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Trend in Palm-based Biodiesel Fuel Research in Malaysia and Indonesia
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Biodiesel Fuel (BDF), fatty acid methyl ester, is receiving widespread attention for its renewability
and carbon neutral property, might be one solution for global environmental problems such as global
warming and exhaustion of fossil fuel resources. The material oil of BDF differs in regions, palm oil will
be chosen for BDF production in Southeast Asia. This time, we visited oil palm and palm oil research
institutes and universities in Malaysia and Indonesia that are the largest and second largest country in
palm oil production. Progress in palm-based BDF research and present state of palm oil industry were
investigated, and economic feasibility of palm-based BDF in Southeast Asia was estimated. In the
present state, BDF is not cost-competitive in Southeast Asia; breakthroughs in BDF production
technology and dissemination policy are necessary for spread of BDF use there. Development of
effective utilization of oil palm biomass such as empty fruit bunches turned out to be an important issue

to be studied simultaneously.
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Fig.1 Use and mass flow of oil palm productts IOPRI data)

~ 16 fEIZEEMTS. FFBIE, 1 D&% 20 ~ 30 kg
DEE %L,

FANNR-LroEBERENZTRTONEDOAEL &
U'vZA7u9—% Fig. 1{Z7R¥. 100 kg @ FFB (i3
78— 243 (Crude Palm Oil = CPO) #'22 ~ 23 kg,
73— 48 (Palm Kernel Oil = PKO) 2 2kg &gh,
FFBHEED S 5 Mz HT» 25% B E¥ R Ebh
B, T, BRELADULFANI—6DR2/ 4 F
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D, ARSI LELED S, FOELARI
JERAMA, < IthBtFZORME TS S(3].

CPODfligidtboHithah  ARIEHRE|L <,
1990 fE LI OB i #k 651 USS/ton (1994 i) &
IR{E i 4% 235 USS/ton (2000 FEHE) L DIEIZH 3%
D ERD B(4]. ‘
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14YFAY7AET7=00119M) £HW3,
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b)) DESZELED D/ - LAMMUS (2003 F85JTHE
2,100 F F>) 2B TEM,080 7 + v 2BHT3

AW Lo/~ L2hHETEH 3. &E, v —
STTCRN-LHDIIEEAENNE (Refined
bleached deodorized palm oil = RBDPO) & L TG
ThTws,

V=Y T7ONR-LREHEIL 360 77 ha (2002 &)
CLRY, 2L -y 70hRMEDY S, B0 8.6% %
G5, 7, S-siERIS, 40 TiFORENH
BLIVTAOEEFWELRATI—RERLLE-T
W5[5,6]. 2L —Ticki AT S 7 D O IURE
fitix, FFB #'# 20 ton/ha, CPO # 3~4 ton/ha,
PKO #! 0.5 ton/ha C& 3(3,7].

¥, 2L —Y7IiZHi 35 FFB Offifs i 300 ~ 400
RM/ton (8,700 ~ 11,500/t ) TH 3. CPO Dffi
#513 1,450 ~ 1,550 RM/ton (41,600 ~ 44,400 A/ +
), RBDPO® ffi # i3 1,700 ~ 1,800 RM/ton
(48,700 ~ 51,600 /s ») TH Y, 78— 4 BDF ffi#%
iX CPO ffi# 1,500 RM/ton Bl L & PRI xh 35, 2
hizxd LRI 910 RM/ton (26,100 M/ ) &3
202 LLTOMRTH3(7,i).
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NR= LD BREOE LS X VHBOEKIZEDTY
3. MPOBIX, 245 7#1,300 A, Bf#%E 300 A%
OV —=TRAROI N -LHIFERINTH 5.
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SHRL b TSN 4 SM2b 0, R4 DML
i3 Engineering & Processing BB director T» %
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(TLAYRM) 2AVEAFATIZIFAETHD, K
B&RHRIDERRE 100°C LT, RIGHEH 0.4 MPa L
F,wh:7ra-n =1:7~10 (mol:mol), RIE
BRI 2 BRAOLLPY, ARMREIRHENCH L T IS% LT Th - .
BBRINER, FREL LTI -DICHUROREEE
HELTWBI3RTH-A. $E, TOFTF Y+ 2HFIC
RUTE6H5 LT Tald, RISV TEL5Z
ENTEENoT:,

D=4 BDFIZoWWTid, ETIRERY 1995 Fic
BRTULTHD, HBAILIS°C LEVEDOEHLRA
LTRAWAFIIRI Yy Dy DuGEIaEEnENnS T L
THH7=,
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NBLEITVEY, -V 7 TREHASEIZL S8
—4LBDFOAETS Y NIk, FERL¥UTH-
.. ZOBMIZ, -0 MBEEHHLHBLL, /8-
LIRS AR BRIZIZ/ S — A BDF B i3k - /- < B3
Rehhneni e Th-7=. AhETHS~L
—YTIZE S TRERHOMRIIZ LB -BETI
BOWIts—HEZEZORSB,

7, MPOB T2, /{— oz $h 3 itk
RE (HUFY, ¥FIVE, ZFu—ni¥) £2EH
@ RBAGELTRAVS LI EONT I RL
E2fToT3, I kHifielladbysziic
&b, /84— L BDF B TIIRHEMICLALLEL L
WORREITH T30 ikl LEA6hN3. H
B, MPOB{Z¥i) 5/3— 4 BDF Of#i2, BDF
DEHORIGEGEOBRF»S, ERLAREEZHAWE
ETRBEET, —HOBRTLTVWALEWIHRERT
. LB, TV -HAMROBIZET 3R
BERREDHAEDPBLELS>TVEESITHS.
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2 &8O v I v k%¥ (University Malaya = UM) i3,
1949 ISR L 222V =S PRIDKETHS. 2D
ML, 2430000 A, 229 784,700 ALEX
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Fig.2 Dr. Choo Yuen May, Ms. Majid (the second and third
persons from left, respectively) and our inspection party at the
headquarters of Malaysian Palm Oil Board.

Thd. FMTHELUL3 50007 RM (100 £ 3,500
FA) T, 2ONRIE O FABAFEELE, 1 fAREL
HIZEB3L0TH 3.

R4 DML, TEHBRIKIF¥MD Masjuki Haji
Hassan $#2TC® - 7. Masjuki IR IIEBENUM T,
BDF & U -2l 6 I ZDBEMLEDRABHE &
EOBRBREN, S, v o yAYE, Hsb XU
DR ET>TNS,

—A%iZ, BDFHERH 2D NOx B3, e kb
RTHEHWIELRAIGh TS A, ZThiz, BDF £/u
LRGITBREBENEDELS LI D THB. ZD/
¥, Masjuki BEOMABE TR, MicKEHK%BMA 1
IoAYa v EENTRI L&D, NOx BIE 285
EEBTLICRIHIL TV S,

Masjuki #ZOMAE CASIREKIZH VTS BDF
I2aIM D MPOB TG s h7=dDTH Y, BB EE
BETORMERIBEZES I, 6 k2 -7, BDF D
BRBOPFIEEZL T B 1 ADKREREIZENE,
BDF (34545 EV 2= i BDF 100% #XEOLY YV
THWADIE LS, BHERETILEBBDIEST
Thk%T30, BMEOL VOV 2METINE L LHHM
BEIZKBEA5 LT, BDFOMRHBRICE
W, MBI EERTILETIZOMRES L T ORMR
BETOBRIZOMARESOBHERBRAARE LN
ST LEBERLX.

T, MHHRRRIZ/ ¢— 4 BDF 2 B3 L e O it
MWHLLVWIBELHD 25T, RUEBRELE
VATFALEKRTEZABZLENMDBBELBETL Tk,

6. YL—UFPT IR

2L =77 bt 7Kk%¥ (University Putra Malaysia
= UPM) (3, UM DR ZE & Serdang DB R K FEH
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1971 F£IZAPFL, Sz L7, UPMDAESTY, 9L —
VTDELDARTREFRENTHELDZ LS.

<@ L - Mohd. Ali Hassan 8%, R4
TEBIFHBL, 4 XTI3RAF 9o, 24XV T7 o4
—, REZEOMRCEFEh TS, FEIEELIC,
= HEE,L SR EhIRENTHE/-LF {1
JE#E (Palm Oil Mill Effluent = POME) (Fig. 3) O#
SMPRIEHS>TRETE A5V EBRLTRBT 3
CDOM 7Fuvz 2 MZEM LB E+M TN TEL,

POME & i3, & h2oki K<, dhoke
BRARUEDOREVBREABIEESALLDTHS.
4E, EEIZPOME 22852 LN TEM, BEORK
BT, XFEITwWEah ok, UL, ZThidEL
W TRELTW22DTHY0, EEOS Y~V TidH»
@Ik L, BT iFEENWS,

Ali Hassan #Biz&khid, S—2HEXOERYO
BT, HRMERAENADL > TVEVDHN POME & ¥
22 (Empty Fruit Bunch = EFB) T&%0D, 2D
DORRARIEERETH 3.

EFB LIZFFB 6 A A N - A RELREE L5 &
DEODEEHL, ERFIIV =V - IO —-RATdh
3, IRELLTRHWAIZIRARMPEND, KD
REMAIBZILFELTORHZBLPEZ WS, Al
Hassan &R DHE%E Tz, EFB 0L EFB % B
LA VRBEEDHERET > TS,

57— THAMNAELTWS POME OFmITA 4
NRATy PERThBZMOBEBRENTVD, L0S5EE
Ali Hassan #{2OMRETHIZL:, ZOXANLRXT
y Uik, IR BB TOoNTEYD, 77— T
RETH-DIZART 3 FHAL 25000, BED
ELTIERIZFEVRTNEEL OGNS, 1=V T I0
AW BDFAEZRENICHELVWEEbh3N, Z
S LAREHEFERRE L THVWAZ LIZLYE”RIZ
DHIE TR TV Lt Bbhi:.

) 7. 1Y RFRIPON—LHBER

AV FRU 732003 ERERT, /- 2M % EH
990 F b Y4BEL, 55650 F bV ERMLT, SR
20 US FLEZBRSHURE 26D/ - AEERH» D
BWMEITHBI7].

AVERYTDA 4N — 2{EFHE R 450 F ha
2L =T ETTIZEA->TWS, RERBLENE D
FARIS—LARBOEHIMORE DBV, BEORK
Btk o MEEMY =D ORBIHMT 3L Rkt h
3, Fh, AVFRXLTERELEMEL, BERZ/ -4
fEft R BEET S0, HRBRXOEEEL XS0
BEEROBRETH 3.

N AT 55— a3 vORAEENNES L, BT

RN B - i

Fig.3 Palm oil mill effluent and chopped empty fruit bunch.

18%, /MRH33%, REEEN49%L L -THD, 75
vF-YavDELAEEREENRRF->THEPL -
7FERBEAREB[7]. 3L (A4 —LBENG
N—LMERWMTZTREET) o0 TE, BERO4
Ve LI X PAEWED, RESRSAE T840
%\, 7z, CPO % RBDPO =183 5 TiizENT
524t &4 &<, Thii RBDPO DI BBFIZ& - T
E<EEZNTED, Rtk sv—Uridbhni®
Th3,
AANIS—-LDELEMZ, L2 FFMHEY TN
(AEx= F T RHHEBON) THEIBRW WL XA, K
RUhRH)2r 2 HTHMT 3L FRIEhTH 3,
A FAY7xX3 0¥ —~4O Dr. Dadan Kusdiana
DT, VY YIZEM 3,000 + HEDBDF 75 ¥
P EMNBEASRBh DI LS5, POME 2B
EEmERCAY, FTBRARTRIG X, Sun
TT7AA )M ERACE LHEREhS, &L BDF
DORFRIZSZ AR E S TRBWE S XA, BDF &I
B3sMEhdsl LidErELS S,

8. 1 FXIFFAINN—-LRREH

AVFAYTA 43— 2K (Indonesian Oil
Palm Research Institute = IOPRI} {3, 1916 -4 5
VERRMLEHRATHY, REXT00 ADZ 2y
7 (55MEH 46 A, TDS5 B PhD MABEIZ 19 A)
EL5204 Y FRAVTBOWMAMN TS 5. IOPRIDF
HDS55, BRF»SOFHI 1%TBETH O, 9L E
BF AN LDOMEERFTELTRAEZB TS, 17
FRU7TRAANNS-LOMBEEITITEHE I LS

CETHDLRTHED, IOPRIBH SO » T4 & OR

RKETHDHH, RERIZLIMBALEENDSAOGH 2
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NHB, IOPRIIZLAHMAEEDR LIZSHED
TE3EASLDERE 7= REFFRIZOVTIR, FiTRK
BORBTISIVA - FAVEBELZEHNID, BEE
BEMENBNEDI LK o),

4@ IOPRI ORIFT £ T# 3 Dr. Darnoko, &L
2DMERATH S Dr. Jenny Elisabeth, Dr. Donald
Siahaan IS 2 T NTE .

IOPRI /38— 4 BDF IRIZZ2D 2 4 FiZAiT6h
5. 1721, CPO & L<I2 RBDPO # KGR 80°C
T7AA VBB EROTAFAIZTFAETEHE, &
5 121k CPO 2 RIGEBE 60°C TAFALIATFNLT
340ThHD. WMETAI-NLOKIE, TELE1: 6
(mol : mol) TH3. WHIREIEMH1~285M&
HoulwiRR2AL, #5I3RIGRIEN 3 ~ 4 FEH
EROHM, HuFrhEORMERELERTZEI L
SPGB TS. &b, CPO 25 LTHWAHREA
12, 3~ 5% Eh 3R LA T ISLITIZ
TRPEHTV3B,

g, BEL N /BOBKROBDF /{0y b T
v ERQPTHS, IOPRI THEME I’ BDF O
B{ER 2 ASTM (American Society for Testing and
Materials DBEFR T, KERR - B2 2HaT) 0%
HEMETLDTHY, BRBED LOEFTRRORE
BLRHLTHS,

AV P2 7855 FFB ORI &% 175
Rp/kg (2.1 M/kg) T» 5. W/ i — 2O fMHIT
3,000 Rp/L (36 /L) T& b, »i— 4 BDF Offifgid
& %3500 Rp/L (42M/L) L FHEhd. &b,
4 v ¥ 3o 7OEMEKE 1,650 Rp/L (20 /L) T
b, 1—LBDF 3HEMOL LT 250l L k57
B, BENIZRADEVWERI WS ZEThol, &
B, 41V F2y7ERNTEMSIKRORMTS 5HH
12, BT a@H» LS 2, BIATEHREHhS
HBREOEMESBHBL, ML L2 ACEALE
MERSBALTNWE:DTHS.

Dr. Darnoko icktif, 41 ¥ ¥ 2> 7 TC/¢— 4 BDF
EFAWABAR, RBHEASNEOLD, Sz S%EEL
EBSAREMTHEHLVS. 1V P2y TOEHER
RM2300 5 THB315BDF %100 Ft VEET
hiZ®SThb, BS THhix 100 Rp/L (1.2H/L)
BEOMELADTHEEL. 41V FAY 7 TR/ 2HIDE
ER2AYNmMY 3—F7T, BNORHAMHBRROMMIZIE
RANDH 3780, EHPRANRROMREIHELZ -
Tk, /3—-4HO BDF Lt SUTOMMIcH T3 M
LMWL, 42 FX7EINTE/{— 4 BDF IfiEN
£ NGO 4, BDF @ ASTM M %22 #Hi-/¢— 4 BDF
DRBREERL, BFNO@EA T EHBEH TR LN
3.

IOPRI TiX, FERADA A LIS — 4 I L% Aek

Pancur iZ§- Tk, SEIIIIhE2REFETEIILNT
7z, AKX OHHLEL S TH 1 YD Aek Pancur
IZhBZDINiE, BFMY~0 6 b FFB OARBRED
240, T~8 AL A= 20RO —-2Td
D, ZOBMIZIE 24 BEESICE S,

ZOINTONR—LHEESO AL TIZEY.
¥, M & h/ FFB.# 120 ~ 130°C, 2.5 ~ 3 barr
T HHERKIZL, V-V EERFGEYE, RELFELS
A U4 <¥3. FFBIJNEH 24 BB LIAIC T T
B350EMAH 5N, ZTHhRRBIH VAW, Yi-¥
I2&3 P2V LY FOMKS R THEEEERIIRE 20
ZHmMT 3L 285D THS5, $T, EFB &
REEFET 5. REBHKD, CPO L 6VICHMiEL &
RSS2, ML EEL, MUk TR
T4, REPICTHT B, HiF - BMTHIZXSh
5.

ZDINORBIZIZIOPRI D/ - LEBHE» b,
ZDHFUL 400 ha TH o7, {LRIBHED £, 55
widEWEMIzZTY Po—-L LTV, H—igzoT
RARYRD B H, MIEABEVS, —FITA4 0
N1 X TR AEM 7 kg B T520, LEAD
ANBEEhaN, ZZTIREFB #RTL2ELTH
S TWEENS,

T, INOELITEAE Y MIASLENEREAT
Wi (Fig. 4). TZREFHHDIN-ZT, 418
—LDBRIrAETCHELLKBIZ S5y F—-Va Y
BHiEha LS,

—BAIZRIADTSELIZF Y~ BIEET B,
ZIDINDELIZIRS S -y HEHELET, POME i
TARTAVRR MEBIZAWShTWHLEDILES
7. ToavER bR, EFB #tiiic#miRizigx,
POME # 2 HEB 2icfi§5Z Licky, 8T
2RV EESZEDTHS (Fig. 5). BWREE LI
NREWHAVTEL BV HIZ, 400 Rp/kg (4.8 A/kg)
THLELBNhTVWBE L W3 T &7 57, EFB & POME
2aVHEAMETBI L2k, IOPRITIR Yo

R RS sl 3 ¥ i
Fig.4 Palm oil seedlings in Indonesian Oi
Institute’s plantation at Aek Pancur.

Palm Research
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Fig.5 Compost preduction from chopped EFB and POME.

2 a VERBRLTWS, BRI, AV FRVTTOD
HeAABBEIZ, BOD 100 ppm LT TH b, Tt
#g oY) 713540212, POME *#%Q8iths 3>
DFAABIZE > TH40 BRI TARLEDS,
E3RLNANERHFTIENTES, ZOIVEALERE
2, 37—V DAR-2%H X, FRKQE DR % HIX
THEAMHELLBOAL,

HAXIZ¥i3 5 BDFAEOREMIFEME & U TIZHE
BHBEToNIN, A VFAVTTRLAIIVRL
BHrofsBRMBBAEBEIZREN, TITERTH
WHlehatnwH I ek, AVFRXRLTDIN—4A
BDF AEEOFK L LTHRAMIIZDEIVWEITHS.

WM Ebh3 T A L) -LBERIZBIT S
BDF 4 iz &k 3RAMB D% R %, Dr. Darnoko &
LHIZRHELE, 1005 D CPO 24ET B LHE
+3. CPCONDRNA3~4 ton/haTHB»56, &4
A— ADEMNTERUIZN 30T ha B E 3, 140
NR=4LT53vF=av 1l had’h 035 ADWEE
BRETHE720, 10 FADHBPENBEELES, 1
EEN4APOLEBLETHIE, 0 FAICBERS5Z
Litk3, ZTOW0FIDCPONS, 5F VD
BDF 24 T2 LRETS. FMI10A DTS5
FEIOERBEESETEE, 15D 20 ABRED
RBAMMIMEH, 9575+ D BDF 4 & T 200 ADRE
ArfidxhsLFHEhs, 2%h, BDFEEZOD
LDENY, FHTHS CPODHMEIZESREAMMD
RPN EFILGNS,

9. F b ¥ (C

A RO 9 WL L2 RAIHRFL T3 bAEIC
BWTH—=Y 44 a6 BDF #EET SR, &
FRICEBTH DA, - 2MOBADEREMRTH
BT CTIENTERRIIESIBDENVESTH
3. BRIz T, 74— A BDF i3 $H< 3T/ 8- Akl
BRBZELABEORRN1D2THY, LILE-H

ELTEFEEI DTN, ML ERBOEBRE
ROBMEENDHELFI OGNS,

¥/, BDFEEIZIF TR, FMSR1LEETR
FPOXSFPULELWDI LR TED, BSB LM%
BDFEEICAHWAZ LItk 3K X F OlIE, S
#Hh o DFABROBIRIC L ARIERAOMmME X
PRELEETHAS, £/, A rn—-2ar6fibh
SHMPSNDI A X7 2ADOGRHREMFIL, F AN $—2
DEEY AT LAZEODVTFVPAING YV 2 %EZB5 LT
o Reix?,

12 BMOEWRAE TS -2, RLT7U7Thon
ALY -0 B3 vk TR R ARY 41 e d e 15 B VAR
LEREL/S—LBDFIZDWT, $<ORHmsB3¢L
ATEL, MKRBBNEEA2F A3 LT, AORSL
AATARBIZBALE 7 P THHROBR T @EELE 0
tFioh, K7V 7HBLEOBHNBEERE LT
SZLAMETH B,

BR#iz, SOORETEEDOHF NI 2-LDOT L
YOAY P BLU—BRTHVWAEXAKZERMGRE
B (FHRASHAR) ORAMBE, £7-LEH
K% O Armansyah H. Tambunan #{%, &% T
BLEPRL<BTANL, HBRIHMERNTLEE 51
BIREDOF 2 i< L EiF3.
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