
HIEERYTZD 13,0 RFEL -BREBREFER LI,

SEED CAKE EXPERIMENT IN TOMATO

O Transplanted in the middle of
September 2013

(J Harvesting started on
November

U The objective was to
Evaluate the effect of
Jatropha seed cake in yield of
tomato

1-16 b~ b~ ORISR

2. UEM f277 7 A iR
URM B2 02 4 5 48T v b v 7 7 BRI O LB & 30 & LTI, 44
NG R S S, TReD & 9 RS i 2 I 7=,

#1-2 UM S22 04 msc ) 2 b

L AR FE | B R
O [ R
Manuel Patricio | F~ MHIFIZHITL Yy hr 7 7k NPK BLGD | % Al | 15
Miquitaio (Mr.) | ZhE 27
(Efeito da combinacd@o de bagaco da Jatropha e NPK | 2 A

no rendimento da Cultura de tomate)

Josefa Zacarias | LA AFEFICBITH Vv bua 7 75k & BIEAHEIC | F k| 15
Paruque (Mr.) BOZhH 27 H-
(Efeito da adubac&o organica combinando bagaco de | 4 H
Jatrofa e esterco de galinha no rendimento da
cultura da alface (Lactuca sativa L.))
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Rosa Jaime VX A BHEECBITAYy hu T rREEFED | K| 15

Vilanculos 1t FH 7%h 5 27 4
(Ms.) (Efeito de aplicacdo combinada do bagaco de | 7 H

Jatropha e esterco bovino sobre o rendimento da
cultura de batata reno (Solanun tuberosum L.))

Simdo Humberto | b ©wEwm 2T 5 HHEIEEO R E ok | 14
Guambe (Mr. ) Efeito da adubacéo organica no rendimento de gréo
do Milho (Zea mays L.) 10 B
Albino TNARBIECRB T 5V b7 R AR | A 13
Antonio NPK AEAEF D Z2h 3 2843
Inacio (Efeito combinado entre Bagaco de Jatropha com | H

Mocha (Mr.) | Esterco Bovino e NPK no rendimento da cultura de

Couve (Brassica olerassia L. Var acepala)
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N HOD, FEEOEWY 27 DD = LN HERI S -,

COHRER—RZV Y ba 7 7y BEEWE AT 5 EREETHY, FRERIRIC
TRESHBIZOWT, FHEICHES T RREB LI ¥ v Z— R — h~OHINTBiR 1T - T2,

« [EFRREN PE O FLnE 2Bk

« BDF & [ETERAEE DA BERAER

- FERERT X D PEINERIE O IR

* BDF EHEX D U A 7 5l « &

« BDF 7°7 7 N OHARALERE O FT
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ORI VS (DRES

[ R A PE 0D HLRRE SRR

ARIFFENZ DWW TITH LR T & OEEETHED TV D, BARMIZIE, HRKFETEDTWD
[EZRREHOE SRR LT, SElR 7 — 2 o R Oy, SE L2 BB O & A WHE
FHELZ SWTHL D LFE 2 D7,

BDF & B D BRIGE SR

EFYW =T OT 4 — BT VR OFEROEIFE A D AIREME, & 5T
BRI B IS E %, BDF KO v b7 7 il & SR ARENC & D RBEER %, BIEMH &
NTCNDETA—BLZ U VU ROFEREASND EHH SN T A —BLm v P v AT
LG OIEEBR CIRBERBR 21T o 72, BEEREHC OV T, BREERBRIFZBIR L, £h
Z O TTRRBES: & PRy D BfR & FE8R - fifbT L7=,

B3R 55T K 2 PEI AR O 7 MR AR

FHWE L L THERA L TV AMEITARLR— Lo AT VEHTH D, U A—PEEHEA
T RIEERZAT O LS, U N—EBEOREEEE WD Z & IIRERITENL L2V AT RerE
NHDHI-0, BRFICHET AN T U THOERICHEA 2B ML ED -, Z O
221X, BDF 7°7 > b OH/KABREANBAR I b B3 5 728, W& 2B E X 2 EAREIC -
TWa,

BDF & HER D U A 7 3 - & F

T =BT D IR BER DY RN, BB D HE Uy R LA,
¥ ha 77 70— REAINHDOERRILVR— LT AT VSRS, RILR—/LT AT L5y
FRAER O U A 7 G OBR%E, K OBIRENIZ L D ARV AR— V= X7 )V R R O
BRI 21T 5 72,

BDF 7°7 > b OHEAKMERIE D FRES
R <BEFREEIC X 2 PEMARAE O BV > BFSE & BELAH I CRFE A D 7,

@ LY OFHE (RARFHENI KT D AR B OZRIR L E A > 787 b
B H == b ~DOENBEEAZ B L C, FHE 2D ZHEE L=, BEEE R4 Bl
WKIT-2,3,4,5 45,

[ FBREHE PE D SERE FEBR

BIRTRY I T L, FEBRITHEERFCHE Lo, R RpIicciiE I [
TEBREBHZ DWW TBREBHIZ B E A R LAR — /L= 2T )L OS5 RE IS OV T b 2 [E L TR
YD, Ux hu Ty ERNEREO B LN L, TV B =2 IC B L T D,

PRI IR I B9 5 ELRE SEBRITZC Al R & T RtlR 7, PR I3 AR LR — L 27 L0
EHEINTND720, BEBREHRIESRGZ2HMEICT 2 Z ENEEIC/R D, Y1, BER%
BHGERF OB K D VR — L 2T L DS RS 2 R S+ 5 B 24T - 12, FaAl
FEBR L LT 2 BRI RO 3 WiRE, PEMFRIEZ B L, FEBRE ORIV R— /LT AT ILIFERD
HEZITV, ZOREREE 2-11T7R7,
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3% 2-1 MBEE & AR LR — )L 2T LA HT il 5
Heated

Unheated |=a0 7785 [ 190 [ 200

Solid fuel O O A X X

Distillate X A X X
O FAR—LT 2T VEHA] A R R—L = 2T VBB A
X RILAR—/L AT ND

FEERIRE OIREEHIER LN 55 2 5 EIMENRE X 190CTH->TH, NTYFOHT
200C B TWDHAREMES & D728, 200°CLL ETlEA /LR —L = X T )UITS iR+ 5 &)
kL 7=,

Rk 25 HEFEIZAT o TZIB AL T, #ERRIE~OMBVEE 200°CLL ETHR/LAR—/L T A
TN 1B LSS 5 2 & b B DN ie o Te, ZOBTRARD D, EFEHEH R B R
DILRTHENLNR—NVZERAT N EGRESEDAEELEOH H 2 ERIB ST, HRKFETH
Z DR ETED LT BB E e 2 D, fERICHEZ LiIFTn 5,

BDF & [T D R BE R

WRZees 1 Bl LT, =V re— 7 mEORFRNELZBRL, Py a7y 71—
RAA NV (CLTF, JCO) & AF N AT AL FICT 1 — BB WS FiEZ e LT,
7272 L, JCOIXTlREL & B 2 BRIMER A BT 5720, TOFE ETIET « — BRI
FREAEZEACDAMREER D D, 2 2 TR E OIRAFIHZHEFICEREZ1T - 72,

WFZEEs 2 Bxpe & LC, B K 0 2 CHo X W D ETHERESSREEN OKEBNE S
7RATIZ JCO HIRA S DL HEEMRE Lz, FRICHWET 4 —B L v g, BIfEE
PrE—ZICTHERA STV D EIFIC W o D AR TH 228, 2RI RO
SEETGICHE L, I OT  — Pz DA (EEREMER ) It oV Th E
BRA1T o7,

ZDOFER, JCO40%IRAM CHIITHER L O VU MRE EEHTE 5 Z 3 yino Tz,
F72, ST E DIRA T JC060%IRAE TRIRETH H Z LR ST,

KT — & &K 2-1, 2-21TF, FERORBERPEF L E—2 UBM THELN TV,

S 45

o + Engme: ER2500D]
S 43 L ow=1400T/cycle W Ne=1320 rpm

g 4

= =

T 41 - Omy=750 J/cycle

= 2 <O

g 309 * <

=

T 37t 4
=

.

-E 35 i i i i

= 0 20 40 60 80 100

Volume fraction of Jatropha crude o1l [vol %]

X 2-1 rREVhER

- 16 —



B ISF mSOF Engine: ER2500DI

_ pJ -
left: Oin=750J/cycle Ne=1320rpm
right: Oinj=1400J/cycle

9

particulate matter [¢/kWih]

Specific mass of

0 20 40 60 80 100
Volume fraction of Jatropha crude oil [vol.%25]

2-2 PM(particulate matter) OHEHIE:

E TR OIRBEMT FEIC DWW TIE Y ¥ b e 7 7 fi O MERE 2 B L TR S
T L AR, BRBERRE A RS D o OB R BEST 2Rt - BUEL, RBERBR A 1T o
2o X 2-3 ([CRBRABEF 5 L OB E 2777,

]EI = Sl =
Filter holder

L — I_
Laminar flow |~ i Dry test gas
calculator meter
W |
f _ =
L1 ¥ Pomp
MEXA 6000FT
(Gas analyzer) N o o
b O «of
- . o (SF
Intake 1 l 2 L g .
blower [ Surge tank J_* = Data Logger
(Temperature
Laminar flow meter  combustion furnace measurement)

2-3 [EFEREEFH R e sl i 2t 1 D AES 1]
2-3 |\ RREERBREEE 2 VY, U b e T SRR ORERR TR A T, REER
FRORWMAE K 2-4 12~ T,

Time[s]
1,100 1,200 1,300 1,400 1,500 1,600

—Combution gas temperature[°C

N B S
Qo Q O O
o o o o
Temperature[°C

!

(a)Smoldering (b)Vaporization (c)Surface
combustion burning

2-4 Tx w7y BRI ORI (KR E_ IR
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PRBERFRIC I 1T DR ER R OFAN A UL FIZRT,
() W5 0 RBE « BV iR O AL LT IR DS Rk ST, 2 EDOIRIE % 11 5 BV R s B
JGIREETH Y, PEROFHBIILLTOEEBY Th 5,

« AITEMEARERR) (SOF) 1XmVy, A rTEMEA A Sy (TSF) (3R

« NH3 & > 1050ppm

- HCHO = B <A HH [R5

o ST PR

- BRUTIR
(b) ZRFEIRIGE (O MRIRIGE) -« [ERIREHZ & F 02 Fhi il S OAR R ST 23,  IRIRIREL & [RIER IS
AR L THBET 284 TH Y, FROFEITILLTOMEY Th D,

+ SOF 1% 0, ISFiE@mW»

« NH3 & & < 500ppm

« HCHO J& £ < 15ppm

O UTEA

SN G
(o) RIFPABE : R ZIT L A EEE R, BEFE UTFRLIEDT R (C0.) 7 & N EARR LS
DZEFITIL L TRELZ LTWAHEETH Y, RRUIH ELEA+H0TH S,

U EDORERRELY, 1 BBMEOATIEIY v b o 7 7 MR ORBEII A S ThHDH Z &
Mol T OFERE % T HRE TIEHT RBELSE L LT 2 BIRBEIC L D 7y
FA N —=T7BRICEF LT

PR S T R D PRI AR O FR AR

RNVR—= VT AT N ERETDHEOOT Y ha 77 A F)x 27 ULl (FAME) 4 pE 4
OBRFNCET Lz, A¥/—LE J0 EORAREGELEZ, SliEks n~ 757 (—
(HPLOIZ TR BN D B —2 OEALZ ST - Bl L7z, TOREE, mAR— Lz 2T E L
T 2-5 IR T 4 DD —7 g5z,

= e R

s ' 2100 18 ww 18 b0 [T ENT) IS 24100 Wi 10 w5 whe w3 FT) 278 e
Retention Time (min)

X 2-5 AAR—/LE AT LD HPLC T — 4

TRV AL ) =Ty br 77 MOBRAEEREEEZ THRVR—IVT AT VO &
T OMTIHE LR, X 2-6 IR T T — 2 Mg b,
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100

X 19 ——E—71
1 < —A ---E—22
i \i ——E—23
0.1 L
0 1.5

0.5 1
FPIAVAZ)—N/SebO7 7
2-6 TIVH IV AZ )=/ Py ha 77l RV R—L = AT LFEFER

ARIVR—)L T 2T VIR (X 2-6 {itdh) 1303 TR LT 5 72 OF ORUME T 1TFE 00>
WCRZ DD, BT ENHELNIR-T-, Py bha 77 WETADY AL ) —
IWERIEESEAHZ LX), RILR—ILT AT IVEEIFR 2 e TERVVKHEIC £ TR T

LAREMED S D Z LR E NI,

IROWFFEB M & L TR K2 B & L 72 FAME (LERIC DWW TS 2 e oD 7o, ARAF5E T
RVl FOIEEAAN—THLEHIEREI L BH 7 I VI TR K ZLE L L2
FAME ALHATIIBAE SN TR Y, £O A vy 7T M b KHMIEIR TREICEB L T\ 5,
BRERAITH 513000 TR, KEFENZ LOHBT &I 2867 S5 YK FAME
koA vy FERMEEHNT, TP E—RPI v o ~v—IVAFLEYy b7y 7
F-% H 7z FAVE A RESRER 24T o 7o ATF L2120 A5G b AV HEM O (AV 8) 285202 >

-2 B ELILE FAME #13 50% LTI F - 77, REaRERA2X 2-7 1277,

EL L]
o “
863.0kg

22% MWL /—SWM 113kg
Bk
l " am T

MR — -3 “

k]
550kg 423kg I I

BDFIRME S~ o¥% 3kg

et T —
KOH 7.61ka J BDLEr

¥EBDF 431.7kg Elald

s /—n

e I l am I
BXS/—NEM-OX | Wi/ —IVBDF
52.0kg 356.5kg ||
555 ' —
)79 L - EX X
ax (B (4. THM) = e
L 2 am )

I WSBDF
| |

2-7T I x »~—PEY Y ba 7 7 Fi 1O FAME 58k 1

BTRERTHONERSICEENTVWARILAR— L AT LEH &K 2-8 1277,
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1400
1200 +
1000 -
800
600 -
400 -
200 -

mPE] mPE2

mPE3 mPE4

PEsE (g)

@\;”‘ &S 4 & *ﬁ"
% N
Y &

X 2-8 FEHIAE FAME & AR D AL R — L= 25 )L (PEs) & A &

B 2-8 1T XY ICHEETRD 7 — Y AL R — LT 2T ANEL GEN TN D, £
7=, MM CIIMSH & U CHTE L CW D RIS ALV R — /L AT V33 LT "l REME
DIRIB S, LA DO KR IVR— /LT AT )VER EIZ R URSRLE R ©f5 b =4k
DANR— IV AT IVEFBOREDMEO OILRT ORERE P CHR LR — L= AT Ly
iR ST D ATREMEDSHEIR S 7=, Bf&AIIZ FAME B D iR LR — L 2T L 3 R IR Vi
FEIZIR o TWD I ER D,

FAME OOf5 BUE AR EREFE TR R — LT 2T LS HE L TN D ATREMEDS B & HEH
INT=ToD, FEBREEFEIT T FAME OFSRMERE IR AT o 7o, FOREREK 2-9 1T 7T,

100
EPEl ®PE2 BPE3 @DOPE4 B#PEs
S
Eﬂ: 80
=
AN
~
IN
X 60
H
AN
~
i)
kN 40 |
D
%
20 |
0
B
¥

2-9 EERSEEPEICEIT 5K TROFLR—/LT 2T LR R

X 2-9 738, WifE TR CRIEIZANLR =)L 2T LN T2 2 E RGN -7,
INHDOFT—H )35 FAME FERUEFE DO TR THEE L CWARILR—/Lo 27 )L % KIEIZEL
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RS ZEMNARETH D Z BT o7,

FEHEREUCE LN MR Y —Y 2 FE e L TbbAma i RE L7z, X 2-10 ICRMEM %
Y, ALFEAR P IZ AL — v AT VIR & e o T, R T — < XA RN
T2 2 &N EMHARBUC I IR A &I S -,

X 2-10 Y% bva 7 7 ¥
WIZ, RNVR—=NVTZATNVGREEZEZ DT> T, RAVR—IVT AT LOHEERDD

EBEL, WIVR— VT AT )VENKDSRT 5 Z & TR LNET EHE SN, 2072
R A WAV R — V2 AT VR IR 2 AT - 7o, BER ER O ER T X 2-11 [TRT,

PEsTH . iE : Somi PEsHH &L ;% : 50ml

F-{eH7}: 50ml

HPLCHIE: 24058118 ( =

2-11 BEEEBRTFIA
X 2-11 OFNAIHE > TH DT ROSFER & R R— L 2T VEFROBRZ X 2-12
(R T,

100
a0
80
70

B0 G
50 -—_p—21

40 -2
30 —r—— 273
20 —— 274
10

BER0)

0 10 20 30 40 50
B¥RA (h)

2-12 FUGHERR] & ARV R — L 2T VR

U R—B A 48 BRI XA L AR — L= 2 7 L% HPLC & AR RSB £ g S
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D e ghol,

FERIZ LD ARNAR— NV AT VN R DR R T Z LD, HEARF OAEMIZ Y /X
—EBREAENFET A0 ERE L, B2 MY 77 0 —BEEE A2 VT Y X—E AR
DWERFER AT > T, FEER A 2-13 1ITRT,

,./"', —

anE{E
EZR 77 N —EXIShAD Eﬂﬁﬁ“
OJo=——oRAJICER®S (RS HAEE
@ DR
VIR—EEEBETHD pHa)GE‘F

X 2-13 U \—PpEA R A TFIE

ASEOERTY N—BREAEOHFENMHER SN0, FLAR—/LZ AT VTAKRAD
NI T VT ETCRBGRINDAREEDH D Z & BRI NI,

PbEoF—2X%0, Uy ba7 700 O8N TERIZBW ORERLERE & ORI
ONTHRNR— VT AT VA ES 2 EAVRE N, 2 ORER SRR HEE L,
FERLERE CTHAE LTHEKIZONWT S U S—BAEFEREIC L 0 SRS VRS 2 & 23 6
MR o7,

BDF & HEA D U A 7 2 - B HL

BDF (FAME) @ U R 7 FBRIZ DWW TIE, <BEREIC X 2 PEMFRE O MR > oo TR
LT —H Lz,

JCO 2T 4 — BN DA TRBES BT 5A, W OBRBESRECTHONTEIRRIETH S
TORNA— VT AT ANRELRFICEENDZ LT 2720, L L, @iitaERrodE
LHIZHENR =V AT IVINEGEENDDTHET HOLERND D,

B e JCO ZRA LTBREI A L7254, AR —om X7 L LR BEdE Ak 53 23
HPLC DY T v a v Z A LADRICHBATICER>TLE I 72D, HAR—/LT AT IVOIEH
RN, 2T, BMOMRDVIZ - N T hH U EFERT LI Ik oTa—b
RIRBEHES H DR VR — b AT )V OHIE 24T - 7=,

a—)L RBREBEE LCIE, 11 By A 7S 1 BB T 7AYo 7352 &2k 0 HERIRE
A BT a— FRBEZEBLTE, TNEBVIRTZEIZEY PMOY 7Y 7 %975
776

JCO iz & £ D ARNAR—/L ZF LT HPLC @ 24.1~26.3min DU T g v Z A LT
E— I RNEND, ZDOVTF g Z A LNIERL, JC060%+n- kU T v 40%IRARE!
KR n-hUFH2 1000KEET 4 —BLZ o2 Ta—b RERBES® -0 P 2528
L, PM Y v 7 AL —HHEIZ KD SOF 43 &2, SOF 3 DB /VHR— VAT VER &
AT B — L RBRBERED SOF 43 12D T HPLC I THOMT L7 2 X 2-14 105
7
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Phorbol 12-myristate 13-acetate(PMA)

L0y
5 | Wavelength 280 nm
= 5]
g 2] .
. | — bl [ SE
g ol n- kU502 100%8E JC060% +n-F U FH > 40%iR
4 | = PAN I =
£ Jco f8 FI: D HPLC 7 — & EREHE F BE D HPLC 77— %
2 259 0
< | |
i \ FEs E—¢
0 10 ~% 30/l 50 60
Retention Time [min]
s SOF with n-Cy;Hyg SOF with n-Cy3H,g+TO(TO60vol %)
= iasl g , Wavelength 280 nm Wavelength 280 nm * | 1
= z =) = | \
= 100 |- 3 £° g |
=4 i I 8 by S Iy b3
£ 73] 48 £ Nl g2 2™\
]
_2- 50 wV = . }. < S (‘*r—a' o
© s | V] ERE s (\“V i B b \
] — 1l \ 4 =%avelength 280 nm
007 T
0 — — T e e ST R -
20:0 25 230 3 g 200 225 250 275 300 %00 25 250 215 300
Retention Time [min] Retention Time [min] Retention Time [min]
oy ‘Wavelength 254 nm 7 * ™y
o 935 ghZ _ g e A
= 2 q - — Y A
% 100 o z 3] £ >4 <3 S (\7"\1 i~
o * = Vi l = §‘, = N
3 ~ 8 f— iy ) B ~
g7 : g21 \_/ — g2
= £ - B
S0 s £
/ £ 11
< \ < 1 2 1
25 A AN — 1 ; 25 =
3 e / i Wavelength 254 am. Wavelength 254 nm
0.0 ; ; | 0 ;
200 225 250 275 300 20.0 225 250 275 300 Yoo 75 250 275 300
Retention Time [min] Retention Time [min] Retention Time [min]

X 2-14 JCO H O n— b U 7 > 100%8K%EE, JC060% +n— b U T 41 > 40%IR A A F IRF
@ SOF 45 HPLC 4t 5

X 2-14 129 L 212, n= N U7 B2 100%6REHE HIRE & JC060% +n— kU 7 7 > 40%iR &
PREHE FHIED SOF 43 HPLC 7 — X IZEITRO BT, HILR— /LT AT /LD E—7 3 S
Nignoi-, BRREIROBRBEBERKR D TH > THERALR— VT AT VN FEIE LR &
ﬁxﬁ%mul_luj;'%f’

INETOMENSEHBEECTH-> THLRLR—=LVT AT IVIRG THREIND Z &
W3 t=t=8, WO E LT, JCOFDHLDIZOWT, JCOIZEENDFRILKR—/LT R
T IV DR ATREMEIZ O W TCHFZE 24T o 72, T OWF3E Tl 7 — U =28 #7485y 645 (FTIR) %
Hui-,

JCO BTN JCO D A X ) — WAl (A 2 7 — VST A &% /) — v 2 TICIE L
T IZOWT FTIR 9#r 24T o 72, £ OfER %X 2-15 12T,
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SvhaT7EH N

(JCO) O Glycerol 0" ~O
1741 cm™ (o

5

A5 )— )Ll

#HMEPBEDREM

4000 3600 3200 2800 2400 2000 1600 1200 800 400
Wavenumber(cm™)

2-15 JCO B INA & /7 — VI D FTIR S5 4T SR

JCONZE FNDHRNAR—/VT AT )V EITFIXIBIARN DS, A2 7 — ViR DR v R —
LT AT OVIEEEIZEN, 65T, FTIR @ 1710 em™ O B — 7 fEAN R /LR — )L 2T )L EE |2
ST HEEZLND, AF ) — VISR EZ RN L, 1741l cn' OB —ZfE & 1710
' DO AT T2, FORERAEX 2-16 (TRT,

. — Lz RIVR— LT R FILEKRDE — V58 EE)
PEsD 53 AR EEHE 3 = L7 (P ESEDE — 58 E)

1.50
1.45
1.40
135 |

g 1.30 r
1.25 |
- 1.20 |
1.15
1.10
1.05
1.00

0 500 1000 1500 2000 2500 3000 3500
Radiant exposure(kJ/m?)

2-16 $RAMRBBEHZ X B RNV — V= 2T L Do iR

2-16 X 0 SRAMRIBEHIZ X 0 SR VIR — L AT VNG S D AREME S IR T2,
HPLC % TR L7, RN R 22 2 723 BHT DWW T, JC01 g DRV AR—/LT A
F LR A HPLC CHIE L7-fE B4 X 2-17 1Rt X 2-17 LV, B )es 500 kJ/m T
RIVIR— LT AT VW Q0%LL LR S, D%, BICEOHEIMIEWDIRENET 2 & 035y
Mol
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0.6

0.5

0.4

03 -

in oil (mg/g)

0.2

Concentration of PEs

0.1

o o
—

0 500 1000 1500 2000 2500

Radiant exposure (kJ/m?)

[X] 2-17 JCO IZ4EAMERIBET LT- & & DR LR — Lo AT )L D4y fifdh

JCO TH > THEIRBHIC LV EARNVAR— VAT N EDREEDHZ ENTE, L
2L, JCOZDHDDWEL - {LFHMEE 2L L TW D aletidd 2.

RNVR—=IVERAT IR EIND Z EMNHL N2 728, RV BR—LT AT )L
OFRAERII N N BB A 5 2 5 WRetEN b D, RV R—/L T 2T TN D BRI 5
BAHGZDZENMLNTWDIYD, FIVR— LT AT LR OFRIVR— /LT AT Vo iR
BRI DWW T AN EEAM L (IEH b &R EALAMAE : Normal Human Epidermal
Keratinocyte , NHEK, BBk N+ i) 2 Fv iz U 2 7 SE I FIE O BB % 2 b 72,
BA%E U7 sk ik OIS & [X] 2-18 12”3, ANDEERLEEEE 2, NOREMIEAZ &5y
T 74NN ESE, Ux b7y liTm~ Y g REE TR G AN & Bk 8T AL
JE I~ DB T,

owB TZ )3

a%2s, . P
o S L= %3‘8&.
Sats 3% 2q,
S £ o87
sSves, SV = L 2
@R U st s

3989, s 8 SSve,

Lecithin

o
H3c\/\_/‘\/\\/=\/\/\/\.)“
H3CWWM(°\

Q

X 2-18 =~ /L3 g L RBE TOHEMEFEMN 7%

BRSE SN FIENFMEZ R - 2Bk U CRIST D 02 R LTz, JC0 KR LR —/L
mz%wﬁﬁf&/~wmm%mow1%%$%%ﬁﬁLﬂﬁ%ﬁotof&/~wmm
WNZONWTIIA S ) —VORENHRNE )AL ) —VEFRSIRELTHY, RLR—
IWWEAT NVNE L AFET DI > T D, JCO TR R LR — /LT AT I)VER &N
D ==Y a L TIRIML TWA 72, ANEEMa~ORE I birnEEX N5,

FEERFER A K 2-19, 20 (2R T, HAR— LT AT S % 2. 5% TSN U7 R M pass
BIHFTO 24 W OMIBETFRIT 26% TH Y AMEFHEEZ R LD, Yy be 7 7l
2. 5% WIN L7238 b T, MAETFRIZ 0% TH Y, HIME Db D2 5 SHa DENE
KL 72 D Z LR ENT, - T, BR LI TEIC CTOMAERY Ok % SHE rTRETH
D DR TET,
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o

n

=

Numberofcelk [= 104cell]
[ "

=3

mumberfo celi* 1031k ]

[X] 2-20 JCO D A FZJ&Hll -~ 28

BAFE Yk 2 F O, S8 % BRES L 7= JCO 12 DWW C A B IC k3 2 BtE kI 21T - 7=,
ML LT, EFEt MM, Bl LT, HuMedia-KG2 (AHuHREREA S 2
VY, BRHEF T ORRE DY 500 pg/ml 12725 K 912 JCO A FAL L CRlBt &2 L7z, 3.5X 10
mns@ﬁ%_ﬁﬂ%ﬁWL(m4/%;N~& WNT 2 HEEEZ1To 70, AEfiintko

&, WST-8 7 v A {E%E 7z, JCO IZEEHMER (352 nm) 2 BRAT L7- & & o AR fIRC
ﬁféiéi%%#%%lzz1_rbtolzzliw SRAMR R 2% & 1000 kJ/m* LA
TTCIE, control (ZHATHIBAEFERMNMELS, MlFEENRBD 67z, LivL, 1000 kJ/m?
PLERRIS U725, control & [RIZELL_EOMIIEAEFETH 0 MlazrE wu?b%ﬂ’b?fﬁﬁ)oﬁ_o
PLEDZ &5, JCOIE, %640 (352 nm) & 1000 kJ/m? FRET9-5 Z L1 & 0 ARSI
%~V%5Zé:k&<ﬁ%f%é:kﬁb#okoLtﬁof,ﬁ%%@%%KﬁWT
HEIUCE EN DA EICIS U T, FHEMERT 5 2 L AR S,
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180

160

140

120

100 == s = - - — I - -
0 500

control 100 1000 2000

Cells viability (% of control)
s 8 g

[
S

Radiant exposure(kJ/m?)

2-21 SRAMERIRET B & e Btk o B AR

ARFFETIE, RIROFEOBRBEZFIAT S Z & T, B LE2@HSOICHET D HEERR
L7z, AR TIRAT 5 RIOFETEHEO LAESMEESFE2 M E LTERT AL E
ERIL, IBEOEGWERD Z & THEMEEREZ RT Ay F L LTHAT L0 DO TH
5, ZOHIE LT, EREDINLICTE E D RIRZENMRERINA TH L r vt F oz EE
7 4V AERIBFRCERIN L, BOEZHIE LR A 2-22 \ORLs, X 2-22 DX HIT, %R
SARRILAN 2 AV D 2 & THRAICIBEAER Z L8N b, LER-T, GRECRM, %
SRR E DRI E A GO S 2 22k - T, BERICADETIBGT 4 VA% 1E
BTED, ERLZT7 b b %, JCO L& BICKBNERELITH Z & T, BIHKEZHMT
REGIHTEZ o8 =& LTHIHTE L Z LN R T,

S ;

5 - 4 control
80

- 0.05%
£ -

5 60 - “ £0.10%
S | —]

% 0.15%
S 40

2 0.20%
5

D

~ 20 +

0 200 400 600 800 1000 1200

Radiant exposure (kJ/m?)
(X 2-22 SRIMEREGSTEE Y B & & V2 T U UBNINC X 2R Gkl o BGR

BDF 7°7 ok OH/KALERE D fRES
RIVR—=NVTEATIVINER R OMAEMZ LV T L2 RITR LT, 6> T, #E

K HHWHILTWAIEHEHIRFRUIC L 28 bIT+ariEE Bx b d, MiEERE LT

SIROWNAKRZE R, BV R— V= 27 AECTREMEZ 3N L7z, BB AEZ Y 2-23 (2,
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RERFER D 1 #l%2 K 2-24 |27,

IRBEK 99mL IRIE7K 9.9 mL IRBEK 0.99mL
FIE—IWIATN FNVF—=IWIATN FIFE—=WIAFN
DMSO 1mL DMSO 0.1mL DMSO 0.01mL

IRESIER OBE&7H (FEAR36°C.1 M 85 mER)

5

HERE Ny H7ABHESHETRE BB,
(36°C.24h) 7452 —TigiB A2/ = WTHENE-NVIATINEHT
og7Hd
HPLC AIE

2-23 JAIJIAKIZ & B RV R — L= R Ui ek By 1k

120

100 I I
0 I I

e =4 FEUI 5578
[ 2-24 7 HREEHE SO RILAR— )L AT V43RS (100ml 308}

D EE(%)
3 8 8

N
o
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2-24 \RT XD, —fEOWIIKICE ENDPEDIZ LY 100% 53R Ji 5 ATREMED
HDHT—ENELNT,

IHETOMENRREEZ S LIS, TP —2 JC0 7T o b odKELICE T 5 2
EEBEZ, BB G E U CRMCIT 2 5 HHEEREEE 1L DO RMFt 217 - 7=, BDF flidpE
AKe UTHREEFEKZER L, THH T ARESET CD #HE L, £z, HEAMEIC
HWEEBAR 7 RIZBWTRAE MO S RBLG bill~72, FEBRF1EOHM £ X 2-25 (TR,

IO T 248 (DT L F40cm, PN 1E20mm) (T
*E?%%F%K | | B E£30g vEE AN EELHSLELE.

+ : \
i% ! P . ™
= | - 50mL, 1285fE1C & EEEh & m
7:’ oy fiﬁfﬁyﬁf& mL, 128FfC & B~ = L A
) S Y,
N
W
P 5
7L Pz adl o MLI8 5K D cobz Bl EL 1.
AL EE 7K L )

L |

X 2-26 (ZFEH & LT JCO & W= At A rd, X 2-26 LVBALN R L DI, HE
FALEFITHRFE K & L TR A T 728580, COD 134T 0 meg/L Th Y, HEIIWES

TV sz,

2725 D T b m T BRI

3000
2500 |-
| | mmmoRk
g 2000 (FLAE)
§ 1500 & _ IR DK
Q (A
o 1000 |
= ot /‘ e FLALL I O it
YL S S — . . .
0 50 100 150 200 250 300 350 400 AR AALDT ATl
NTR Bk B (mL)

2-26 FEI & LT JCO % 7= FEERGE B

Wiz, EHECAE SNy O RFER AT 72, DRERICE O CHEIRA - Tt
O RBRG OHREZ R AT, X 2-27T IZZDFERE R T,
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10.0
9.0
8.0
7.0
6.0
5.0
4.0
3.0
2.0
1.0
0.0

-5 iRAY

- AL

== (mg/g)

A% 8)
X 2-27 HAR 7 - oilhsy DAL

B 2-27 L OBASL R L O ICHEKEMZT-2BAR 7 2 TiE9 ABIZ93% b DM BNt S
TRERNEONTZ, ZNOOEREREZL LI, TV E—JICTRETDHVYY M7 7 H
KD BEKEE S 1%~ T 2 &R,

@D BB == E~OEWBIR ORI

Rk 25 4RI B E i, PR 26 429 H~11 I CTTA~UL b « v B ERICARTE
KL TR BRI AT T2 HE 21T > 72, AHENZ T HEMBDE & Y JCO, FAME % H\ 7=
T 4 — B D R SE, BEMARIE 2 O TRIRBESEER, AL — L= A7 L@ HPLC &
W= 217\, BUIE URM I CHEE S BAF I 72t 2 o T b, SR T EKRE
(B DIFFERRRIE, ok 26 ARICBRME S - A RE= R X — I+ 5 EESHICTH
2-28 IR T XA MV T HERBREEITHT-,

Investigation of Combustion Characteristics
of Jatropha Oil Cake

Satoshi Kato!, Yoshimitsu Kobashil, Koji Tosal, Taniguchi Tatsuya!, Yasimitsu Suzuli! and
Alberto Juliio Macamo?

Kanazawa Institute of Technology, Japan

IUniversity of Eduardo Mondlane. Mozambique

Grand Renewable Energy 2014
Tokyo, 28 July 2014

X]2-28 FAERRET XX —[EHESEEEX A ML

SEDOFMERLE 7 1 2 TR LT & 9 ICHEF OfRl (Acid Value) 25, T v —27 (T
TSN Y ba 7 7 I OWTHERELITHOLERND S, RKIFIZHOWTIE, UEM
N 72 » CHFEIRFTE 21T o T2, F DR EZ LI FIRT,

Tx bu 7 7 REO SR & i O RS AT

REORIBEINEFY 2T 572012, N7 2OMBRES CTHE L T\D 2 FEFHDOY ¥
a7 ARG 4 BEREOIVERF 250 L CREZINEL, D& iT-o72, AFERE
I, UM T3 b% TR O % — W EAR OFRE OS5 A0 Fh L7 lER Ro—H % £ &
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DIZbDTH D, Ik, AFFEZHEY LICFMAEIL, SRTERZOHE N ERG R X
O —EBDOFHAE & & OIRNTIE D FEH-FEE 21T > 72,

1) I FERE ] D E

/&ku77i B O EZBRIES 20, BERFIXRZ2 255032, 08k
B, BARDBEORENRET DREN S D, 07, FollERRYICINET S = &
NERDHND,

HBEOHFIISE U TFRDOK 2-29 12757 Green:El, Yellow:E2, Yellow-Brown:E3 &
Brown:E4 DOREHINZINHE ATV, 3% (husk) ZHUY BREFE T (seed) ZHLV HIL, %> MZAR
THRWREZIT -7, 2 BEICIE L2 ORERZEHH L7-E, K6 AR TEENE
E—EEE o7, ORIV, FHENIZ SR Ae 720, 10 BLLEENTH
%%@Lt@%éﬁwto

Green:El  Yellow:E2 Yellow-Brown:E3  Brown:FAd
X 2-29 % bnu 7 7 REOIHEL GARE)

2) MO B AT ORIE & ) E &

W U 72 BV E Green: E1 OFi+ 70 FiOEBEZFAIL, E&0A0 & FEE RO 7= (X
2-30), Y2 T NEN T0 KL & D72 N TE D ARIZIEE D DR GILH D3, 200 KiFRE &3 AURIE
WO Z " 2 L 2R L TWD,

Mass distribution - E1
wv)
O
(]
&
Y
o
{4,
(]
0
£
=]
N AN NN S 8 A N N D
> tx'"\' ™ A '5& o’ °>,\ &V O
vy x [ SR> SO ) o’ A A L)
Q* QO QO QO O QO o 0' Q* O
Q N YD X & ) ’\
2) L) N > A Q %) ) <’> "\¢
:\,\ ,\:\ :bbc P‘o .hb ."> f)Q }:’ t\\ ,\‘b
ST
Mass (g)

X 2-30 fE+D'EE45540 (Green:El)

IS IO E R 25H L, HEOMM & VPHERZRDIZ, GHhR, ZKRBLIOV
I OREOFHNIZ P E RO 1 2 3E & L TRV,
INHEH) = & OffF O E OB 21X 2-31 1T, O EEITRAT 5120 -
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T, 0.5492 g 775 0. 7952 g & HENME A &2 7~ 3, B EOBLS B ITIHER 23 ) Brown:E4 23
PE LU,

0.9000
0.8000
0.7000 0.
0.6000
0.5000
0.4000
0.3000
0.2000
0.1000
0.0000

Average seed mass (g)

E1 E2 E3 E4

Maturation stage

X 2-31 UNHERA = & DOFEF O LW &

3) T DEIRBOFHH

INHEHNC & 2 B KR ROHERBFE R 21X 2-32 (TR, IVHEHIANE < 722 DITHEVVE K ERIT 7. 3%
PG 6. O ~HFHITIR T 2 RERNF O N, HIRITEROES, BKRT 5~6%508EE L
WEENTWDA, HEMANCET 2T 258 3REE KR VKT 2 /RS 5,

10.0
9.0
__ 80 73
& 70 6-8 6-4
= 6.0
g 6.0
S 5.0
g 4.0
&
=z 3.0
2.0
1.0
0.0
E1 E2 E3 E4
Maturation stage
X 2-32 UNHERAIC L D& KBOHER
4) B OE RO

R ORNE 1E n—Hexane |2 & 5 A Hi% & BARA 7152 IO CRHAI L 726 2R 2 [X] 2-33
WRT T, B THERIIBER S HET (IZHEV Yel low—Brown:E3 & CHIIT %23, Brown:E4 TIHET
TOMRET, FHROBRD OIL, PHEBIZ Yel low-Brown:E3 82 E LWRERZ172,
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n-Hexane extraction
50 50
43.7 428
417 39.2 45 404 392
__ 40 |-365 =40 313
2 & 35
£ 30 € 30
g % 25
S 20 o 20
5 t 15
o =
10 © 10
5
0 0
E1 E2 E3 E4 E1 E2 E3 E4
Maturation stage Maturation stage

X 2-33 IVFEHAIC L B &R OHR

5) fihi i JH oD i i 1L D )
MO Z T L ORI E ED T DU ~FIHT 25613, IKERME T OF 2
VR T D, FTz, BN @I T BRI TR TIERIME T L, FAME ORGEIC AF]
L7720, HHHEHMOBRMEIEN 2 LR E L, BMEONERRZM 2-34 1277,
2-34 XV Green:El 23 B, Byl T & & 6T 573, Yellow-Brown:E3 LARE
TR P R E N, 6> TERAEDBLR D B IR BRI A5 5 7 2 ILHEM X Green:E1 £
72iE Yellow:E2 N2 E LW LB L MNITR -T2,
3.5
3.0
2.5 —
20 |qg 18 |
1.5 —
1.0 —
0.5 —
0.0

w
N

g
B¢

Acid value (mg NaOH/g)

E1 E2 E3 E4

Maturation stage

X 2-34 UNFEHIC X 2 BR Ml iE D HERS

6) fii o

fli OB &, &l X OO BMESEORA BN G, o E &%
Yellow-Brown:E3 |2 HTHEDNTA 22 WA i i O Hb T 23S B A0 2 UNHE A Yel Low: B2 OFf
FREBEE LV, £77, INHEN O S IEV Brown:E4 ORIHIMITR b ERHEN EV, D
FERLY, ROEIHEICINEE LR CTho CHLRERGEZ LEEEAIE, il o BRME
D EFHT D2 ENHEE I, B ORGFEHIER X OMRFHF Ol ORI RIFE %8
IZOWNWTAER BRI EZ T30, BMEE~ORELH LT IMNERD D,

EFEIE, UEME OEFRFFERE O TH D, ZOM, FTHEEF TOFEEE L Tise
RTERFHEOEKEIOEMEIEIC LY, URMFAEORENIE, EEFEs L O HsE
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WCEE T AR OfE S I L7,

(a) V% br 7 7 FET ORISR (R RNRE, YW1 O FEHuatE & Rtk

(b) ¥ ba 77 A A NDOBLA Lk & RS

(c) Vv b7 7 A A IVORIPIRREIZ X B BREME R ~D B4 & fifpT ik

(d) ¥ br 77 I A VO ZEMERBEEE (7 o~y NI X DHIE &tk

() L'y R RESEEFHZ L 2 WRIRBREL O B B E & ATk

(F) WRARIRAL 0> 55 JE 0 TE FRAT

(@) WARBREL DR o _RABEF T L 2 @R ORI E & 7L

(h) T4 =Bz HOTIREBRE O MERERBRE & fifT 4

(1) 74 =Bz P WG RELOPER T A 8B LR T — 7 IREHIE & f#fTik

() XTI E v ha 7 7 A WVRGBREIOT 4 —B L= ¥ U~ DO SRR O
et S NETRVAES

(k) FTIR \Z & DHRIEBRELD IR A7 RV DHIE & fifth ik

(1) ¥v bu 7 7 iRIERE, MR X OBER OB LR— Lo 27 L OhHE

(m) HPLC |2 & B AR /LR — L 27 )L DJIETE & fRbT i

(n) Vv ba 77 E-OBEESMINE & TS

(0) V% b7 7 A DK EDMITEE & FRHTE

(p) Vv bur 77 HTOEMEORIEL L FHTE

(@) Y% hu 77 REOFREINFES OGS

(r) GCIZ X2 HC Do HTIE

BIFE, URMIZ T RREICRT 5 DO XA HEI N, BEROMEF LI TS,
Research Activity of Engineering Division
« Effect of storage condition on Jatropha oil property
» Influence of the Jatropha fruits harvest timing on the Jatropha oil properties
- Investigation of Jatropha oil properties
- Investigation of Jatropha oil application as diesel engine fuel
Activity of Petromoc Laboratory
» Investigation of suitable condition of Jatropha seed extraction and Jatropha BDF
production

® WIRHE TITAE SN TR T2 H - 72 R

RN T D 720121E, YV ba 7 7 B HI2E D & HE L OB O I
2%, TNHOEEN—AZ LIRS 2RO D LR H D03, A7 XORERMELE TIX
PEMIZ LB REDEA 2155 Z E N WEZD A X ) T ROBENSEAE IS %245
7otz BEAMEEIE 500~600 kg THY, ZOFETNHHELILDH ML 20~30%T
HDHID, Yy ba 7yl Yy hL720 1500 F~3000 H O/ > T LE 5, BFZE
HEDZ ETHENTEA LD, T —7 TIL—EMENRESINLED &, O
FCOWE LT UE D AIeER R STV 5, BFERICHSL ST 572 0IZiEm< Th 30 [
Skg DB CTH Y, ZOMEELL T CEE LI CTEX2RIBELZE I IVLENH D,

(3)-2 AR KRZFITET 2 BERBRE O

AR (3) D & LT T o AR ZRIC IR T B BB ORFZE 2> TG 2 777,
Wik 24 4E 3 HICEY U E— I MHERA LTZY v b 7 7 FiA O 2 gic X -
TRIEE Smm UL FICHHEBE L2 0 aikE e LTHY, FEIREMER T L 2 (o T
IMC-1A3F A, &I~ « [EAE 50mm X ¥ S 50mm) (& K 0 ETEEAE 2 BlE U7, (X 2-35 |2 EER
EEERT,
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Heat-press mold (®50mm)

Controller Heating
\ plate
=~ | =i
OO

Temperature
sensor

Pressure Hbarautic /
|

%] 2-35 FEhJHENEL T L A

BEE, B, BRI Z X7 A =2 L L, ZNENOKat#E#IL 175-195°C, 0-30MPa,
15-60min & L7z, S S 7 ERREL OBV EIL JTISM8814 |ZH#E U CHIE L7z, TG/DTA
VREFEHE 10°C/min, F-EFPH 25-1000°C, Z25H CTHIE L7z, TG Bk 6 & K, B
BEIRE 2404 L7z, F72, EM b= 3/L¥ —|X Freeman—Carroll EZHWTHEE L7z, &
FESGFE TS LZBEREHZ OWT, IR TERETHRLR— VAT LEREZHEL
776

IR 185°C, PREFIREM] 16 3 & L, [ENE/NT A—& L LI2Ga, SOV
(X EFHFT 203, 5MPa LA ETIIRESE(L LD »72, 0, 5, 10MPa Tl AN HIEE L9
<, D LOEETER LT, 15MPa DL CIIHEMRIE O MR L, Rmn =2 —7 4
YTERN, FHEEENT, T2 LD 15MPa LLEDENNMETH D Z ENIHAL
Lot

F 2-2 |Z[EIIREL & IR OIRBERHE D FRF & on T, EIAELO 35 KR8 L OBREEIR B 13 %
CIRIERBEDETH DN, EH 2L X — TR ED D LE->TWD, Lo LIKREYST-
D DT R X =BT ETERELO TR E VN, £723 2-3 ICHETBRE & RO %, # 2-4
WZEFEREL & IR O IEHEAR Z R T, BERREHIERE R N L <, BRIERFICRWEGET D0
ADFAE LT,

F 2-2 [ERREL & IR OBRBERE (RIS STk E)

Sample Solid fuel Charcoal

Energy density 25190J/ cm? 6440~21700J/ cm®
Ignition point 423°C 430°C

Burnout 556°C 540°C

Activation energy 112.42 kJ/mol 74.83 kJ/mol
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# 2-3 [EJE & R DAL (BRI SCHRAE)

Sample Moisture%  Fixed cabon% Ash% Volatiles%
Solid fuel 7.1 10.4 5.5 77
Charcoall 3.3 42.6 1.3 56.2

K 2-4 [FEREL L RO e RMAL (RIF SR E)

Sample C% H% 0% S% Heating value
Solid fuel 48 6.3 34.7 0.3 19680 J/g
Charcoal2 83.2 2.1 9.9 0.3 28000~31000 J/g

X 2-36 |Z ARV IR— )V AT VG R BEZ R, BE 195°C, £/ 8. 2MPa THH DR /L AR —
SV AT LR LA TRIZ /A2 0, IR 195°C, F ) 19. 12MPa TIEARE S & 6 THR/LAR—
NT AT ARBHBRUT E otz ZHICEY, —EOSLME TR TE, 28k
BEBREINELE CE 5 2 EBbho Tz,

o PEs concentration (mg/g)
02 03 04 0.5

=
- =
5

Oilcake [T i P

175-8.2

S D
z 2

E®

185-8.2

185-19.1

195-8.2

_W
osaos

=

>

195-19.1

]

@, @, and @ for untreated oil cake and solid fuels under six heat-press treatments
(175°C and 8.2 MPa, 175°C and 19.1 MPa, 185°C and 8.2 MPa, 185°C and 19.1
MPa, 195°C and 8.2 MPa, and 195°C and 19.1 MPa). The experiments of 175°C
and 195°C were repeated three times, and the results were shown by average
measurements from triplicate samples with standard deviations. The experiments of
185°C were conducted once for each pressure.

X 2-36 #EMAER & EBRE (XA a3 — 7 2) DRV —VT AT )VE A E

DEOREREME 2 C, TV —2 TRIETE, FBENEZEHLR2VMET L 2%
BAL, VI TEREZIT-T-, FEBROWIEZ X 2-37 1275-7,
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Pre-press
Jatropha ]Ic-ilr(:ated by direct
seeds Press

2-37 P & ETREHGE & [RIRFI2AT © FEBR O

Z DOFEBRTIIHE & ERREHLE 2 R IT o 72, T VADENCY ¥ b7 7 Offi %
Frx (X1 2-38), /A A~ ZADOBRBEACTINEN L 7=, R ORI G 7=, F D,
288 ANnNT, L ATEREE L,

X 2-38 ¥ b1 7 7 flEA DR

EEFER 2R 2-5 IR B2 100°CRLEE I TNE, &7 % 200°CREE 2B % = & T,
FEOEEIZH LT 23. 5% DHAEERTE, +oICBEWEREIS R S iz, JEX
40MPa & L7-,

% 2-5 VA - TG RBR O R

No. Mold Temp. Seed Temp. Average oil recovery Hardness of
(Oil/Seed) Solid fuel

Q) Roomtemp. Room temp. 20.55 % X

@ Roomtemp. 200 °C 22.86 % X

©) 200 °C Room temp. 17.15% X

@ 200°C 100°C 23.50 % O

*77, K2-39 IR T KIRMHHRA =T ZEZnAnear 7V —r7nav 7 TED,
UEM & U B A CIRBERBR L Sl 21T o 7=, ZZ5HD A0 o B2k E 2 E < 2 & THE¥ K
SYDMREGE L, HEE OIS T,
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2-39 S A h—7

(4) HFZEREH 3 BDF B L ORIFEY O E & RN IB1T 5 222t

OWFFEDFAH N

V&FD77@%£D@$§M5MW&@%®%HE@&EH%%%¢®$wﬁ~wI
AT NVEOLZEMRHMIE E TS 2T DB O ESMEZHE L, TOTEELH
WC, BDF K ONETERREL O 72 U A 7 FEdB « UV A5 « U A7~V AV b EITH Fik
g AYA RS

Ot I 715

BDF K OMEMZRIE 70 EETRIREL D22 70 2 MERliiE % in vitro, in vivo SEBRCHESL T
%o FOFEEZHWT, HEREER L O OBRBEEY D22 21T 5, ZhbDTFiE
AL T, L0LZEMENEBEREANOY vy a7 7 31 FE Z BRI 5720 D/
R B R WIS T 5,

@MFIDOFE (RFHE) 1Tk DR BEOEMRDLE A /37 b
& v b7 R HREHEREF OB LA — L AT )VEOEN - B
¥ ba Ty EAICEENDRAR— LT AT VIEOK EE & RERBREE TS L,
Ux b7y L0 HEEEL7Z DHPB (X 3-1) ZAEHES & L THiAx DYy ha 7 7 ko
WEHZ B ENDRNVR— VT AT NVEOEN « ERE1T O FEHCR AL LTz,
72¥, DHPB IEilRS LT 6T, MAE
(RN y be 7 7ML BRL
TW5b, U¥ ha 77 IZ&ENb5HRLAR
— VT AT VIO G BITEM, BRI
SRR I Lo TRESERY,
B HFNORRIZIT e »y MEOREDLEE
ThdeEZX DN, MxT, HEMGE
RECL>TY Y hr 7 7R AR—/LT
AT VRO E BB EET D ATREMEA K &
WZ X, HPLC THERBHELLVOET
31 Uy huv s B b2< GEnsAk—re &2 T bEERHRER (X 3-2) % in vivo
AF ), (Haas et al., J. Nat. Prod. 2002 65: 1434-1440)  SEER TR T 4 T IpfER 2742 L 23
DNl Enn, Yy bu Ty
T D OBEMIEZE T O ZBHEIITEEN
METH S,
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32 IEEIRBR O R, R EILY ¥
o Control 177 7 b— KA A L, DHPB, BEEHE &
. m Acetone LT, BEICRE T v E— a BN D
é -o— PMA LTV % Phorbol 12-myristate 13-acetate
5 -0~ Jatropha DHPB (PMA) | FEMExR & L CidaBratil 2 AR L7z
#* —n— Jatropha Crude Oil WK THLTE BV, ar=—23%
BT HREMRNTE, BRI RE—Ta v

MR,

0 T T

T T T T T T T T T
o 10" 10° 10' 10 10® 10* 10° 105 10" 10°
Concentration (pg/ml)

EV =7 TIIHBAEROANTREE L B, BilichsdZ End, HPLCIETIES
BOREHENNETH Y, HPLCIEORERE & L TEEE TSI A LR — L= AT L
A Fa i C & DRESZE RS HIETE (ELISA %) OB 2D, Bl L R — L HuRIc k45
AU 7 a—F AP EER LT, SBICEE LTEREHNLT D208, 7 n—F
NFURDIERS AR Ty ™A TV R—~D 7 a—= 7 %4T0, HUFRIT L TEREIC
FOST 207 v — 2 2545 L7228, DHPB IZxPd B BUSEDMEN - 7272, ThvE TR
IRAHREEDILEWE 2 b L1, FHEA LR — L 2T VR OER Z21T-> T\ 5,

Oy ru 77V TN OZEOMOEEWEDEE

VR Y — L REHLSY X7 RIP) O—FETH D7 V0%, v bEED-NsLE)
MZBNWNTHEME LD, JV IV Yy M7 7B EICEENHT20, MEOf
T B FE D B R 7o I TE R D BRFE i A 7o, SRR 25 AREEIT 7 Lt v D N KRR D
7R BRI T AT F FPUREZERR L, YUy e T AR L e
L7HIERICOWTHEI LD, Vv ha 7 7o Pkt A RENMED > 72720,
BREICHRE CTEAMEREWNLT D0, BROINAVUE U RIERTIRE L
THURZER L TR LTz, TV ha 7y fFnb 7Ly X o2k,
BRUKENCH —7e N RE TR L7e, ORIV o Z NI BE~ T R THR
L, R 27— AHika G-, B vy B A %2 W TCESE ELISA 75 THIE
LA, EFIRERSHE TE 220, ZOHETY Y ba 7 7 -oRihHik s
N DEREETo T, MMHRIZY VR E AR TY vy a7 7 fET A
L, BODBELT BEZHEH L7c, ZORENG IV U EA &S HPLCIEIZTHIE L
72 DHPB S DFHBAIC DWW T 3-3 TR LT, B E— VS, 74 UEEE, I¥
VR—EDY Y b 7y EAICEENDERNAVR VAT VDEE IV B Ry
BOEIZHEET, FAR— VATV EL2LEERVRETHLI VLV E2E/T D
C L ERMER LI, ZORERICOWTIIE ST X R IR T TH D,

1.0 -
T8 .
o T E—2C
0.8 A1 'e)
I ‘

T Gaevor—se 27ETP M 33 Ux ka7 s lrdos Ly
© 06 @) o N —
cg VAR UNRIEF L RIVERE— LT AT )L

(S T4 VEVE =1 5
3E *Q svoe—g (m%)gﬁggm%! ‘
g04 ELISA VETHIE LTz L3 v g%t
- B2, HPLC ¥ CHIE L7 DHPB &% 4%
02 el Trmy FLT,
0.0 T T T T )
0 10 20 30 40 50

DHPB (pg/g seed)
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€y a7 7 HRAAR =L X T IVE D E

Ux ha Ty Mo EEH LTEEOBEREEICIIAR LR L= AT VEANEFE L TND
7o, HEMREEZEOEFEEELE LTHH LSS, FIHEN 26 ORI
BETDHERPR DD, £ZT, RILR—LTZTVEHD HETOSRIZOWTHE L
776

U bu Ty Pl T ERA L, ERRBHGR:, 3EM%, 5 BE%ICEED—
ERAEREL L T A HZ J — Vi 24TV, 38fiE L72 A % 7 — Vi % HPLC 08T LT, & Ok
R, FEBRBALEIFIZ HPLC CTE— 7 DR ST AR VAR — /L= 27 VL b &I I e —
7 D LT, [FEEIC, HPLC M &1T -7 Ll DHE A % ) — VKO —#% AW T,
in vitro EER CHEIIRER 21T o 72 (K 3-4),

100 5 -
AN AfE8X

80 +
O ZERRAIAKF

£ 6049 O 3BE%E
I ® 5%
Il 40 1

O

M

o 0

0 0.01 0.1 1 10 100 O 0.01 0.1 1 10 100

mg 11&/well mg t1iE/well

X 3-4 PEIMFEAETRN T K o Bhas42 HfR S S lini s

U RT LT L—DE By v — L4720 0~100mg LD 2 v =—5 D EFH
A /RLTCUWD, BRI () EHMRERN 4 FEXCh) 25 &, I
I CIT A ERYIM 4@ L ORISR I ERRBENTH 7208, 4EERKTlE3E
BRBHAAIFIC v — L Y72 D 10-100 mg HHET oo =—MHDN U TV VR E R #ATE
Zon LTz, HifAE 3 MR, vy — 14720 10mg HETan =—HITIEFHPHIC,
JfE 5 MBI vy — 1L %720 100 mg HHETH an =—HUTEFERIHEE 20, BRI
THEEFE U L~UUIZIE T L7z, HPLC oAbt & R Rk Bl B o i CYH 2K & fe
T&E, (o TC, HEHEE ZEX AT HETIE, #E KSR OMRSMLET T
Ux b7y ARV AT VRIS R S A, SN 5 ERICIT R L S VR LR
WO EHERI X7z,

Wi, V¥ bu 7 EREREEZEIRE UCHEH LESA O, HElEREH AR LR —
WEAT VDO EENSEM~OBITIZOW TR LTz, Y b7 7 #EhEEZ R
MU7EECHE L-a~Y FHIZAAVR— L AT ABBITLTNENE 5 hEil
RpH 7, 18 L [FERIC HPLC 20#T & IRk 217 - 7=, HEMZRERIN L3I fE 4
WE, 4 BEBBEIERICa~Y T2 LT, 20 A% 7 — Vi % - C HPLC
I EAT ST, TORER, V¥ ba 7 7RV AR— VAT VEHBKRO E— 7 13T
=9, FA—R B E AW EESHRR C O I ESRIE IR O R o To, 2D Ofh
Bn, MEEE LTSN BEIREICHEK TSV Yy he 7 vy ALV R— L= X7 )L
¥, HHETYH, FEFoEETRE SN a Y FICUVIFEED D WVIIRBAT - EE S
TN ERRBE SNz, MAT, V¥ b7 7 H#EHEREHRRKOF LA —/L TR
TSN, BEPCTHESCDICOMBEND Z ERHERISNZZ LD, RLR— VBRI
& T 5 LEPMAEMBEORESR, FHIV —8, =AT T —EROBRIZON
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Degradation of DHPB (%)

THRF L7, ABARIZBWTHORLEZY Y a7 7 AuR— VE N BIER L7- DHPB
B L L THBENGEIT T2, BEEL LTl U A=Y L RilipEE)r bt 5 Sh
AT T — P ofi(m AT T —F AN = AFT—EB) &V, il pH, EEE K ONE
72 EORED D, 1mg/50mM U U EEREMENK (pHT. 0),  FRUGIREE 37TC DS T THEER
EATo T2, WML TR U OBRETAEMIC L5 0 aRT 5729, AT 5K
IR L, RIS EA T o7, 2 hr— b e UCIEARENRIZ DHPB 20 L
72 D&E AW,

X 3-5 ICHER AR LT-, BE Coh % DHPB ICEEE 2 WRIN4 4 B £ T 37T°CTHEREMIC
Bt &4, FEE DHPB % HPLC CHIE L, Rz R M L7z, = A7 7 —E A ZiRNL
7o 7 VTR 4 BRI DHPB 23540 94%, = A7 7 —18 B TK 58% R 4L, M
Eblzary hue— bk L CHEERDREEZ R LTIz, —J, V/3—8l%, v btnm
— /L E IR RIRRE DO fFREZ R~ L, AEZAITRO o T, ZOREOKIGK % AW,
WEIRBR 21T o2 24, = AT F5—F A ldar ho—LR® B L il L THEER
FEERBIEEOR T 2R L, W1 %O 2 2 =—8I3xHBEEOR 45% TH - 72,
IO OREEIL, HAHEDO T X5 T —E N DHPB O RIEMEEZF D Z L 2 L TV,
FIRFIZ, 2 TOTAT T —8 U /N—8 75 DHPB O3 fifiEM: 2 H 5 5 01T TlidZeunz
HaR LTV, 70, BROERINEECTH - TH, BEFYIC DHPB 2AE L, 4
B TR 50%LL B L7= 2 &%, DHPB 23MRAM Ol SR D) = 3 < T &K H Thnzk
IREND Z LRI LTV,

100+ » [ 3-5 #FERE#EC K % DHPB D43k, 3 Ffo
fEsE KON b — LY 7LD DHPB 45 iR

80 Y, BERMSBM 0 A, 3 A, 1M, 2
O > thO—jL AR, 3HEME, 4 \RERICY CTIROGE IR

60 4 O u)X—t SO A UT1%, TOREE VT HPLC 4y
® TX5o5—PA Waiiol,

40 B TX55—1PB (=3-9, *P <0.05vys =2 hr—/L)

N
o
|

PLEDBHRRIZOWTITEBRE S TRERZITV, [EHEREMEEE IS8 L 72 (Nakao M., Hasegawa
G., Yasuhara T., Ishihara Y. Degradation of Jatropha curcas phorbol esters derived
from Jatropha oil cake and their tumor—promoting activity. Ecotoxicol Environ Saf.
2015; 114: 357-64), ABFZEICL Y V¥ b7 7 AR — Lz 27 VHEEN BRROMEY
RKFICE S TNAKRGIRZEZTROT W EBRHA LN E s Z D, Uy ha7 7M1
RZDORIEWZEY)R ) A7 EREITH)ZET, Yy he 7 7 RLR—/LT AT VHHIC X
LB YO B A B IE TE D A[EEMEN B W AR I, AT, Yx kr>
7 RVR— VO BERALIZIE, R EREE A L LR WAREMER S 0, L)
BREBRTTOYYy ha 77 FOERIAT o Z— "= ETHIEITRNEDEEZ D
i,
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& v b u T 7T KO DRIFEY OEMW) & MW 12 2 iR

[ A 38R ]

VX a7y RV VT AT VEOE AN L BRI T A7V y b
T 7 IRNVR—IVE AT VEHOHR TR L EHENS L, BELRNEE X SN DIPB 2 v
e 7ot - B LT, BEREZITo7, &5 HEL, AME~OIREE ORI
ELTHROLABEREWEBEZNMLERKE L, B = 2—X—Tbd 1,
12-dimethylbenzanthracene (DMBA) Z 10 n g/PET 1 [BI&EA L7200 G, 1 #ERK#%A 6 DHPB O
WA AT 52 L& Lz, ICRIff~ T A ZFRTEL, FKFEIZDMBA(10 ug/PL) Z—[al%
L, 1% 5DHPB(10 png, 5 pe, 2.5 pg, 1.25 pg/PB) 20 2 M4 Lz, i, 3£
Bro s b o— LREIZIX DMBA DA 1 B84 L=, JEICREI 284, ~ v A2k 5kl
OB IR 5 72 DI R T — 7 2 A Uz, Bt e L TR LR —
IWEZAT LD —~FETHY, BE It —X—ThbD 12-0-Tetradecanoylphorbol
13-acetate (PMA) ZFHUWN= (10 g, Sug, 2.5ug, 1.25ug/Pt),

—o— Control

—=— PMA 10 ug —e—DHPB 10 ug
—=—PMA 5 ug —>—DHPB 5 ug
—=-PMA 2.5 ug —>—DHPB 2.5 ug

—+PMA 1.25 ug —>—DHPB 1.25 ug

Body weight (g)

weeks

3-6 v A~DY LTIV L B IRE~
DO, (n=5)

Mt FEEB O 8 MM OBIZL T, PMA 1.25~10 u g/PUi s CIEaE 1 =0 Bg it FIER
7o Ty, [RIYEEE O DHPB CIH L& S & RERD 28, 5u g/VEll EOJRE CITEAm 2
BT, 2.5 g/VETIX 8T 6 EFEBEL L=, 1.25 u g/PECTIEEPLAERF L Tz (X
3-6),

MK AT R Cld, DHPB A7 B CRAF L= AR IMER, FfER, M/ MDD 2R 7= (X 3-7,
3-8), F7z, DHPB % 2. bpug/VLll FEAR L 7= EAR CIEag LUVMAE R & iR Z4E, THbE
OB R SN, MEEICHTHEMEENT, ChETYy ho 7yt OKREE
BRCEE SN TWDER, FE~OBATI O X ) BRI, RERAT 2.5 1 g/PEUL
DY v 77 DHPB & A L= ER CRIER Sz, BthExtit & L CH W ZRIEO PMA %A
~ AT, K10 pg/lt) TH Y+ b7 7 DHPB B ffi~ ¥ A CHEMI S - Gkt
IXFRD 2o T,
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140.0 900.0 4

T
800.0
T oControl *
oDHPB 1.25 ug 700.0 4 I [ -
100.0 aDHPB 1.50 ug .
l s DHPB 2.00 ug 600.0 4
uDHPB 2.50 ug
800 = 3 |
£ 5000 ]
= 3-7 DHPB BAfi~ 7 A D
600 4000 1 MAERT R
300.0
40.0 4
200.0
200
100.0
00 KU 0.0 e s
platelet Hb  WBC HT MOV MCH MCHC RBC
x10%ul g/idl x10%ul % pm®  pg g/dl *. P <0.05 vs. Control
45
40 + 0O Control
35 | 0DHPB 1.25 ug
%6 @ DHPB 1.50 pg
= ® DHPB 2.00 ug
S %°[ =DHPB250ug 3-8 DHPB A~ 7 A D
X 20¢ iR
15+ *
*
10 | 2T %
5 |
0 " il 1 1 i
segmented stab
lymphocytes monocytes
neutrophils ymphocyt 4

*: P <0.05 vs. Control

WAGBRAE D 4 Wtk O~ T 2 MfEOAELFRER R A2 %£ 3-1 (/" L7z, DHPB BECld=
= VB AR T 7 2 7 — B (AMY) A EIZ B L CTW\We, PMA BAEECIET
F—BIEEDO ERIFIR N o722 Eve, DHPB 23RFERAIC DR & D W XM IR F >k 7
R T—VEFEL WD LIRSz, DHPB BTl Mg (T6), 1Ly 7 /L = —
Z (GLU) LUV H AR LT =23, Z 4L DHPB BETOLBIEZE S - BB ORI+
HHDEEZ BT,
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#3-1 Vv b 77 DHPB 285 L=~ 7 2D MIGHEL AR R

Test item Control DHPB PMA
TP (g/dL) 44+02 5.6+0.7 4.4+0.2
ALB (g/dL) 3.0+0.1 3.7+£0.5 29+0.1
BUN (mg/dL) 25.8+2.5 24.7+4.2 25.0+3.6
CRE (mg/dL) 0.13+£0.01 0.15+0.03 0.13+£0.01
Na (mEq/L) 148.0+ 1.6 151.8+4.2 149.0+1.2
K (mEq/L) 69+13 6.1+1.1 5.6+0.8
CI (mEq/L) 111.2+£0.8 111.8+3.4 113.0+1.2
Ca (mg/dL) 8.5+0.2 9.7+04 84+0.3
IP (mg/dL) 73+0.8 75+13 7.5+1.0
AST (IU/L) 86.8 £48.2 104.8 £ 39.6 110.0 £36.3
ALT (IU/L) 204+3.9 14.6 £3.5 22.0+3.1
LDH (IU/L) 392.6 £133.7 413.4 +£166.0 542.0+221.8
AMY (IU/L) 2484.0 £433.0 5242.6 £ 932.8* 2244.8 +609.8
v-GT (IU/L) N.D. N.D. N.D.
T-CHO (mg/dL) 76.2 +14.7 143.0 £ 30.2 68.0+59
TG (mg/dL) 1522 +354 24.0+6.1 94.8 +36.4
HDL-C (mg/dL) 374+8.0 68.8 +13.6 32.8+4.2
T-BIL (mg/dL) 0.06 = 0.02 0.08 +0.04 0.06 £0.02
GLU (mg/dL) 178.0 +14.2 76.0+17.6 186.0+12.4

Y% w77 DHPB OELEMER I OV TGRS S 72012,

¥ ha 77 DHPB 2.0ug/

VECHAf L7z~ 7 AMIE R ORIEVED A b A 2 & MR R O3 A b1 > mRNA % i
L7 (& 3-2), ZOfER, KREMEFRTA b A1 CRETEEZENKE <, B2 m
R LT A N UA TR O IR o T, MBS N J A > mRNA 3L, GM-CSF, IFN-vy,
IL-6, LIX 3% h1 77 DHPB BATRE T3 Y b —/THAT 2 UL R0 BR&R LT,
%72, LIF, RANTES mRNA X% Fae 77 DHPB Bt Cay ha—LEBED 1/2 L FIZIETF L
7o, HRAPERESTOMAEY A A > mRNA L~V D28 @I, DHPB 236 RIC B A 5.2 T
W5 RIRBPE A RIR LTz,

B B — (FLEEE) BRI W T, B0 5 BRI PMA BE(1.25 - 10 pg/PL) TO 4,
BAT L7 WFTIC R AENRD DN lER b o7, 8 A £ TOBEMMTIE, Yy hroy
DHPB, [atExtfRO~ 7 2 TR —<ElRITBE SN o7,
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#32 Yy ha7 7 DHPB 285 Lz~ RMIESFEY A b A > & PElgEo

A NH A mRNA FEL (n = 3)

Cytokine Serum Cytokine (pg/mil) Splenic RNA
Control DHPE 2.0pg Fold increse in DHPB group
Eotaxin 244.35 + 58.06 177.71 = 36.13 0.96 +£0.27
G-CSF 221.76 £ 176.71 196.75 = 107.72 1.00 = 0.00
GM-CSF 39.95 + 21.25 35713 = 23.03 2301037
IFN-y 7.48 £3.27 6.25 £+ 0.90 2.46£0.96
IL-1a 10111+ 7549 3221 + 7.89 1.56 £0.23
M-CSF 28.54 +39.19 6.10 = 3.45 0.79 £0.06
IL-1B 16.64 30.54 1.08 £0.03
IL-2 2.05 £ 0.66 N.D 0.80 £0.20
IL-3 2.97 213 0.77 £0.35
L4 8.56 N.D 0.92 £0.20
IL-5 15.62 N.D 0.76 £0.34
IL-6 N.D N.D 249 £1.56
IL-7 2.99 4.94 + 3.13 1.06 £0.12
IL-10 20.21+11.27 20.21 £5.34 1.20 £ 0.22
IL-12 (p40) 62.66 = 71.93 12.10 0.82+0.13
IL-13 77.99 £ 1490 115.90 =+ 35.26 0.96 £0.03
IL-15 16.01 £12.17 15.73 £ 557 0.99 £0.09
IL-17 4.49 3.48 £ 0.54 1.82 041
IP-10 93.65 £ 7.30 52.01 = 1457 1.21 £0.06
MIP-2 180.99 N.D 1.31 £ 0.54
KC 4465 + 21.74 48.67 £ 1494 1.06 +0.41
LIF N.D N.D 043 £0.08
LIX 2513.64 + 2230.60 754.25 + 718.12 204 £0.70
MCP-1 15.59 =417 20.26 £13.07 0.69 + 0.07
MIP-1a 27.19 £ 6.14 36.61 = 8.43 0.91 £0.18
MIP-1B 53.03 £10.99 41.83 = 4.72 0.57 +£0.08
MIG 65.08 = 18.28 38.78 = 21.48 0.99 £0.14
RANTES 17.23 =427 837 =247 047 =0.04
TNFa 6.03 £+ 3.44 510 = 3.4 0.61 £0.19
IL-12 (p70) 4993 £+ 57.59 993 £1.03 0.82+0.13
VEGF 1.98 £0.25 2.34 £ 0.51 0.90+0.17
IL-9 110.43 £ 42.80 139.89 *+ 32.87 0.97 £0.05
(12t 32ER]

PMA, DHPB (ZH1% T2 b— KA A )L & BDF @A E SN2 TIEMEFESER 21TV, N —
~OREROVEERBEELZBIE LT, LEFREO THERTIE, HIEHFEFICLST
T AT 4T DIZOICEZEEN L BAE L GHENREETH 5727201z, REBRTIE
MEME TCR ~ 7 A& U7z, BRI, ARSI ER T 2.5 /VELL EOJRE T H
NROENDZ LD, REMEEZ 2.5ug/IEE L 0~2.5u g/VuFE T 4~5 BfEDJEE THE
%17 > 7=, 1BYEFMEOIEIZATER L7 Hirota B OHEIZE DY, =2 RRA v FE/3E
1 —~ OYIFERFM & BB O AR E U TR L7, 8 i DM ICR ~ v A F - BREZIZ,
A =T —H—DODMBA % 10ug/ICTBMHL, =D 1 %NS DHPB(29 #FE T 2 ug/lk,
30 WL 5 pg/PE), 7 /v— RAA VIEIE L BDF JRi% (200mg/E) & 2 [a]/3# C8&Ai L7z,
oy hu =LY, REIOBEEECTH D A X ) —VE, Bt E L Cid PMA(2 1 g/lt)
Wz, BAESIZE, BB AR E AR OB L WK D ICEEFITH T — 7 2 A L
Too B, 18E4-5PCLE L, EBRBEOEMMNRILIET T 5 F TRIBEBIZE 21T 72, R E
#3-3TRT, e —eRNIRAETHETO KLU E 7 —< %, PMA>BDF > Crude oi 1
>DHPB DIETH Y, HEEFTORAKE o —~EOFRERIIMh—FH L T\, Ste—
~RAEETO—-A S OB, DHPB, PMA, Crudeoil, BDF ®JIETAKE 72, DHPB
DbV ETA e —<&E R AEIED Y A7 BNEh -7, HPLC 14Tl BDF #1{Z DHPB % 4%
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Loz, R —~ORAEZBDTZTZ0D, ZORIZOWVTEE BICFEMRBRET M
ETHY, SHOPETHD, 2t THEL L2Rh - 7= DHPB 2.5 ng/PELl F ORI &E
Y OGS AE TlE, DHPB AMRE~ YA TEA LET I 7 —PIEED FRIFAS
T, TGP GLU IR TS A ooz,

#3-3 Vv br 77T KOZEORIFEYV OB Z AV 7o BRS R

Experimental Cumulative DHPB Number of
days to papilloma amount to equivalent papilloma
appearance papilloma
(days) (ng/day/g body (ng/day/g body (/mouse)
weight) weight)
PMA 53.0+£26.2 0.0144+0.0009 - 13.0+2.8
DHPB 221.3438.5 0.0118+0.0008 - 2.3+1.5
Crude oil 170.6+60.5 1, 111.8+121.2 0.0296+0.0032 2.6+1.5
BDF 113.7478.1 1, 558.3+£184.1 N.D. by HPLC 5.0+1.7
Experimental Cumulative DHPB LD50 DHPB equivalent
days to die amount to die equivalent
(days) (ng/day/g body (ng/day/g body (ng/day/g body (ng/day/g body
weight) weight) weight) weight)
PMA 268.0+73.5 0.0102+0.0004 - 0.0103 -
DHPB 283.8+113.1 0.0140+0.0024 - 0.0152 -
Crude oil 386.6+76.1 1, 235.7+636.8  0.0329+0.0169 971.7 0.0259
BDF 376.0+£43.2 1, 253.4+67.7 N.D. by HPLC 1278.0 N.D. by HPLC

DLEDFER NG, V¥ ha 7 7 RV R— VEORAMREL, HLERR~OREITER L
TREBDIZCEDHDOTHY, BHEEEI A —vREIHEIEFROKRTTHLZ L
DR ENT, AR WT-FEFIZE F D DHPB 1L 14. 20~32. 33 ng/g seed (MEFHFE
W) THY, fT 1 HOEEN 0.3~0.4 ¢ THHZ L EEETLH L, B TRIEIN
7 AMER L OB MER B A | X - L7~ DHPB O 1L, EBICE M7 L— RFA L7 L
AT ORI, BREREFICL > CTERBARERRETCHLZ D, Uy hr 77T
R N— RAEANEHNDEOY 27 EHNEETHD Z ENRBEINT,

&y b7 PEMRIE L Z OREEEY RNV AR — VT X T VORI & EE

Py a7 FHEWEEICIIARLVR— L AT VENERE L CWA T8, VSR O R
IWAR—=IVTZ AT VN EENTOEGE, BRBEC X > TRAPICHERT D leEER H 5, £
T, UV b7y BN S O RIPEY A REE S ST BRO RNV AR — )V X T VRO ) &
BD720, BREEEBREZIT-T-, WIOIZ, TV B —7 THEMBEER E2EtE U CTHEHT
% EEBE LTEERARTORMIZOWNT PHFEREZIT o7, BRELE L CI3HEmERR,
Uy b7y ERREIONL Y N CRRE VIR &, B E L TR, Yy bkrTy
k%, FIBEi L U CRAICEBERIE O DHPB 2 Ye A R/ 6 0 & W T ERBR %
1Tol RTZT7 RF v N—NT, —EFXFHTTHr Iz sd, EARERNEH
SRV PMIOREMRA Ly b & 2.5 Lnin)icr 7oy o 2%ty FLT
SERPREET D £ T 30 oM L, BRBEREY UK) M OMHEE 7 4 VM Z ITEEZWERICA Z
J = AR ATV, Sl 2 IR % 12 HPLC ¥4 CHIIE L7z (3% 3-4),
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#£3-4 Ux ba 7y A A IVEIFEY DORREEREY)7)> & D DHPB O H

maen e O g micaEn Mk HERE

Gigs DHPB J B N (JR) EE&: % DHPB JfEE A -

DHPB & =313

® (1e/e) (1) @) (1g/g ash) (ug) (vg/g

particle)

b | 56.50  N.D. 0 9.06 N. D. 77.67 N. D.

vl | 260011 N.D. 0 - N. D. 151. 00 N. D.

SbeenDHPE | 30,35 3,29 100 1. 60 N. D. 57.50 N. D.
b

i 30.47  0.64  19.50 6. 00 N. D. 1, 178.33  N.D.
He A e

oy 1 30,05 100 3005 13.90 N. D. 276. 50 N. D.
A by

Genr oy | 3944 0.17 6. 70 2.45 N. D. 889. 17 N. D.

FEtEHRORF) & ¥ % b 7 7 AN A BRI BRIBERT O 42 T D5 71T DHPB 23 H &4
Too BRBERE, 2 3-41RT X O ICARFERSEM T T, 2 TORBRGEC DHPB I3k H &7
Molm, KREHF~OMHEEIZOWTIE, k2748 AICEF =2l v Z—r3—
K3, NARY LAY 7T —ROMEANRZEEITEH I =R 7% 0 CECERZ1T
ST, RAFHEH &L, ~NA R T LY 7T —0Ofi & 500L/min T, S2&REET 5 £ Tl
L Lo, MEEMVKEZLZAERIZ, REPORLVR— LT 2T VEE X Z 7 — VAl
LT, HPLC JETHIE L7z, EORER, KR OBME L K BIER VAR — V= 27 L3k
ENhotl-, BHTORE®END, T E—2ET Yy ha 7 7 A VR OBREEIC
K B PR BEEY) DK 1L, HPLC 1A TR FIREZ: L~V DRV AR — L= 27 VIHIT &
FNTWRWNWZ EAURIBINTZ,

@D 7 B —r3— h~OHATFEHER ORI

Wopk 26~26 1L, B ORXE - EEIER L OMIESMNHL G 2 v v — 2 Bl L O
VH =Xy FEN LT o7, Wk 26 RS 1T v o X — 8 — NEOREE I E D e
BlnDi=%, ML PR EICRE L2720, B CORMHREIITCERhoT, 26 4
12 H FAINZ, BRSO MFEEICHE AR ﬁ%ﬁ REL, 2H AN H—R— R
DAL TN, JBEBKRKAH 7 DFRITHE S T HPLC DVEBIHERR 1T > 72, Wik 27 4RI
ﬁiB@X&/7#$@L1w574~wFifﬁﬂffﬂm%®/kFD77@%%%
WMLt REEZZ IO, TV E—JEYY b7 7B TORLVA— VAT IVE R
ZAARKY) &EH B —27 (IEM) 2BV T HPLC IETHIE L CRE R A ik L7, fEE 4 %% 3-5
WRT, UM IZBW TCHIEMICHIE SN TWDA Y7 H 50, FITiE KU CHRERHIE L
tm®5% T2 72 VEREl S oo, ZAVUTEICEINAO 2R M, FRICHET- O
HIZOT CTOTFHORMETH D EEZEX N2, FIROFRZ L 28ENFEIND,
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%% 3-5 UEM & KU THIE L 7= [7—7FE - DHPB J& B o b

UEM

KU

Jatropha seed ID Sample UEM/KU
ug/g sample ug/g sample

Outer skin ND ND -
155 Seed + Inner skin 23.4 £ 2.2 48.7 = 2.0 0.48
Inner skin 164.7 = 25.3 184.8 = 16.2 0.89
Naked seed 14.2 £ 2.1 38.2 = 2.9 0. 37

Outer skin ND ND -
Seed + Inner skin 19.5 = 4.0 41.8 £ 3.5 0. 47
0 Inner skin 156.5 *= 26.4 154.9 £ 27.5 1.01
Naked seed 17.1 = 2.4 28.0 = 5.9 0.61

Outer skin ND ND -
045 Seed + Inner skin 23.0 £ 4.5 64.2 = 33.9 0. 36
Inner skin 158.7 = 44.4 142.9 £ 22.1 1. 11
Naked seed 17.9 £ 8.2 38.3 = 11.2 0. 47

Outer skin ND ND -
Seed + Inner skin 35.0 = 6.0 59.2 = 6.2 0.59
1206 Inner skin 114.2 = 33.0 196.9 £ 30.0 0. 58
Naked seed 28.9 = 1.9 37.5 = 19.5 0.77

Outer skin ND ND -
Seed + Inner skin 23.2 £ 2.4 37.7 = 4.8 0.62
A3 Inner skin 86.0 £ 15.6 150.7 £ 14.9 0. 57
Naked seed 28.0 = 2.6 35.9 = 3.7 0.78

Outer skin ND ND -
Seed + Inner skin 27.1 = 1.7 33.3 = 3.6 0. 81
1276 Inner skin 105.5 £ 4.7 181.9 £ 43.1 0. 58
Naked seed 17.2 = 0.4 27.3 £ 4.2 0. 63

G YWY TITE ST\ o 7287 72 B

MG B == N ) —Z =R 26 45 3 AL D = e — 7 B, EWIRATEL 72
0, REWEETECKRHEERESE L H-> T LRI REWM 2T N TE RN o7,
X5, HHEG 2T BB O A Y » 7 OMEA~OEF/ ENELR Y, Higts L
BREFERA & o 7 PSS ke CX IRUVRI DS EW T2, Fe, BT X —R— N ThHHEE
IS ERE LSS, BETHOBENR ST X - THIDICHRE LI-HEICERE SR
T, BEFBICHKE SN0, W OM, HTE 28RN RE SN, PRk 2748 A
WK AKRAZ v 7 3B\l LTCBRIZ, BETFH T O X 7 F o 2 %2470, [FIRFIZEEA
WO E FHRE SN TV ARIKREEBESEAMAT T CREL, WERJERATESZ
L EBMERBIC I T B — = MR E A T F o RCOWTERE L=, BE, kH
H1=° HPLC I E RFIZ M BEAR R R 72 B K AN T D 2 & 70 <, FEBRIFTE D3kt rTBE 72 R0 T
WD,

(5) WFZERER 4 BREZREETAH
OWFZEDFa B
PNA FREF DO FRGEIAPE T, BRE~ORBICH T DRERORENLETH D, NEHM

IRIEBORERAET DRI B2 ERNRIEETIERET 2 2 L2k Y, REAMOENK 2K
v, ZVBREBEAROD RN T o ABEO MR 2L 75 Z & 2 ET,
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Ok J7 15
@-1 LCAIZ L 2= F—IUK & B E T AP EOFHE

HHDHNEHNEENTIE, BERREENOVNEAREIEA2BS L CTAERE - M2 E21T0,
TN DIEBOMERA U P 2 BN U, &I ARYE 2 HRRETICHEH
b METDHE, HOHRFESTZ-ANLNEFORBE~OREL 1L, HARRENL ENETS
S OEREFHEL, HHORBRENTZ T ZL OARYE % BREREICHEHT 200 ) 2
ELERIND, NBIRIEBORERAT D BREREL REMICFHIT 5121, 74 74
AT NTE'AAL MLCA) RFIENREO FIEEEDILS, LCA FHEIZIEX, ANAREENZ HE
L, NGHIV AT A EENERE OBERZ - <EFRORAR L, BE~OANYE DOHE
HEBEOHBENVLETH D, 20O, BREEES LIS AT AET VEMBEL,
VAT AETIIERREEDERCBTLIEREANWEOBEREZRD D, ROI-ZZOB
FhEEy, B AT AELITRRD VAT AEREOR Tl L, X0 EEREDO/NSA
(BRBEAERL XL OAEME OHEHEN LD D720 27 ABHROMBIL & 3%, LCA FHMIZ,
FEIIER TH L0, MO TR OT —2 20 5 O T, FHlsHE> —
NEAWD, IR CIERHMIOMA e L, ZEY — VAR Lz, RIS, 2R L7 LCA
R R Y — v E R, FICABRT A RICFEM ORI T A2 W U CRE AR 2 e L7s, R
RS, R OBRIEEIS > 15 O - Hf kR 2 IRl o A 7 A2 L, Bl AR,
AT B2 RO BB A 31 L 7=,

TRNF N D RIZART a7 NOREE, LA AF 12002 FA R
NAFADOZXNAF—FHATHY, BENOOEFEBRAICEL TX, Flolbaz=xLx
—BPRICEAEY T, N A~ ADERE, i, FIHOA B CEEE, MENICETS
FhR, Al RIRTAEOA TRV —EJE TN ENOFREE M]/kg) TEASITLT
BHEL, VATLADT TRy NTHAINNAANRNABFEOZ X —E LI L7, KD
oAb =RV X —IK L, FIFATREZR A A~ ARFE T RV X —DERE#EAE (7)) —
) ZRTIEE LS 2D,

1KE:EZ‘\/V£‘\:~”X§£’: = EBout/EFin

2T By ¢ VAT AEAMLDNAA G AEFEOZRLX—T 7 N7 kM
Epin o VAT DDA =R X —E RN E M)

VAT LDTFNR—FHEICE L, FHCA V== Mpbv=a T VG Be EE L
oWy NFEN SN, T, BREEHT X AT L EED Y = —
FRRE VIR EEOFF LMK L2 E W BB TH D, J78) 0Tl Z A £ o =
BEBI (FAO, WHO, UNU) 30 LC& 0 F & o7z AMIESE) & RBEREICOWTORE "2 b
LT 7,

1) Human Energy Requirements, Report of a joint FAO/WHO/UNU Expert Cnsultation, Rome
17-24 Octo. (2001)

—F, BE~OPEHIZOWTIE, {bABRENEE & £ZE KROBRICH DIREDET A
(GHG) I S A B Cl-, & GHG % IRRE LR T > 3 % /L (GWP:Global Warming Potential) T
BHASITLTERL, MBI RATATHIEATANT =V AT AL, T3R5
VAT NSRRI OM Tl U7z, GHG HITEERIZRUZ L v k7=,

GHG HIIBi=R =1— GHGs,” GHGy

TIT GHGr ¢ Bl AT A0 GH PR [ke—CO2 equivalent]
GHGs : VAl A7 10> GHG Bt [kg-C02 equivalent]
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7%, R OFEM R E R MFFE IOV TIRIR UT-1 2 S MV £,

@-2 MR A O BRETREET A

TR RS O BREERERHIIC OWTIE, EY =2 I THEY T B X
O HEARIRFE DO AT T 5 & &b, HHFIHER BN S Yy br 7 74l
AR D TIRMLIR B HEH B O E RN 21T > 72, R0 7 v —%2 X 4-1 1T,

BT —4 EFUE—VOREGBET 5

RRRTIR R E AL OIS EDORE

HIRYLTULY BRSO BEAERE e Sion p Rl ORE

EHFUE—HTOLIEY TS

TIRE RS
DGR OFE EYE—ITOLRBERS T

.\(., -1 P ¥3co HENE

BEBRELILOME. T30HAEICIHSCO, K EOHE
4-1 HHOFFHERHRIC A O BREBTE RIS B3 2P FE D 7 v —

©®-3  JoM HEOHRFT

IO FEALDORFHIHOWTIE, D 7 —T b DEES T U FITET HIE®RAE T, Jou
FEEIB W THLELRIEHABEREOT-D O FEGRB IO PDD(F ey =7 MEHE)
DIEREAT > T2,

@B WO FH (EAFHE) (% 2 R BARDERMRIL L A 237 b

@-1 LCAIZ L D=L F —ISE &R EE R T AP H & O T
1) P A O & 7 — Z IR

INA FREL AT 5D LCA IZ2WTC, BEEOIIEZFAE LTz, TN EITEHZBEIC
EPF =ML DL E LT, Rl OEARPIPSLAIZOWN TR A LA Lz, £/,
LCA 42—/ & LT GaBi6 ZiE L7z, BHIE, OEBEMICRBEASHHWLRTWS Y —
NDOOEDTHD, @F — % DMAAHMMNHENAES T, [FUiHMiEERE2AAREES

WCAEE T UL, HERAOHIK 22 0 3T — # A3 %l L C BRI BB RS < RS
MW CTRIEETH D, QFHMOFE M LEICE EELT, AE - WELZT X DT — AT
BRI BN TS, OB e R EFEVa— LT —4%  LTREL, ZOMAEHE
THRA R BIR D VAT AORTDES I D 7 ERBEEIENL TS, GBEIZ, FRK
FCHEAEERSH Y, RRRKFCEELERREZRBIZCES E— 7 AICBETCEDL
L ETh D,

WAZ R EEA A O — 88 & L’C, EF U= O RN X —MEFEFOIZNT Yy br T
7 OAkE:, INHE, £¥a, FIHEIZET2AMEREIASIUEL, ZhbDOfF#% GaBi6 T
ERATRER T — 2 I RUCEW L 7o AT —X L L CER LT, HHROIUE - BFLA2@E L
T, V¥ ha 7y OFRFIIRIEEE N E S, FAECEREE B 7p & OF; 71k of 1A N
PERIIC L KES B Z L 2ER#BSEoN, £72, 2 - FIHICEET 2 A
WHFEBREL SNV EHZ2WEONMTIEAETHoTn, £IT, EHETabA~DT R
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NX—RLEMOBAE, 7o Ax b)) (SO, BIFEY, BREMDRE) &%
HET DR TEZAIENT A= L LTHRRY, 78R T —FDT 7 4/ MEEEEHT
THZ LR, RNIA—HAEEEMCTEILIIEEART A —X 2 EHEFERICEZ NS L)
WZLl, Al AT LOET VT OHBEZREL Lz, K 4-2 I[ZA[E/RT A —X kA
AT ERZ T AREOHIZ R LT, 4213V v b 7 7 BIETRO—FIT, ek,
KRR OEZ S &R, Y% b7 7y OEESTZD OWEIAHTEE, v hrn77r —Kb
720 DA DOWNEREEAENT A= L L, RE LK T A —X xS L TRk
BRI OBRA&EE T A~DA Ty b, Vx br T s ETOAFEREE T 0 A
S5DOT T NSy MEHRELTAIERT A= 2G0REr Y v 712XV EEHTHLOTH
5o TNHDOERTOVAEZEY 22— LE L THAEDLEDLZLIZEIV VY b7 T 2 H
FEIREE & T DEE 2 2234 FIRBHARE - 2248 - FIH S AT A ORET « #Hli & Al Rgls L7z,

% C1 Jatropha fruit production (Standard tree density) <u-so> [Jatropha production] -- DB Process ﬂm

Object Edit View Help
DE~DEEEEE a3 onv B @
Name Nat ~ C1 Jatropha fruit production (Standard tree density) Source -

ml » GM

Parameter
Parameter Formula Value Minim. Maxim Standz Comment, units, defaults
Fruit_yield Seed_yield/Seed_comp 3.43 ton/ha/year
human_labor 4 0% man-days/ha
K_fertilizer 11 0% kg-K/ha, K20 1kg = 0.83kg-K
K20_content 0.6 0% K20 content of Pottasium chloride (agrariann)
K20_K_comp 0.83 0% kg-K/kg-K20
N_fertilizer 12 0% kg-N/ha, Urea 1kg = 0.467kg-N
P_fertilizer 14.3 0% kg-P/ha, P205 (rock phosphate) 1kg = 0.437kg-P
P205_content 0.324 0% P205 content of raw phosphate
Phosph_P_comp 0.437 0% kg-P/kg-phosphate
pottasium_chlor K_fertilizer/K20_K_comp/K20_content 22.1 kg-pottasium chloride/ha
Raw_phosphate P_fertilizer/Phosph_P_comp/P205_content 101 kg-phosphate/ha
Seed_bear_p_tre 1.5 0% kg seed/tree/year
Seed_comp 0.7 0% Seed weight ratio of jatropha fruit. The rest is Jatropha shell
Seed_yield tree_dens™ Seed_bear_p_tre/1000 2.4 ton/ha/year
tree_dens 1.6€003 0% trees/ha, standard tree densityplanting distance 2.5x2.5m
Urea N_fertilizer/Urea_N_comp 25.7 kg-Urea/ha <
lirea N comn 0.467 0%  ka-N/ka-lirea

< [ »

# LCA [§; LCC: 0 EUR | S LCWE | [ Documentation|

Completeness ‘No statement v]
Inputs =)
Parameter ___Flow Quantity Amount Factor Unit TiStand Origin Comment
i chlor 2 Py ium chloride (agrarian, 60% K20) [Agro chemical & Mass 221 1 kg X 0% (No statemer =
Raw_phosph # Raw phosph (32,4% P205) [Inorganic intermediate | & Mass 101 1 kg X 0% (No statemer
Urea # Urea (agrarian) [Agro chemicals] & Mass 257 11 kg X 0% (No statemer -
<« [ »
Qutputs B
Paramet«Flow Quantity Amount Factor Unit TiStand Origin Comment -
Fruit. vl-s’Jatropha fruit [Renewable energy resource: & Mass 3.43E0(1E003 kg X 0% (No statemer Dry base ( m« L

X 4-2 BHE TV AORTE (V¥ b7 7 355 TREO—H5)

2) TV AFHIEIC K ARl o REt
R LILER T m ¥ AT — 2 N—= 2 & TR A FRE S 2T LGSV 5 BT,

JL[E D RTFO (Renewable Transport Fuels Obligation) D% b1 7 7 34 A WRE S 2T A
78 EDONBIERE S— RTHEG - B - FIHOEFE S T ) A EREL, T=xLF—X GHG
NT o AT O BB ORET 21T o 7o, BARBZIE, RBIPEM OFHT 715, BREE AT
DHEE LT ORIEDSCHEHM O AT, ANFIZXK D2 5@fE D =¥ —fli/e & C
o, BETRERIL GaBi6 IZ7 — & N—A L LTRIFL, A%, UBMBMAIDHELRZ A5 5 v
AT LFHIZGHTE D L9 LTz, £ 7 —F_X—2ADMIZ, BARM 7225t TFE % e
Y=o T EDFEEDET T 7 ANVOR TR LT,

3) eyl FEREICHES < G
yyLg77m%@ﬁ§m*w¥—yx%A®%%&%’%6%$A*%%\ELT¥
i A7 LZHEEE L, LCA FEICVEIL L CIRERZELZIME Lo, A7 xlBRESGICB T 5F
Fl - FEEFEBRORRORMEZZ -, T2, HEHC, HIHOBRIZ OV T UM TS0
FKERT — &, BRLZHB (Y ha 77 70— K4 A 1; JC0) OFRIZ OV T 4R T
¥ERTFE UM LEHTCHONTZHREHWE, ZH6oMic, RELTWDd et ARE
*%_omfi&miﬁ%fkﬁéﬂﬁmﬁk%%ﬁé@%ﬁ%ﬂ%@%ﬁ%m%%_
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E LT,

a) fhsEdET U

FEfie SR S AT A, B B2 mIRH O BB AT TS A E AW TCT 4 —E T
VYU VEREIREM TRE, BHAMGET ALV D Th S, EEK T O/ NS ER TS
B AT ML DENIAE IR L7 HH TR OE Y Th 5, TV B —7 milab o FH)
AL ERIT 50% & LRIy E S, HRALEREE N OB IT T 14% & fied TRV, (JTCA Press
release: http://www. jica. go. jp/press/2015/20150420_01. html) B v v X — R— h D~
A U F KX, UM OFEZ3 A PhD 22— R ZTEFET 5 L [RIFRFIC, B W2 v — 7 SOG4 (EDM:
Electrocidade de Mozambique) DHFAHE TH 25, %1% EDM T bF EwE LA O B AL HEE ]
WZHEFLERBRLH Y, Froh - b TOERBEB R OB, NEEO KB (K1) BTN DK
HEH DI EESTHEA~DEELHIE LT b D Th Do JERZR HHUT D720 N0 DI 5y
Bl TS EBEBA TOREFR v N T — 7 ORI, ERIEMAMEL, FERE MO
H T A EE T D RIAFII AW I AMIFZE LT 2 1 i S5 A b ek A Bk 191 TR I B L
L BB —ERTHHAAND 2O DEPERS T ) FIRD L 5 b D Th 5, O/
BB IMAE S AT A TR ANCERZ @ L ChR/NROE I — B2 20T 5, /MR & 1T,
RHEWE, BERrERORE, EERMLOMBERTFRETH DL, XV F—RITHIETHE LD
NA T~ A G0 HAERRT RV —Th D, QRICHET 2/ Ny BEE ) — e A H
WA AL 2 R ER TR, INRBB IR 7 22 — 2T 5, Ec k- C, EhHoMtis
WEMNLEEN D, Q/NRBIENR 7 5 A% —HAZEERTRHEY, 7 7 A% —FaE
ST DFRALHN LB R B R D 7 7 A X — R [RIgGE AN S e L s (b Hudak D i 4
BIED D, ZOXIICLT, IREERE~EOREGEMEEZ LIZWICED T,

b) A ARELE S AT O E

Py ba 7 rld, MTEEAEICHEDRL TR WM E 7 ITEKOERICT = R
(hedge—row) & L THEZ D, TE- T, HFi=/2 HHOBAREIIEE LV, FEiECUNHE, H£hr
ETEETIT Y, B LI TIZ AN Tz ot L, B3Iy A TROBYEE LCH
M35, BoBEGORE I, ADICE > THML, HihEHEmREL25 5, HlEAEL
7et%, WAKREMZ 80°CTHLA AL Z 7, Peifiz i XifmE L, JhFH & Az & Te ki %
FAAYBENC L 0 43T B, RIS E R DB DKy Z2 R Z: LT JCO #4535, JCO I Xiih &
RBAEL, T4—BLrzo DB E T 5, IREHOIREHEIT, KR T JC060%, HEiH
40%CTdH 5,

B O PR B LA ~DOMEARITR D@ Y TH D, BT 7V B OBRGNMET CARE L - B
Y — 7 LT D, BTk 3 BERECHRIE L, LT, M7 LML s
n— U —TEF L —7 OFEE A~ E, RISNNIa— Y — TR 20RO AR T~
s, Z IO EREAMHANITNY ST 7 TERT S, K XEOBERARI, i H
JELN DI B, PET A BA RS, ik AREHT 100%85h Th 5, JCO IXMEE(LAT
THEEIND DT, EHEORBEAMITEE LRV,

JCO IR & T34 AR OBREHIER L 72 EIZ L 0 R 72 B OB ZZ T T 0 &
RN B D, - T, WMEBI CORIRICE L TIL, REIOWEEBENEE |/ 5, /)
FUSEARIRERO L 5 REBRY 2T A TIE, WEEHENTRETHY, WEEH L EHM
TENIRBEBA D A T U AMEE D Z LT L0 BN S5 & LT,

c) FFAMRE R
(c—1) FH5RBR O FEAM

H AR D3 A7 ¢ U B O[S THA RN SED K 7000 O v a7 7
VINEREERE, REEFELTCERELELOEART XEGICRBIALBRELZ 2V x
7 NFER, TV UE—=ZERNNOINELTE L DER— R CERE LRI TEVWE
FEVEDG B IVTe, T ORERZ T, ek~ I~ o B~ P~ Wi & 2 #2 TR U s B
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D JCO BfFD Y AT A EREL, GHG HEtHEE 70 =7 il & FESRRE TR L7z, 36
i 1000M] AH24 O JCO AR IZx G35 GHG BEH &%, vy =7 NED 3. 306kg-C02 eq.
\ZxF L, TERFETIE 8.926 kg—C02 eq. TH o7z, IS H JCO EFEICESL 7 1k 2D GHG
HIRIL 63. 0% T o7~ BEFTICZ DU AT AORMETHEF LIbAT R AL X—ER
BABIT7 0 Y =7 NET60.97M], 7ERFET 164. 61M] &, I 1000M] D AT LD
TNy hERESTERISTED, ASAFREIOARE « FIFMeA = 3L X —&JROF]
FIEOBANO b ETHD Z LRSI NT, HEENOHEMICE S TR TES 5 570
TRAX—IE, Yoy MET70.4M], TERFET 64. M &A= ¥ —EJEAE
G LTI CX D ETIER WD, NAATREFIHOBEREZET L OO Tl /e o
776

(c=2)EIFHIZHBI1T DT 4 — BB OIS

JCO T ¢ —B ke L CRIFT 248 C, JCO LMDIRA M THNIEZT + —E L=
VUNIHBEMA R THRIAFREE WO RERB S LN, £ 2T, JCO/ERIOIRA
& 100%HR M Z2 T ¢ — B VREE U CRlg o MELAT THHE T2 & TOBRBEIA N % ik
FEM L7z, IRATMOBNIE, 100%8ME 2L e A &R CHMB TSN b D &
L7 iR A RIS T 72010, S AT ADT7T 7 M7y MIBREE IMJ AHY & L7-,
¥, JCOXT Y = NEETERFEOMm G &2 HRERE U, 3FEHO VAT A% ik 5
L7, FHmfERZR 4-1 12F LD TORT, JOO IRATMObA =R —IU X 40%4H
153 @9&@@? EZEZFLTH, XM AREEROR—varyTcruev=7 MEx
HBEEEEE L7284 0.497M], BV B — 2 EREZ W84 0. 56M] TIEa&IROM
%mtmﬁ%%ﬁ%éo&m%MEK%L,yx?A@&%i?f%@,%%@ﬁ%ﬁ%ﬁ
T —BIVEREREE O RBEICE D GHG HEHITE 4-1 OFERIITE TN DD, ik Lzgkek
DIEFFHTOM BREE) IZFE 5 A YA R TO GHG BEHITE Fh TV,

# 4-1 mIRHIC I 57« — B /VREFO S (R IMJ 24 D)

e AT A =V X —HFELAR | GHG JEHE
100% #2JH 1.18 MJ 14g-CO2 eq.
60%JCO JRG(T a Y= s NE) 0.497 MJ 8g-CO2 eq.
60%dJCO & & (MZ 75K FE) 0.56 MJ 11g-CO2 eq.
(c=3) EIFIEAATICB T DT 4 —BAIEEHIC L D E IS OBRBE AT

%wﬂﬁwﬁﬁ/%)ﬁwm%aﬁf%é%ﬁ/t 7. tﬁwme H % ME
bR ~DE NG — EAOF AT o 7o, FHliS A7 A I3AEE ~PE M~ (AT L) ~
B & DIR-AE~T 4 —ENLRERIC L DIE - 8 Th 5, SRS 27 A13 100% 88
BB THRETHD, VAT LOT T Ny MIES k@ 6M)) & Lz, fERER
4-2 |\ T, HRIHIEEICKTT DR EE N EYE T O GHG HIJEERIT 50. 9% (Fa ¥ = 7 FFE)
E, BREREHIRGIRIIHATH D,

K 42 HERHEEAAICE T 27 4 —BARERIC L DE NS (B 1kh 24 0)

BB b= F L ¥ — %ﬁ&ﬂ% GHG k&

100% #2JH 15.722 MJ 0.289 kg-CO2 eq.
60%JCO RAHM(Ta Y =7 ~Nl) 6.629 MJ 0.142 kg-CO2 eq.
60%JCO JE A (MZ 1£ 3 FE) 7.470 MJ 0.188 kg-CO2 eq.

ik, K7vv=7 b OFINEPREGZE M OB D G 5o T7e,

- 53 —



@-2 MR A O BRETREET AT
A AU PR O BREERCER IS DWW T, LA MR R FEh L7z,

1) T—XUUE

IRFBATIEEICEI L, TPCC 2D EBERAY 72T —# (F12” 2006 IPCC Guidelines for National
Greenhouse Gas Inventories” )kiU\:qu‘/t TIZBIT DEEEOMIEIZ OV TR, &
HL7, TV E—21ICBTAHERFZBEDOT — X IIBERNTH LN, HLEFFEETHD
UEM 227 n_iéf%%,%®M®m%,rmc ST DEBNH Y, b O HERE,
H LES/ MRS ANA A~ A, BWERERORFBEFBOT =2 53 G501 (£ 4-3),

F#4-3 TV =228 5 HEREEFEICET 57— (tC/ha)

s0C ABE LeDw Total
Natural forest (dense) 93.4 60.57 4.57 158.54
Natural forest (open) 74.93 54.04 4.09 133.06
Other forest 75.98 22.95 1.44 100.37
Agricultural land 60.26 0.00 2.03 62.29

2) IRFIPEE AL OFAN T E O
T HR] FH#EHLC K A REBRAFEE DL LIZHOWTIE, IPCC A KT A »2R Bio Carbon Fund
EEPE2E L, TRICLY BRI Co Mt EE2RETH L& L,

PEuc, y =- (ACrp + ACq0i1) x 44/12
=- ((CLB bt Csozl bl) (CLBJ] + CSUlljj))/zo x 44/12
Crs pj = CacB pj T CBGB pj + CLDW pj
Crs »1=CacB bl + CBgB bl + CLDW bl
Cisoit o1 = SOCrer X Fruwy X Fucwy X Fimy
Cisoit pj = SOCrer X Frug) X Fucp) X Figp

PEunc, y : Total CO:2 emission from land use change from previous land use to jatropha plantation
(tCO2/halyear)

ACrp : Change in carbon stocks in living biomass in previous land use converted to jatropha plantation
(tC/ha/year)

ACsoit : Change in carbon stocks in soil in previous land use converted to jatropha plantation (tC/yr)

Cis pji : Carbon stocks in biomass of jatropha plantation (tC/ha)

CacB pj  : Carbon stock of above ground biomass of jatropha (tC/ha)
CgcB pj  : Carbon stock of below ground biomass of jatropha (tC/ha)
CiLpw pj : Carbon stock of litter and dead wood of jatropha (tC/ha)
Cia_bi : Carbon stocks in biomass of previous land use (tC/ha)

Cac bl : Carbon stock of above ground biomass of previous land use (tC/ha)

1 Mavie, Eusébio Boaventura, Estimativas de Perdas de Carbono Associadas com Mudangas da Cobertura Florestal,
Univeridade Eduardo Mondolane, 2012. Floriana Armindo Tomo, Estimativas de Stock de Carbono Nas Florestas
de Miombo em Gondola, Univeridade Eduardo Mondolane, 2012

2 IPCC (2006). 2006 IPCC Guidelines for National Greenhouse Gas Inventories, Volume 4: Agriculture, Forestry and
Other Land Use, Chapter 2: Generic Methodologies Applicable to Multiple Land-Use Categories.

3 Sourcebook for Land Use, Land-Use Change and Forestry Projects. Timothy Pearson, Sarah Walker
and Sandra Brown. Bio Carbon Fund and Winrock International, 2005.
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CgoB bl : Carbon stock of below ground biomass of previous land use (tC/ha)

CrLpw bl : Carbon stock of litter and dead wood of previous land use (tC/ha)

Cooil_pj : Soil organic carbon stock of jatropha plantation (tC/ha)

Cioil_bt : Soil organic carbon stock of previous land use (tC/ha)

SOCrer  : The reference carbon stock (tC/ha)

Frug : Stock change factor for land use or land-use change type in the last year of the target time period
Frcp : Stock change factor for management regime in the last year of the target time period

Fip : Stock change factor for input of organic matter in the last year of the target time period

Fruwy : Stock change factor for land use or land-use change type at the beginning of the target time period
FuaGon : Stock change factor for management regime at the beginning of the target time period

Fien : Stock change factor for input of organic matter at the beginning of the target time period

3) tEY Ty S

TS Y T DO FHIEITOWNTIEL, “Methods for Inventory of Soil Organic
Carbon (R AHIZERT,  2009)” L ONUEM THE ST\ 5 HiESa bk Lz BT, K
AENZ UM O FEIC L 0 EMm L, T 7 20, T B — 7 OoRERREH (R T
) THREBEIC I T 2 & & bIZ, BEFOY ¥ a7 7 A (FEA D) I8N TH iD=
BT, ZhbotEToE#RREGEEL TRl Lz, T8y 7Y vV OEME
TULTDEBY TH 5,

O BR RS (R 7 %)

A2 Aat 3 1E
H.25/7/6 : #5550 16% 8 7> H
H.26/6/9 : #2846 19 A
H.27/7/31 : $FEBA4GE% 32 7 H

P AT R BRI
Vo) THE | U be T A 2 Mg (A1028 3B L UVA1040) (0-5em, 5-15cm,
15-30cm)

N— 2T A FEA (B ;1 Hp (0-5em, 5-15cm, 15-30cm)
Fo TV TR | BB T T 2 KA BEUAMS AR Y A v A — T — 35 KON URM f#E H
7T )
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OF A4
B H.25/7/8
aFT Galp t:¥ v b a7 7 f45 (FE A )
BTV | P ha 7 A (16 4F) ¢ 2 i (0-5em, 5-15em, 15-30cm)
R— 2T A V*[Ei (BHh) ;1 #1s5 (0-5em, 5-15cm, 15-30cm)
Yo7 LTIk wj;%%;*f‘/j"f? C &5 BRI (ANS HHBLY) A LA — 77 —fi 1)

N Oy K 9\
il " } { A {

4) THERFBESHT

EYLE—TDOTYY bu T 7*§E@i%m7ﬁ0)4§ﬂﬁ% BCHET S & b, i
FIFHZALIZEE D COu it HBE DRl 21T 5 72912, HEVOREREZEEEEZERIL LT, o
HriZ, UEM o -3E4rifFesE C11 o7z, ZIKE? %’C , M H71EIL Walkley Black Method
AL TWD,

X 4-3 |2, THEARFZDOSE DA X O RE LR E (0-30cm) 27~ 7, 751‘%%
FEMEBIIIRE T I KX 72%5'!% IXFBBALZE, Rk 26 388 LN 27 AR OB F T 25 4RI
NTHEEAEWRFED RS WVEHIICH D, if_, X 4-5 (Z[X 4-3 @F%b%”ﬁ;éﬂt,
H152 0-30em (233 1F 5 TP OFREOEEEZ T, RN T7 RIZK T 5 FEMEIL 25-35t/ha
&r“é:ﬁ%wd\éb\o

~O~Boane (Background): 2014
~®-Boane (A1028): 2014
—#-Boane (A1040): 2014
~O-Boane (Background): 2013

~®-Boane (A1028): 2013
—#-Boane (A1040): 2013

S

. &
—0
Ml
= -

Depth (cm)

~O-Boane (Background): 2015
~®-Boane (A1028): 2015

e
_
§

20 —#-Boane (A1040): 2015
vy
O mEm ©
25 t t
0 5 10 15 20
Soil Organic Carbon Stocks (kgC/m?)
4-3 FRBASEH (Boane) (2 361T 2 HHEARIKFEBOE /NI L O HEAEKR R &
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n "]}' ~O-Boane (Background)
° V' = Boanc(Al040) 5 ~®-Boane (A1028)

o .

E10 E10

< 2

£ =

= -

& = I

| a15

I
—

|

20 / 20
B »——1—4
25 25
0 5 10 15 20 25 0 5 10 15 20 25
Soil Organic Carbon Stocks (kgC/m?) Soil Organic Carbon Stocks (kgC/m?)

X 4-4 RERALEEH (Boane) 1231 2 HHEARER FE RO ENE /AN DR
(KR - &Y o 7 TN T 3 B4 HT OFE (R 72)

40

[9%]
W

[9%]
(=]

[\e)
W

® Boane BG
T A1028
= A1040

Soil Organic Carbon Stocks
(tC/ha in 30 cm depth)
> 8

—
(=]
|

%]
|

0 -

2013 2014 2015
4-5 FERFLEL I (Boane) (235 1T 5 HHEA#E R 325 F8 B (0-30cm)

X 4-6 12, AT RBLOTFEA FITBT 5 LEEHIKRFE ONE AR 27 CEk 25 4F5
BE) . A7 FERES CIIAEMRFZREIIE T MICRE RERIIA LN, —FHT,
HIEBIATS 16 FF 2B LT L 72y b 7 7 A TH DL F A A4 TlE, X< TF
%ﬁ%%ﬁ%ﬁk%w@ﬁ bo, B, WHEEL ANy I ST U REY Y T 7 A

kmf%%&% EE YNV AWAQTAN l47uqf7zkio%%4ﬁ Bl D HEEAHIK
FERE (0-30cm) 273, AT RICBITDHEMEILITEA TOREDLUTICE EE>TW

%, IPCC(2006) D HEHAEIKFBLERBBEOT 74/ MEL KB LIZE 25, FEA A DOEM

=3, ﬂJ%l:/\(Troplcal Moist), +#EFfE¥E (Lowactivity soils) EIFIZRIETH -7,
AT FOEFETINDL LY LR V/NIWVETH 72, BT FOYE%EMTIE, K4
AN E DR AT 72 & B O D PMEER DS, TIEAIRFE OB D A CHAEITR
BELT-EH & 7p 5T D,
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0

~O~Boane (Background)

/ \ ~®-Boane (A1028)

}» “#-Boane (A1040)
! ~O~Chimoio (Background)

~#-Chimoio (No.l)

~®-Chimoio (No.2)

==
i

—
—

—
—

Depth (ecm)

o —

=] W
o —
"

0 —

\{
A

0 5 10 15 20
Soil Organic Carbon Stocks (kgC/m?)

4-6 FREALETHE (Boane) 38 L OBEFD Y v b1 7 7 ffiA: (Chimoio) IZ351F % 11
F IR S8 B DR E AT (AR 25 4F)

%JJ]IIIJI

25

Soil Organic Carbon Stocks
(tC/ha in 30 cm depth)

S & 2D
e\\(‘ \Q \Q"‘ \Y\‘e \ ) § ] %0\
) Ny % V .0 o SA g C
e ) N & & Y &
& & & o & & & VTR
N QP O \ o A RO
s 0 ® O O & ¢ ¢
< .\;\“\ \\"\ Ao,
< > §\V Q‘P
Q' )
& & &
A
& R

4-7 RERERELZHL Boane) B L OBEFEDO Y ¥ b a7 744 (Chimoio) (238 1) 5 113
F R e 32 LR B OERK 25 4F) (IPCC 7 7 4V M b TaRd)

5) THUFIFHESHUZ Y 5 COo A S D FEAM

ERRT —# (FEIC IPCC T —H) BLOEY =7 TOTF—X Z T, BEFO HHf]
ﬂ%V&Fm77ﬁém®i%ﬂ%§mK&5cmmmiéﬁﬁbto

T2 IPCC T—H ZHWT, EY o E—7 (T Téigﬁi%ﬂﬁf%émﬁ@%m@d
land), ®Hfi(grass land), #EAHE (shrub land), HM (tropical forest) b Y+ b
77ﬁ$~%@LtW®cmmm£%”*IiJl48)Imcwﬁ%ﬁmﬁé IHT-o T,
RERFIFET B — 7 O ZRBEE 2 T, e RO G IO W TRE LT, 7R
ik LOEHNO Vv a7 7 HAS~DERIADOYS, REITTREOE(LITEDEEZ =T,
Trbb, Vv bu Ty iAESO HFIHZIZ D CO TN S LD, —FH T, Bk
O DI DA XS BORFEI I S, HHFRIHZLA CO. DR & 722 5 I REMEAS RIR
END, BEICHNWE TG A—EO—filZFk 4-4 B L OFK 4-5 1R T,

—J, BV E—7 ORFITBREDOT — X 1IBD CTREFTH Y, F 4-3 I[TxL7= UM
WCLDFERDOAHADHELNTND, 72720, B4 RIORBEEE S (R 7 %) & i3
FREICEEN - HUI CORERTH Y, A7 2O HERFBOIFEEREL 2N L 2HAEDET
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BEfFREA I D 2 v b a7 7 A ~O LR B E S CO it &2 T3 5 2 & 13t
TR, 2070, ZZTiEEK 4-3 O UM I L AfEA O R L bic, Yy brry
FEAEIZ DWW TIE, SOC 133 1 @ Agricultural land (EHi) & [E145 (60. 26 tC/ha) ERE L,
AGB&BGB 1% EC* D5 —# (17.5 tC/ha) Z AW T, Y L B — 27128 BEFMAENS Y v
77 7 RSO LR HERHICE S CO & Z2REA Le, ZOREREK 4-9 [2r7, B
NH Ty a7 7SO OBE DI CO, 1T IEMORIN (FE) & 725 LB SN,
70k, HHEOTEMOLGEIZIZL D ZL D CO.BRINEIND EABILD,

Severely degraded (moist) -> Higher estimate

Severely degraded (dry) -> u Average estimate
Moderately degraded grassland (moist) -> ¥ Lower estimate
Moderately degraded grassland (dry)->
Grassland (Tropical, moist) ->
Grassland (Tropical, dry) ->

Tropical shrubland (moist) ->

"II“H"”“

Tropical shrubland (dry) ->

Tropical dry forest ->

|| 1,

Tropical moist deciduous forest ->

Tropical rain forest ->

o o

-50 -40 -30 -20 -10 10

Changes of Carbon Stocks from each land use to Jatropha Plantation (tCO,/ha)

X 4-8 BEAFHEAEND Vv b 7 7 AR ~BRH L 72 D CO, IV &
(F1T IPCC 57— # & FLICHE)

Agricultural land
Other forest
Natural forest (open)

Natural forest (dense)

-50 -40 -30 -20 -10 0 10
Changes of Carbon Stocks from each land use to Jatropha Plantation (tCO,/ha)

X 4-9 BEAFHEAEND Vv b 7 7 AR ~ERH L 72D CO, IV &
(FlZEVF =718 M%7 — & % FEIZHE)

4 Commission Decision of 10 June 2010 on guidelines for the calculation of land carbon stocks for the purpose of
Annex V of Directive 2009/28/EC.
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F4-4 Vx a7 7 HEEDRERT A—H

Lower Base Higher References
Cags (tC/ha) - 17.5 -|[EC*4 Table 12
Cgas (tC/ha) - - -[Included in AGB
Crpw (tC/ha) - - -[Included in AGB
SOCrgr (tC/ha) 33.8 38.2 41.4Tropical, dry
SOCrgr (tC/ha) 39.0 47.0 65.0[Tropical, moist
FLu - 1.0 -Ip.5.17: Table 5.5, Perennial/Tree Crop
Fug i 10 i p.5:17: Table 5.5, Reduced, tropical,
moist/wet
Fyvc - 1.09 -[p.5.17: Table 5.5, Reduced, tropical, dry
F1 - 1.0 -[p.5.18: Table 5.5, Medium
Total (tC/ha) 51.3 55.7 58.9|Tropical, dry
Total (tC/ha) 56.5 64.5 82.5[Tropical, moist

HEL - TPCC (2006)

# 4-5 B HHRE 0 )T A — 2 O —f] (IPCC; Moderately degraded grassland)

Lower Base Higher References
E:SBB ((:g//}}::; - 4.4 -[AGB+BGB, Tropical Dry, p.6.27
Crpw (tC/ha) - - -{Included in AGB
SOCker (tC/ha) 30.1 34.0 36.9|Tropical, dry
SOCker (tC/ha) 37.8 45.6 63.1|Tropical, moist
FLu - 1.0 -|Table 6.2
Fug i 0.97 i Tablc? 6.2, Moderately degraded grassland |,
Tropical
Fr - 1.0 -ITable 6.2, Medium
Total (tC/ha) 34.4 38.3 41.2[Tropical, dry
Total (tC/ha) 459 53.6 71.1|Tropical, moist

Hit : IPCC(2006)

@-3  JOM FHEORF

JOM FEALDORBFHZOWTIE, D7 A —TF b 0HEESF U AT A HEREET, HE
m%ﬁ$®”*®t®@ﬁ$ %iowm)®¢&%ﬁotokkfﬁmbﬁ$%i plizssy
MR TEY Y ba 77 7 v— R A L E AW/ NI ERC L 2ENFIHEETH
D, FEET iﬁﬁmm@ﬁﬁ%a_bfﬁﬁ)ﬂ@%%””ﬁ“ ﬁHb\é EEBELTVD,

72k, AELTWSHEEL JIMLT 572D121E, JIMIZET eV =7 BIOHEAD
2 EHE4 OFEFEDN KAHE CTH D, BIE, ﬁ.ﬁfi2.ﬁ%ﬁi FrEShThBoT, 77

VBB ABL4ETI =T BLOFAETO 2 DETHD, BLHBIT, WEBIMNGET
AFRZEBESZSH BT, T rbe—212B85 JM a7 oD HERET LY
IR 24T 5 BN B D DY, T D EIZ OV TIIARFZE TII b, JOM OF ARl F
IZOWTHRET E1T > 72,

JOM DOFEATE 2l & U CHREARFIED 1 OI2, 5 LT 2HEOHHEIR &4 & &b
L5 HEwRAEERT 20ENH D, R ETDHHEEITZ O ER %dmf%%i
fEtk OPEHEZ BT LT IR 520, ARHFSEIC kwfi,uménéﬁ$MH@
FTAHYY br 77 7 v— KA A& AW/ VIR EKRIZ L DE IR HFEIZONT %FHT
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RE7R HikEm A B Uiz, 2 OME 2% 4-6 |29 & & b, FIEmEE IR UT-2 IR LT,
2, JOM TIL, 1B Sh = HiEimir e RERE R f%n%xfébg#%é

XHZ, JOM T, JOMFEFEL L TEET 720103, MR ETHFEONRETRH LTZ
POD(Fuy=2 Fe&atE) 2 HEL, AH%E%@% BT HMEND D, xﬁn BV
TiE, BESNDIEEBAKICBIT LYy a7 7 HilaE A/ IR EEIC X D8R
FFFEIZ DUV T PDD & 1ERk L 7= (alls UT-3 1),

# 4-6 HiERmOEE

ZA v Uy hr 7y 7 — KA A v (JCO) & FV - A itk o /MR AL
Small-scale Jatropha Based Village Electrification

TR PR A Ziiﬁ{i LT OG22 T4 7 ey =7 MZEHAFRETH D,
RIBHIF T 7Y v REHMEE S Tnens &

RS T, FREACEN IR & L C, KMo 2 L=
4 —BNAREENRHNLNLTWD Z L,

Ik CHIE SN TWEH Yy e rfEFEa DL &,

T bu 7y OFEHE, ETHESORFHPHE S 2 H U R =
Ra=T4HMTHY, KRBT T T —arTiEhna &,

T4 —EBAREHIZ, V¥ e T rEELOHEME N JCO 2
5T &,

T4 —BAFE BT JCOEZHND Z &, ZOBE, {LaEh

ROEEMDIRENAIRETH D,

%ﬁéntﬁﬁi FREROFREM T 2 R0y T ) —5SDFE
WCHWAZ &,

HEHJR U7 7Ly AP E
- Tuavel ML DENIRENEN S TGS O AREI R RO E

IOV E: F 7213 A E O BRE (CO.)

uvx/ MNMEHE

© T —BVRERICEB T DL AEIOBRE (CO,)
Uy ha Ty #5%5%ﬂ@%%&9r%@ﬁ%mw
Ux ha 7y A ORI BT DA ERE R & D B
DA (CO,)
Uy hu 7y BT B e (N.0)

V77 LA )77V/X%ﬁ£i FE=H Y U TNRE T — X AFORKIZIN T
EHBORE | T, 220047 a ryOWnFRrOHECEVEET S, 228, Optionl
Hik 0)7’375‘)‘%‘?5172?&“(3@575% U757 by AP EITRSTRY (L0 7<)

CHEEIND, Tk, CDM /BB A GE 5 ik T AMS-TLL
Electrlflcatlon of rural communities using renewable energy,
ver.03.0] ¥ XU TAMS-I.F Renewable electricity generation for
captive use and mini—-grid, ver.03.0] Z&E|IZLTW5,

TV | EHEOETCIINERRT A =S =R ) 735 GEERIC L DHE
EBENEDLDVIIHEHFICB T 2EHEE, &),

DA B — F DTSR DARIL

LCA FPAMG AR DT, FHMIESE A 18 U CRMlE OBl & 52 A DBk & G T -
77o BUETIL, UMDY YV —2D—o L L THENCIERA SN2 b 5, HHIUR| HEs#HIZ
PE 9 BREEEZIMIC OV TR, HEY Y v VRO RO H AT, BB
THEY 7Y v 7 (8FF 3 E) B L O AR E SIS 42 320 L7,

G YW TIHAEE STV Do 1= 857 70 BB
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Bio7z L,
(6) BFZEREH 5 RFE OB LT 7 U B & EH~Ou

OWFZED I 50

Ty hur77ix, T4 B ERET L HREL O FENE L TCTE MR K ONE RS TS
DEMBEEZIT D 2 NN, BREMRMMEENATREE 72V, R CTEEN
7% BDF ZEPEDFREMEN B WS Th D, ZD7HY v a7 7 NERRBRENTSO—
WA E UCRMERIIC BDOF A EBITHZ LIk, Yy ha 77y 2AEETLIHTO
BARICB W THISEOm B2 XD Z &, BEMRBEGINAZSED ZERAREERD EEZ
Hb, BT 7 U BFEEICB W TR/ ¥ ha 7 7 BDF AFE - il F¥ELFEIT D
oD DREBUR, TREERET S Z & 20V & Lz,

Ot FHE 71k

REE SR, BT — 2 - R (7 4 — B LA BHR, 70 —Pmisig, Y b
07y AR R = X N, e, EHIES) ZIE L, FEENY Y ha T AERE
DFFHEZGMEFHM ORTEESM & e 2 EERBR OB Z o8 LTz, £72, WATL CTHE
SNTAFEMIEREOREE (T b7 7 OAPEN, REFEEN, Yy he 7 7108
=R, B PE S5 15, BDF AEPE TAE AR OWE R TR IC B DA R T &, kb= X |,
IMTa RN, BRT 4 —B/RAFEE) 2B E 2 MBEHFE Y N 21T 5 1B 7K Fl
T—HEF LDk, FEZYUIMMABE L TR Y e 7 7 FEEA RO E%
1Tole, REEEREERIZE DT v b7 7 35 LT BDF A pE FEDO MBI F3E 2 Y4 M
a7 72/ R, REFRTE o B— 7&0@%%&77)ﬁ%lfiﬁﬁ#ﬁ%f%é
CEFHME LT, R E LTS ICBWW Yy b7y 28l L, fEBEREICX
L% ka7 57 7 )b— R4 A )L (Jatropha Crude 0i1-JCO) % FV 7= A4 B & 2[Rl AR~ —
ATIT ) /NI IE AL - EEERBET LV ZRMn— R~y 7OHE -EiET5Z L L1,
RlET VOMBHELEZLMETMEZIT) L2 BME LT, NMuay b rey=7 a5
T 52 EICLVIToTe, ETNVEEOTEMHZ NV —F%F R 7 L4 FT-, ZORD
— % AR OMEE R OVFERRIZHERR S hiak OEEX, B, KEENEE L TIOR
7

AYGUT OF PEWES KSOBK [NOT SCALEY - - ||||| [Ra——

L) e A W b

: =1 ﬁl m AR 2=
] = o L= - ; [: .-
’ - -zl-_--'a- —— A { i - .
¢ : : I = f —-I'-'-".“.'f .' =l I I - ‘»uh
i § T - i .‘“_"r

if
L[]

| ) g | el

= Il =t e - T g

i \\ \\ VJ_JJM (TN - - F
e S e AR Jeo ¥, &, B, EEMEX
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NU—XFRY - NT R FBE, B, v T | 5k T — B AREE
(CFRE 27 £F 12 A) U—, FEPEImE

RIET NVHEETIINT 4 —BAREHDOO)ICLED ANy TV —%2FKEL, RELZ Ny
TYV—, A N—=F—=KWLED J2 281, #RAEFORET— A& KRR
e UTERMICBEEB T 208 2 DO 21T 7-, KRIZ, ¥ ba 7 7 EO%EMET
VY, JCORRALEALFT 4 —BA(F 40— JO0 % 60:40 L4 25) 2Rk L THE
LEE —ERZITWRNG, ML LHELND JCO O—f%E T 7, AT LR
7T 5, S DICHEMOBRIIE b 2 EIEY (B LR OEED Z ke 5 &icky, ¥
¥ hu 7y f&2E L CHIMBEOARE 21TV, Hi-ZmBiig s +52 2 FELT
W5, PR 27 4F 12 H OBMETIE ER O AR 72 © R AV A 7 IOV LR 721X D
ThHDHDOT, ZOMIMIMEALEZ B &3 2RO BEMEOIERIT TR 28 423 A £ T, KH 2.5
r AOMIZiTbiiz, ZOFETNAEEOMIL A FICHREINIEE —E X, ¥R
FEDNER & NT —F F 27 B S HICHT 5 EERE (R, BREE, MRS Ot
NEDEERDDZLIZEVITH, PRk 28 FBIE T —F 4 A 7 [ THEREIZY > Tz
a gy NOFHEE AV LT, BRICEELEE A B L 4 HAOBBICE ST
BEILTWD, NU—FF 27 TIEY ¥ ba 77 /LOWEM, JCO ARE, EIFBE Ik
EPE, fAWRAEDE, Yy hu T REAEE, Ny TV —FKE-BHL, LED X2 UBHL,
EmEMAET—EARMTOR TS, ZhODAEET B AZHONTIE~Y =2 7L E
ENTWD, BEOYOFHIZY > TILL T O L 5 Zfffia A 7 A2 & Az 0JT H
Dv==T )VERNTIThT,
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Dy hu 7T Uy haryAA Yy hu 77 AR
P T2 EEI& AERETHR

Produgao de Jatropha Oil Hetero Degomagem de Jatropha Crude Ol Método de Produgao de sabdo

@-@

1. Adicionar iyua 1/3 com bcruphia Cruse O hon ¢ depols esperan s
.....

1. Preparacho de Jatropha Feido

MATERIA
1,000 ¢l Petréleo Jatropha filtrada
75 ua

L
@6’

6le0. Depois de evaporagso da i
Conclusdo ds Jatropha Oi Straight

@Y WOFHE (ARFHE) ZxT 2R EEOERRI E A /37 b

(R B T — 2 DULEE]

WUHT v ha 77 BDF A - fiBIIEICEITF CTho - KB RR FRc L s b0 &%
ZAONTWEZ EnD, FTRFBEERFRICEID Yy ba 7 7 3FE5 R OPE#E— 2ot
JGT D EEZ DN DEREHALD BDF 77 > k& CTHERR T 2 g2 BDF A 7z >0
T®ﬁﬁ%ﬁw,HS&LG%LKHV*X%?W%ﬁEthT,@%?W®&§$¥§

BMEZ G DT B2, a2 BE i (RF AR, KERICKIT 5 97@#E &4, BDF
AN i %@%W%Ltomﬁbtr ZROMERZEHNTY Y ba 7 7 BEA~O#
GHIE, BOF EE~OREFE, ([T, REFEOMBHOZ LT 21T -7,
Eu,AHW%A*XE?5i77)/Fﬁ%%ﬁ%/?%ﬁ77ﬁﬁﬁ@$¥kbf@
NT =X F AT ERIZHOWNWTOT — X INEIT A 7y 1\711/:7 F@;—%ﬁm%‘:&z’obfﬂﬂ
E£THrZLE L, XMuy ey y MR 28 4E 3 HBERETIE, FHlL7zhsx - B
H@%Wﬂm%bt®#$ﬁ27$IZHT%oﬁt%ﬁﬁﬁTi+\@7 &%ﬁ%ﬂf
XV, NU—XF 27 BRIZYYIOFEE Y, FHRk S 72 s B B AR I E R
LTW5,
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BUSINESS FLOW CHART OF JATROPHABIO-DIESEL FUEL PROJECT AT FINAL STAGE WITH OUT GROWERS

ESTATE JATROPHA REFINERY
JATROPHA ESTATE METHYL JME "
ESTERPLANT || Supply /|1 Receiving JVE
2. Storing JME
OPERATOR 3. Blending diesel with
JME (B5. B10)
For JME |4 Deliverying BDF to
Jatropha or service stations
Beans
1. Growing Jatropha
: OFF-TAKE (JME)
2. Supplying Jatropha
Beans PURCHASE CONTRACT
- 1. Collectirg-Jatropra l
OUTGROWER-1 ||OUTGROWER-2 orbeans | [gbsan-g
2. Production of
: ; Jatropha Streight Oil BDF
1. Growing 1. Growing 3. Processing to Sy
Jatropha Jatropha For PPl
2. Supplying 2. Supplying produce Jatropha BDF
- : thyl Ester (JME
Jatropha Jatropha PEtVIE e Use
Beans Beans
MARKET
1. Purchasing of BDF by
FEED STOCK (JATROPHABEANS) users
PURCHASE CONTRACT
|
Cash |
Earning
ESTATE DEVELOPER PETROLEUM REFINING AND MARKETING COMPANY

(PETROMOC)

X 5-1 KEMEY vy b7 7 BIEIC k5 BF EEOE DR RAET )L

[FFAH 7 D B R]

KNP LTAF AL AT ViAW C Yy b7 74 A V&7 4 — K
ANy & UBDF ZARETHZ EDA[EE/R BDF 77 o b (Esterification Process Type) T
HY, HOmBEMRAF N ATV EAFETREETHNT S Z LN GEREND T T bd
1 Y720 OFEHRARIZF 10 hoTHDHE LT, 20772 FaBESE5 134T
By b7y EALFERIEEIY Y h e 7 s AANVDOHEEN AR R DT e, 1 AYED
DY vha 77T EAETDHIIENAREL DYy bu 7 7 BREOHBEZREE Lz, 2
DHBELIZ oDV ha 7 7 TAREL BDF AEASBEEL-FE L L THMBERRE R
PRI 2 LU R FIR T T o 72,

B, £5-1 DXV y b7 LS BIF OJFEEIE 25T % bu 7 7 1 OHER
RIZE Y FRITE &2 KD, HOT7 4 —BAOHHIE (—EART— 3  TOERRMM
¥—Pump Price) 2O L=y b 7 7 fi+0 BDF 77 > bEESENE Uitk 2 RD 7=, &
2, Vxy b7y EEAH O E L7z K2R (Estate, Plantation) D& FENKE
DN A3 2 F A 2 B SRAT 230 7 D B A & [R50 EAl D L)L O NERIN S
RFIRR) ZREL, 0¥V 74 7% 1564EE L TERZRZE - HEHFEHL2ITHI>I A b
DOEMEEEZHEG Lz b, O MEREL B0 D FIRR 21525 72 DI M B /R RO
5 (Revenue) ZHE3+9 5 &, lkg U=V DOy ha 7 7SO EMMEE (Farm Gate Price)
D ENHKD, 1 BY7Z0 OAFEREN 10 oD BDF 77 > k& ¥ BDF EpEFE N Y
Y hua 7 7T % kg H720D MIN 5.25 (EW B —27 A7 ¢ b, LUF MK LEd#) TV v
ce 7y FEEEENOIEAT D EE, Yy ba 7 r AR BOF EEENLE L
TEHYx a7 s A EET D08 4, 500ha O HHIAFER LY v b 7 7 Z24kigd
HERET D, ZOHE, Uy by AERITKN . T E T RVOYIERE (B OFEm &
OHEFFEBRH OBMIBEAN) Z 0B L T5, Vv hr 7y RRABFEOFER YL RS
FIRR ZEH =27 OHiHE&RTHD 8. 0% &iili/-3121I Y v b a7 7 f+ D RGE Mk %
8. 48MTK/kg &HhIERe By, £5-2RT I IICEHME RIEOEITH 1.6 fFL 725,
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#5-1 Vv ba 7 7 RIS E

PEIRN 25% DA« 5. 26MTK/kg

PEIERN 309D A+ 6. 30MTK/kg

Factors Value Unit Formula Remarks Factors Value Unit Formula Remarks
Diesel Price Diesel Price
a__Pump Price of Diesel 45|MTK/Litter As of Oct 2012 a__ Pump Price of Diesel 45|MTK/Lit\er As of Oct 2012
b Exchange Rate 26{MTK/US$ As of Oct 2012 b Exchange Rate 26[MTK/US$ As of Oct 2012
¢ Pump Price of Diesel 1.73|USS/Litter  |c=axb As of Oct 2012 ¢ Pump Price of Diesel 1.73|USlLiter _|c=axb As of Oct 2012
d_ Gravity 0.876 Diesel fuel d_ Gravity 0.876}
e Pump Price of Diesel 1.516{US$/kg e=c xd e Pump Price of Diesel 1.516|USSlkg e=c xd
f  Pump Price of Diesel 1,516|US$/tonne f  Pump Price of Diesel 1,516{USS/tonne
Weight Conversion from Diesel to Jatropha Beans Weight Conversion from Diesel to Jatropha Beans
g Diesel Weight 1lkg g Diesel Weight 1lkg
h_ Production Loss 10[% Tentative value h_ Production Loss 10[% Tentative value
i Crude Oil Extraction Ratio 25\% Tentative value i Crude Oil Extraction Ratio 30[% Tentative value

Residue by weight 75\% Tentative value Residue by weight 70\% Tentative value

k  Bean Weight Requirement 4.0lkg k=g/(i1100) Computed k Bean Weight Requirement 3.3]kg k=g/(i/100) Computed

Factors Value Unit Formula Remarks Factors Value Unit Formula Remarks
Gross Price of Jatropha Beans Gross Price of Jatropha Beans
| Pump Price of Diesel 1,516{USS/onne Computed | Pump Price of Diesel 1,516|USS/tonne Computed
m VAT Ratio 16% As of Oct 2012 m VAT Ratio 16|% As of Oct 2012
n_ VAT Amount 243 n=Ixm/100 Computed n VAT Amount 243 n=lxm/100 Computed
o Dealer Margin (% of pump price) 8|% Tentative value o Dealer Margin (% of pump price) 8|% Tentative value
p__Dealer Margin 121 p=Ix0/100 Computed p_ Dealer Margin 121 p=Ix0/100 Computed
q__ Delivery Cost (% of pump price) 8(% Estimated q_ Delivery Cost (% of pump price) 8|% Estimated
r  Transport Cost 121 r=I x g/100 Computed r  Transport Cost 121 r=I x g/100 Computed
s Net Price of Diesel 1,031|US$ionne  |s= n-p-r Computed s Net Price of Diesel 1,031|USS/tonne __|s= l-n-p-r Computed
t _Sale Discount Rate 10[%. Tentative value t Sale Discount Rate 10[%. Tentative value
u_Diesel Price in Net 928|US$/tonne _|u=s x (100-t)/100 Computed u _ Diesel Price in Net 928{USS/tonne _[u=s x (100-t)/100 Computed
v Methanol Price 20|USSftonne Computed v Methanol Price 20|USS/tonne Computed
w__ Catalyst Price 100|USStonne Computed w__Catalyst Price 100{US$/tonne Computed
X Net Price of Raw Material 808|US$/tonne _ |x=u-v-w Computed X Net Price of Raw Material 808[USS/tonne _ [x=u-v-w Computed
Maximum Bean Purchase Price Maximum Bean Purchase Price
y Bean Price 202|US$/tonne  |y=xk y Bean Price 242|USSfonne  |y=x/k
2z Bean Price 0.20|US$/kg z=y/1000 z  Bean Price 0.24]USSlkg z=y/1000
a1 Bean Price 5.25|MTKlkg a1 Bean Price 6.30[MTK/kg

) N f<le — = A
VX b7y BEE P E iR R
VEIMZDS 25% DA « 4, 540ha.  (net) VEIMZD 30%DHFA : 3,780/ha.  (net)
Factor | Rate Unit Factor | Rate Unit
JSO Requirement for BDF Production JSO Requirement for BDF Production
BDF Production Plan 11.4|KL/day BDF Production Plan 11.4|KL/day
Gravity 0.875 Gravity 0.875

BDF Production Plan

10.0{Tonne/day

BDF Production Plan

10.0{Tonne/day

Production Operation Days

330|days/year

Production Operation Days

330|days/year

BDF Production Plan

3,300|Tonnelyear

BDF Production Plan

3,300| Tonne/year

Jatorpha Bean Requirement

Jatorpha Bean Requirement

Production Loss 10{% Production Loss 10{%
Crude Qil Extraction Ratio 25|% Crude Oil Extraction Ratio 30|%
Residue by weight 75|% Residue by weight 70|%

Bean Weight Requirement

44|tonnes/day

Bean Weight Requirement

37|tonnes/day

Bean Weight Requirement

14,520|tonnes/year

Bean Weight Requirement

12,100|tonnes/year

Jatropha Tree Requirement

Jatropha Tree Requirement

Production of Bean

2.0 |kg/treelyear

Production of Bean

2.0 [kgltreelyear

Total Number of Trees

7,260,000|trees

Total Number of Trees

6,050,000|trees

Jatropha Plantation Area

Jatropha Plantation Area

Interval Length

2.5|meters

Interval Length

2.5|meters

Number of Trees

1,600|trees/hectare

Number of Trees

1,600|trees/hectare

Plantation Area Requirement

Plantation Area Requirement

Farm Land Area

4,538|hectare

Farm Land Area

3,781|hectare

Labor Requirement

Labor Requirement

Number of Labor

3|person/100 hectar

Number of Labor

3|person/100 hectar

Labor Requirement

1,513|farmers

Labor Requirement

1,260|farmers

Annual Production of Beans

Annual Production of Beans

Total Annual Production

14,520(tonnes/year

Number of Trees 7,260,000|trees Number of Trees 6,050,000|trees
Annual Production 2.0 |kg/treelyear Annual Production 2.0 |kg/treelyear
Total Annual Production 14,520,000|kg/year Total Annual Production 12,100,000|kg/year

Total Annual Production

12,100|tonnes/year
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#5652 Vv hu 77 BEAREFEME O
Project Year| 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Production Volume 5,200{ 6,500{ 10,400] 13,000{ 13,000{ 13,000] 13,000] 13,000] 13,000] 13,000 13,000
Initial Investment 4,100[ 3,600
0&M Cost 251 251 251 271 271 271 271 271 271 271 271 271 271 271
Cost 4,100 3,851 251 251 271 271 271 271 271 271 271 271 271 271 271
Revenue 1696 1,696 1,696 1,696 1,696 1,69| 1,69| 1,696 1,696 1,696 1,696
Balance -4,100] -3851| -251| -251| 1,425 1,425 1425 1,425 1425 1425 1,425 1425 1425 1425 1425
Land Area 4,500 ha Machinerry Cost 500 US$ thousand ~ Farm Labor 200 farmers
Land Preparation Cost 1,600 US$ Fuel Cost 500 US$/month Lbor Cost 100 US$/month
Preparation Period 2 years Maintenance Cos! 5%
Production Volume 13,000 tons/year Purchase Price 0.20 U$/kg Sale Price 0.33 US$/kg
Exchange Rate 26 MTK/US$ Purchase Price 5.25 MTK/kg Sale Price 8.48 MTK/kg
1.62 times

INHOFERBENRT E ZAITEEAOBREFEOFEZ YL HRT L (BEFE
E LU THESRITAFETRICKH T 2REHIEND ITIX Y v b 7 7 -0 A4 P iR e AR 23
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X7\, W BDF AEREENLETEAMMR TY vy ba 7 7 EFEHENT D &4 5 L FEITRAT
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i35 7=,
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2H, -
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Jatropha BDF Project Development Road Map

Period 2013-2015 2016-2020 2021-2025 2026-2030
STAGE Experiment Community Estate Development |Network Development
Planting Area 10 500 6,000 20,000
Hedge Length 200,000
Beans (MT/year) 4.0 200.0 2,400.0 8,000.0
Activities Experiment Test Circulation of JSO Marketing of JME Full Marketing of BDF
Jatropha bean Production of JSO for Production of JME on  |Production of JME on
P : production and power generation is commercial basis commercial basis
roduction : ’ .
selection of quality selected villages
spbieces
Limited to testing and  [Surplus Jatropha beans of|Supply of JSO to JME [Supply of JSO to JME
Supply evaluation of spieces |village to be supplied to  |plant in large volume plant in large volume
JME plant with the network of
Jatropha estate |
Consumption of JSO  [Consumption of JSO for |Consumption of JME by |Consumption of JME by
Consumption for power generation  |power generation vehicles vehicles
Experimental farming [Jatropha plantation along |Develop a large scale [Cobination of large-
Jatropha Farming hedge of farmers Jatropha estate each e;tate as a core e_state
2,000 hectare with small-estate in
network
Concept Experiment §> Propﬂgaﬂoﬂ> Creation of C°/’°> Expansion
I T

X 5-2 Y% ha 77 BOF AEpEF¥n— R~y
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BUSINESS FLOW CHART OF JATROPHABIO-DIESEL FUEL PROJECT AT INITIAL STAGE ON COMMUNITY BASED PROJECT

VILLAGES JATROPHA REFINERY
ORGANIZED POWER PLANT METHYL E 1. Receiin
. g JVE
FARMERS OPERATOR ESTERPLANT || Supply )2 Storing M~
(PPO) OPERATOR 3. Blending diesel with

JME (B5. B10)
4. Deliverying BDF to
Jatropha I > service stations
Beans @

1. Growing Jatropha ForBeans ForBeans ||1. Collecting Jatropha oor
?ell(r)r;]'ngle?:g Gl | 1. Production of 2. g?sszction of For Supply
2. Collecting g}r&%"g)s“eigm Jatropha Streight Oil o
. P ing t
3 .lljeglriggg/ai\nl;eans 2. Operation of ° prrggl?:: I.Tagtrgpha
' Jatropha beans & i 2040 i Methyl Ester (JME)
to PPO Diesel Generator
3. Delivery of battery MARKET
charged by DG to .
Power villagers or supply 1. Purchasing of BDF by
sers
Supply power through user:

distribution lines.

Cash
Earning Loan <«——  Repayment

ORGANIZED FARMERS|| DOMESTIC LENDER AND PROMOTER PETROLEUM REFINING AND MARKETING COMPANY
(FUNAE) (PETROMOC)

X 5-3 LEURIC LD/ v b 7 7 JiE52 X— A L L7 BDF AFEE VR AET )L

(36574 - R MERTMAM T, BFEMNCEHIE N IR CE DR RIHREN D]
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ﬁ%-&%%@%ﬁ&bfﬁ%bﬂfﬁ@,%%%@59$2#47wﬁ%&én$¥k
LT LooHD, XM ay hTav=y hortGg e U TRIRI NSO FLICHRE
SNTZNT—=%F 2T Oy TV —FEF—E X QMK/FZE), Nv7V—HFHLI—F
A (CF¥ 4 AR 1OMTK/ B), - ERERE Y — A OMTK/£E) 2R AT 2R RiE, 74—
IVEEROBENIY Yy a7 7 B ELNEY Y br 7 7 A A LT 4 —E L ORARE
THBEL TS Z 2L TRBY, XU AR NEEYy va 7 72T v
b7 7 ZFELE L TW AR ERASEWFIT TS (5. 0MTK/kg) Z &, S HITAT—FF
X?Ti/%%n77@@m%$?bfwé END, MR (ERTH 300 HH) I3 E/
WZH COFERED (30 A/HH), BHEHOENE TCOREEZML TWD Z LR STV
Do vy huaY=s o ELEME, FERABEEMICY Y a7 7 OFEEIT),
VX hu Ty OFENLEESNAESED, £RITENY Y RAEZIT S I EITEE B
T2 ThD, ZOBENONAT—FF AL HAMNEENITD v b a7 7 G EREOE
KIZOBMBZ &, IFEAEREAVELEET Vr hu 7 - OEEREOHEMNEFFT
XD EDVFERII, n— R~y OB ODF%FJﬁ“%H?BTJ“t&)@/M’D/F7D/:
7 ME, FO—EOREEZR-ZLTWE, RNU—XF 27|58 —ERTNZT,
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Preliminary Financial Analysis on Power Kiosk

Exchange Rate 50 MTK/US$
FIRR 8.4%
Article Volume MTK Us$ Unit

Intiial Investment Cost 880,000 17,600

Power Generator 6 kW

Nos. of Battery 60 units

Battery Charger 1 units

Oil Extraction Machine, etc. 1 lot

Power Kiosk House 1 building 8m x 4m
Operation Outline

Battery Lent 60 bat/month 20 0.40|per day

Battery Charging 6 bat/day 10 0.20|per charge

Users 80 users
Purchase

Diesel 3.4 Liter/day 38 0.76|per liter

Jatropha Beans 3.9 kg/day 5 0.10|per kg
Labor

Management 1 person 1,500 30.00|per month

Staff 3 persons 500 10.00{per month
Sale of Bi-products

Fertilizer 8 kg/day 10 0.20|per kg

Solid Fuel 8 kg/day 10 0.20|per kg
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Village Electrification by 6kW Diesel- JSO Fuel Operated DG (Battery Distribution Type)

Diesel Power Generation + Battery Distribution Type Exchange Rate 115 Yen/US$ 50 MTK/US$
[ FARR T 84% | [ PBY T 7vears |
COST ESTIMATIONS
ltem Note Nos Unit Cost Amount ltem Note Amount
Diesel Generator Set 6.0 KW 1 161,000 161,000]Yen Diesel Generator Set 6.0 KW 1,400]US$
Battery 12V 60 6,670 400,200 Yen Battery 12V 3,480{USS
Battery Charger 6 battery 1 64,400] 64,400/ Yen Battery Charger 560{US$
Oil Expeler+Other Tools Lot 1 200,000 200,000 Yen Oil Expeler+Other Tools 1,739|US$
Power Kiosk House 1 1,200,000(  1,200,000]Yen Power Kiosk House 10,435/US$
Initial Investment Cost 2,025,600[Yen Initial Investment Cost 17,614)US$
Maintenance Cost 5% Maintenance Cost 5%
POWER OUTPUT OF GENERATOR
Rated Output Power 6.0 kW Operation Hours 4 hours/day Power Efficiency 80 %
Daily Output Power 19.2 KWh Monthly Output Power 576.0 kWh Annual Output Power 6,912 kWh
POWER DEMAND
Consumption 0.48 kWh/HH/day Battery Duration 10 Days
Number of Battery for Recharging 6 battery/day  Number of Recharing Days 4 days/week Number of User 72 Users
PURCHASE PRICE OF JATROPHA BEAN
Purchase Price of Beans 5.00 MTK/kg Specific Gravity of JSO 0.875 per kg Qil Yields 25%
Required Volume of JSO 341 Litre/day ~ Required Weight of JSO 3.89 kg/day Required Weight of Bean 15.6 kg/day
Purchase Amount for Bean per Day 779 MTK/day ~ Weight of Bean per Day 1.78 kg/grower Nos. of Growers Needed 9 Growers
Purchase Amount of Bean per Grower 8.89 MTK/day ~ Sale Amount of Bean 266.67 MTK/grower/month Operating Days 365 days/year
FUEL COST
Fuel Consumption 6.81 Litter/day ~ Diesel Consumption 3.4 Liter/day JSO Consumption 341 Liter/day
Blending Ratio 50 %
Market Price of Petroleum Diesel 38.00 MTK/itre  Diesel Cost per Day 129.4 MTK/day Diesel Cost per Day 2.59 US$/day
MANAGEMENT COST
Monthly Salary of Manager 1,500 MTK/month - Monthly Salary of Staff 500 MTK/month Total Salary 3,000 MTK/month
Number of Management Staff 1 person Number of Staff 3 persons Total Salary 60 US$/month
Administration Expenses 500 MTK/month ~ Administration Expenses 10 US$/month
EXPECTED REVENUE FROM BATTERY RECHARGING
Consumption per Household 1440 KWh/month Battery Charging Price 145.91 MTK/15-day Battery Charging Price 9.73 MTK/day
Battery Charging Fee per Month 291.83 MTK/User ~ Revenue per Month 21,011 MTK/month Revenue per Month 420 US$/month
EXPECTED REVENUE FROM SALE OF BY-PRODUCTS
Volume of Jatropha Cake as Fertilizer 7.79 kg/day Sale Price of Fertilizer 10.00 MTK/kg Sale Amount 47 US$/month
Volume of Jatropha Solid Fuel 7.79 kg/day Sale Price of Solid Fuel 10.00 MTK/kg Sale Amount 47 US$/month
POWER COST TO USER
Power Cost to User 291.83 MTK/month 8.4% Power Cost to User 5.84 US$/month
Investment 0&M Cost Total Revenue
Output DG Battery Charger | Oil Expeler | PK House | Total Maint. Operation Diesel Total Cost Power By-pro Total Balance | Accum. | Payback
kWhiyr Us$ Us$ Us$ Us$ Us$ Us$ Us$ Us$ Us$ Us$ us$ Us$ Us$ Us$ Us$ US$ Year
1 1,400 3,480 560) 1,739 10,435] 17,614 0f 17,614 -17,614] -17 614
2 6,912 0) 881 840 945 2,666 2,666 5,043 1121 6,164 3498 -14,116) 1
3 6,912 0) 881 840 945 2,666] 2,666] 5,043 1121 6,164 3498 -10,617] 2
4 6,912 0f 881 840 945 2,666| 2,666| 5,043 1121 6,164 3,498 -7,119) 3
5 6,912 0f 881 840| 945 2,666| 2,666| 5,043 1121 6,164 3,498 -3,621 4
6 6,912 3,480 560) 1,739 5,779 881 840 945 2,666| 8,445| 5,043 1121 6,164 -2,281 -5,901 5
7 6,912 0) 881 840 945 2,666] 2,666] 5,043 1121 6,164 3,498 -2,403) 6|
8 6,912 0) 881 840 945 2,666] 2,666] 5,043 1121 6,164 3,498 1,095 7
9 6,912 0f 881 840| 945 2,666| 2,666| 5,043 1121 6,164 3,498 4,594] 8
10 6,912 0f 881 840 945 2,666| 2,666| 5,043 1121 6,164 3,498 8,092 9
Total 62,208 1,400 6,960 1,120 3478 23,393 7,926 7,560 8,505 23991 47,384] 45385 10,091 55,476
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Estimation of Required Area or Farmers to Run PK with 6 kW Diesel Generator
(Based on result of Boane Experiment Field)

Exchange Rate 50 MTK/US$
Monthly Income by Jatropha Growers

Factor Value Unit Remarks
Number of Fruits per tree per year 200|fruits/treelyear Boane experience
Number of Beans per fruits 3|beans/fruit Normal
Annual Number of Beans per Tree 600[beans/tree/year Calculated, Max. 1,500
Length of Space by Tree 2.5|meters Average
Number of Trees per Hectare 1,600(trees/hectare Calculated
Number of Beans per Ha per Year 960,000|beans/halyear Calculated
Number of Beans per Kilogram 1,500(beans/kg Boane experience
Weight of Beans 0.67[grams/bean Calculated
Weight of Beans per Tree 0.40|kg/treelyear Calculated
Annual Weight of Beans per Hectare 640.00|kg/halyear Calculated
Weight of Beans per Month 53.33|kg/ha/month Calculated
Weight of Beans per Day 1.78|kg/ha/day Calculated
Area Cultivate by OneJatropha Grower 1.00({hectare Average
Assumed Sale Price of Bean per kg 5.00{MTK/kg Expectation
Monthly Sale of Bean per Farmer 266.67 |MTK/Grower/month Calculated
Monthly Sale of Bean per Farmer 5.33|US$/month Calculated
Annual Sale of Bean per Farmer 64.00|US$/year Calculated

Number of Required Growers

Factor Value Unit Remarks
Yield of Qil from Jatropha Beans (wt) 25|% in weight Petromoc Laboratory
Annual Crude Oil Production per ha 160|kg/halyear Calculation
Crude Qil Production per ha 0.44|kg/ha/day
Specific Gravity of Crude Oll 0.875 Normal
Annual Crude Oil Production per ha 182.86|litre/halyear Calculation
Daily Crude Qil Production per ha 0.50{litre/ha/day Calculation
Daily Requirement of JSO 6.81|litre/day Refer DG 6 kW
Daily Requirement of JSO 7.79|kg/day Calculation
Daily Requirement of Jatropha 31.15]kg/day Calculation
Weight of Jatropha Beans per day 1.78|kg/halday Calculation
Requirement of Area Cultivated 18|hectares Calculation
Number of Jatropha Growers 18|Growers Calculation
Number of Trees per Household 100| Trees/household Assumption
OR Number of HH who grow Jatropha 280[Growers Calculation

Note:

1. Cells colored in yellow are variable factors.

2. It is assumed that Jatropha trees are planted in small land parcel of 1 hectare
at grid length of 2.5 meter or 1,600 trees per hectare.

3. It is estiamted that 14 farmers who grow Jatropha is needed to realize village
electrification using 6.0 kW diesel generator for around 70 - 90 households.
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