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iiojiuHEimifliiwums

V

1. until

miHasilu1t)moiffim0lmilunm^iuYifumcuti4nijumeiftiSn^s;ijQUfmw^<H?nejuiiu^EJnu^ 

::?l?i3inis;uTUfm?;Ii^nS6ii0^,ii0m0nu?inm-3fiuliJeifi^'30£]i-3^'u miwfinlulofii^alnuKfnffmriiilu 

wiii^iJgniyi^Q^W^aniQumisfmumj^uwtnuiifll^nuTiffiqaunSn^filniijuQsrisi^lfli ^thiu

uasuitr^lpi iiIuwtj

as v *? « o v ht *r a « a/ in i> o afnin^tn^uuuuli'3>iruw0(n,ui3j,uliil0pu6w?i uunnuiaumfi m latiip'tmu Ipirnuu^mu

U<UTm'3fm00miUU (Design Criteria) 0O

1. flnia^fmHawotii^otj io.ooo am/Tu
A<aS| ya <<%AA AAI a/ O2. ©tuu^iun IvluiigfiioinnuiQtTi'notwifivuwi

V
£± I A Cl/3. ?^02;n0ifmin?nJgnT0itn4

d | o' a/ ■ Vo 4uounttu Recovery iUTiiut^ ^nn-3iJgni0i U0sjpn<m0sai00,u(n 

Tfiofitruwouflo <nifm™uini2;inufniW09n4im4lul0Sicif00tunTWtr>infiiJTs;^,nfmri liasa ai

j; o ia/v tn »/ q »/ |« v« o <a v di ^^lunu^n tnun^unj^njunu^aifi Ipi l,u,H0'iilgu^fnt imsimnutnej Scale monwunil'u hmu
«u»uuifluaifiu«0liJ

4.

2. nTanriimfn^inrifniNB^IllIoSRi^JlUU Semi-Homogenous Transesterification
y 1 ^t{lumtiJi2;0fi^Km0,U0vn-3fri0mnTfi0lfevii0S0i00unl0nu0'n3j?mnt00s:0iufni^

q

uiuumufolusju^w'j annuoti imsiw'aii-aiJgnioiWiiJuiiJomcnnulfl
It V V , V<? At i ^ o a/ v V */ Aiv S| 4 Ai a/ as AtIflflnfloutfwniugmoiffsiuiomnoTWflvutnifl'jflUff'jwuflflswani/fusiijujueifljnflUQitiumaO’j
v y y » , y .

40 J/ <T I I ■ a/ At O 0/ 4 At o Q y dl 0*9; tl I,Ht0vnfn0i<njm?'3im^tiU05|nutf(U0^<ui3j<uvi6rmjiinmilu0fit9i>35nu imt
A (Add I d o q a' o A I A A A A Af a/ am0ilgfDui00i'3^i?uiTml,Htnint00fn2;0s;n0ifmvnmpiiJgn?0TKiiTUi0ffm0inmctfu ?fun?0H0Pi
y 1ovViq-dVlV' d <4 o' di a J/ d do a j; 1 a va

uiuii In l€9u*iffi ti^YnrmnfitTou mviB^uguwfm

l?itiSn«sisiSofi^u
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lfl5'jni53nyilfl?'qni5flnuimmuuT7«TUHiM1lul0Wi'!fEi isfoinutfiu

2.1 gjiJfVafM on,3inu irasiBfm

1. Reaction Vessel *1)1410 1

2. Iflf 0-3 Centrifuge

3. 1010>3 Gas Chromatography
«a ’ ^ *4. 101 ©wihvi'un'Mvh 2
<a ’ ^ ,5. 4 frumii'a

2) cmmu*

V a/ e*
uiiTiiiliau

2. lUYlTUOfl

3. Tetrahydrofuran (THF)

4. Iso-octane

5. Tweiciulffflion'tafR

6. m^^arl^in

7. T°]fl0EJ3JflA0W

8. N-Methyl-N-(trimethylsilyl)trifluoroacetamide (MSTFA)

9. Pyridine

3) IfifrnYlflflO*

mun i fmflfiBiifmflnviNan'ssfTiiJiie-aiJiuifum^W'riiTiiasflieie'UYilci'siuliifmNinlijTenraa

y

fn7<vi000'3fiS70fi,Lji2;tf^0lv!fm^fnnwan7s;viijnj0'3iJiuifUfmH<ni,iii02;0i00iirti0 

773j1vifmW0f;lllll0mGlt06B'3l<Un7Sfi00 Tetrahydrofuran (THF)
i A o A A . I ^ ( v

jinMiuymintifllumiTafi 4-1 l?i0iiuDin RunNo.l, 2 uas 3 tnuaimj
1, 3, 5, 7, 9, 12 uns 15 0UI010U iso-octane 07^0S; 5

jy ,
o 4/10/ o/itfla/Q VVl P *2i da 1 cm i Vl ^

U00001 mtnu 3 01-3 lJllllJ7intUD030'3001-3VI000 m 10 25 U00007 1)111007001^ 100 111 101001
it V 1

03lu vial 103J pyridine 500 1wl01007 MSTFA 100 1ul07001 15-20 111^ 'U1070tJ1'3^l0lll
imnstllJlinfU iHlo^mniomYrntomoi lulunm'uoll^ (Monoglyceride) ^nStTfoll^ 

(Diglyceride) Uftslftlflftltftlllffl (Triglyceride) 0111711 ASTM D 6584

1.

4

m7<n000>3t)siiinnn0i7<uitt7<u!H0w

11
,11

qummjB 25512 1
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lfl5jflisdmnlm*nis3nyiwuuuu1?«TUHa?ivlul0fliciia sraumstfi

^lO-jTUHafmjinC-ums

piowfi 2 mianwiQVitiniiuEm'UQ'inai^al'mmsIuIe^iuti, nmcB0i,v4wir«,Mi0i^uas1,ul0fiicim n

OQItlflS 30, 40 lias so °c

^ o' ^ t c/(n) fm'nfias^uS^tiiJis^^lumiSfiu'iwanfS'mjniQ^QfUHfjSeiQapnimiuan^njQ  ̂

fi0icM0l'U00n?in1ul00icKa 1^0l&0iisfnivifia0-39nijpn^i4^ i Run No.i vi50 °c fnu^ioEjn^^io 

mi0wmjlei0Kfm*Jn'^0u 500 rpm iStinai 30 invi ifi0vi00m?m\Ji1iJ^'un0iiT'yfin3J%0i0nw 

mnj0'3naicK0lu^u0fi^00fiaJi^nai5!ii'isi ?ms^ij0njjg'ieu04^fiaicif0ii40-3vi yi^fn?viPia0'i(iKi 

1fi0fma00fu,H05i3u 40 ua 30 °c enuaimj
q qj

Cu) fmTi^a04^Sifi0iJts?f'30lufni^nyiHanisfn'unj0-30aiHftS5;i00?n'imiutm^inj0'3 

nm^ol'UNtnjnii'uiai^luoPiiiaiu i: 10 00fiiDifi'lul0mEifa Ifiol&rmsfniviPiao^fmJdm-an i 

Run No.i 7150 °C wefuuifiau 35 S0aapiiuasnifi^ayliim^JJ£ff<u 1 Saamnmu^iodi-wimflio^wmj 

500 rpm iSuntn 30 741^ movt^fnimutl u^unairiu^if jjQ00i0'3iu^nj0'an0 

i^oiTj^uEjn^iBonin^nai^i^n iouis^u0i'iu^nj0-3ctfn4naicy0l7mastun0i404^ vieifmviflaow 

I^ormafittuvtnSiSnj 40 ua 30 °c aiu^iau
q qj

(0) fnitn000-3^8i00iJ5sa-30l<ijfnifffi7n00iifmu0n0'3nj04'u'iai'3l‘U00nfrix41:10 

oofmnliilofea lawWannsminaao^wiu tnowfi 2 (ni)^ 40 °c l^olnmonwaijuinau 35 C00001 

mufli0U330ioi0?03waijIfl0lfe'iijm50ij 500 rpm iilunai 30 uifi mBm^m^fiTuifuflunai 

niu^njJT'00n0^i3Ja-3ni04'uim-3^uEJn0i000in^nai0i-3'n ni<uis0U0Qi3j?f-3ni0^(tf<u,unai'30-3,n

1 foijmiasafl'nsvM'umiYiAao^
qj

Run No.2 Run No.3Run No.iMaterial and Condition

6.253 6.2536.253Molar ratio MeOH:Oil

(g) 350 350 350Palm oil

(wt of palm oil%) 23 23 23MeOH

(wt of palm oil%) 25 1530THF

(wt of palm oil%) 0.75 0.750.75Catalyst as NaOH

(min) 30 30 30Reaction time

(°C) 50 50 50Reaction temperature

(ml)Sampling Volume 5 5 5

(min) 1,3,5,7,9,12,15Sampling Time

fju/nnut 25513



1

iswunuffi
ntNiuHnmi^iiTJumj

i

nTHltasneun 1 Reaction vessel with jacket and temperature controller

2.2 pjafmvifliaa'Uiasfmiifmsii

wafniYiflatn viu'3i09infniinfim,nai0mvi0iSfmw^u‘W'u,Bniiilfui?ufni1^ thf 0tli^ 

thf a^apiswsimsin^iw^aiamyjDsnBSJS^lil^wlpimiJIyuj^ou
i

flinfli'HiJisinQufi 2 3
V V V J V J

?n50s:0iu£,ui(00ujvn^00) uasliiSfo (flo'uiij'uiliaimss'uijl'u'wwnjn)

s:miJl0mtTmmivmJgni0imu5B4iu0i9UJ9nt5'3‘U{]fn0i,viiviuis;ffU0’3 mmisu'uiJgnitms

^ V A A ✓ '4 fliuaimj ^£ru0^^ifiWTii30s:0i00'uyil02vi,ui£l,um5^'30l>iims:

ua

tnuncun^ilfiodi^fiPuiT m0WTnias:ai0liim0-i,w0fn5inpiilgnfais)s:^n,H‘U'3^1,H^a^L'U0-3fminpi 

miuun^isj'H'ii-nnfiiJgnluiii^tn'uliJ iJfjjimwTiiiataiao'uviltJVifoTHF £

mjJisaruR'JlUflnuinnniooas 30 nio^TH'UfvwiiJuiliau v
y V d A A AIfltmTHiIn itrfsifTw^swlunan 5-io s)s;^in^m‘WfimcH0i0am^S%4iia5;uan^'300mji9inuj‘na

o' ■ v a> d d A | A AA A A1 Ov tty A *1i0?ri‘n0i0tJi4‘B9usm 0Pinmiyfnim?nJgn?tnn?Tui0mTi0?wm^imsiwa l?i,u0^iuYiai0?ri,n0?i4'u

A soafls 98.17

fmji50ni>i,uflllal?i00i0f0>iafiYm?fuqaiYi05,iii1fi\n£nii'u0'njgnltJim£^S0'3Ujarjj,mj?nu

qoi'HfjS finumj uas0'3iiJi(uij‘ij^'U0-3fm^^'u^il0ymg5s:iiu'u\4,n
w w ^ ' & v 

TT^un5£inufn5H0n1ulowetf0llinJ Semi-Homogenous Transesterification
V

00 ^tuMQSfil'flwfnsaim'u

iJgfiiyTvnTuiomYiaiwmv’uogl'u^i'i 50-55 040iisBaicBfJtr 0'3ui0,wu?iEnfn0iJ?infU0'3ii'3,ygni0i

25514



3ituiunan'!?pn^fn5

^ V V 1 d *
iqejeis; 0.75 lfiti,ui>i‘um)0-3‘uiiJ,u,H^Hiili4?n7^^,u opinttru 

Ifittlutinio^mvnwQfiflQiliJj'uwBEll'w^i^ 6.00 - 7.00 ,)J1uifu^TMnas0i0fn50'uinl0 (thf) fooss:
4 q JAsi o A I ^ assosnfliviWimisfnm'uiJgniEn 151470

eS ‘zA v O' esoo a a V^inwamTSnyiotu^fiS^mui^tnjtfi^f^miuon^inio^nm^ol'u^u nm6H0l<uNmj<un <>
V

rKmnmTuitio iiiTolras 0U'iiH0fn50?i00-iS07iuH0fi000^n'u

^•3000 nmeB0?<u?su00i7flnsu00fli00fltnn lu lom'ijfi mflYitjeiYi^fuiifiu 40 c luemiuumtiumj 

mi0000-30^tu0fi2 30 imz 50UC IwtiWnsnl'UfniuimiJjsinw 7 010 30 11410 ?inin<mJ-3s;n0ii0 5
^ ' * ** V %wBn^inwEi^^^iiiwBmmjisi^mliJliiis^^liioopmtTiyiiio 00cuvm5 40 °c 

utin^inja-inm^olwiiiflul^oHnsil^nimaniJisuitu 4 010 301010 flinATmhsfiaijfi 6 

ti0nnmGK0l0U0s:0i0i'300miaim00i0i^0K0 2 ?na0?mfTi0i:io 0001000 40 °C Hnailwon 

uanwiilssyiai 1 010 3010i0aifmi!vnlis;n0001

?inm5H0ni70?i00i0oil00ii0ii0fl4002 40 °c i800(00istT0tti0f0nisiin00iiuun
y

V ^ 41 <1/ d d a/ d Z v35.01a00i00nni0'30i000ctf0l‘tfiil0?m^?i0 uas30.0-

y
4/

y

mn00;i'

4001^010 ua

100 -. ♦ 98.13♦ 96.79♦ 94.80 ♦ 95.06♦ 93.25♦ 91.6590 ♦ 88.27

80 -

70
♦ Biodiesel(FAMEs) 
■ Monoglycerine 
A Diglycerine 
XTriglyceride

60
a?̂ 50

40 -

30 •

20

10
xX

-■--B.....■■ S-- -

6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (min)

t y i
I eA ^ o 4/ li ^ ca ^ | ^ G*^i c\ 4/ i/n^iJi2;n000 2 wawa?i0i00 lu 100101001^150 ai nannailgnioi Ifi^i 110^ 911001^ Run No. 1

-*.......... -A~0 ,-----■-----------■--------D
0 1 2 3 4 5

fjujnmjB 25515
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Ifij'jmiSntnlnjjmiffnDitfmiuijlj-NTUNSfl'lijIeSnrn isBunufi

100 - ♦ 97.17♦ 95.52♦ 94.85 ♦ 95.02♦ 92.64♦ 91.3490 -
♦ 82.3680

70 -

♦ Biodiesel(FAMEs) 
■ Monoglycerine 
a Diglycerine 
x Triglyceride

60 •

5? 50

40 -

30

20 -

x10 -
A £x X X■ ---------J -ft.■--------

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
0 - 

0 1
Time (min)

jii'Hihsnaiivi 3 tu n^ninfiilgniEJilpi'n witth-a Run No. 2

100 ♦ 96.89♦ 95.70♦ 93.92 ♦94.20♦ 92.64♦ 90.5590

♦ 80.8380 -

70 ♦ Bfodiesel(FAMEs) 
■ Monoglycerine 
a Diglycertne 
x Triglyceride

60

5? 50 -

40 •

30

20

X10
A X * X X --0------ ■---- r—■ ,........

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
----- .

Time (min)

i V i

mmJisneuti 4 wtwswianilulofetifnSu .ai nminHiJgnf sfoaEm Run No. 3

QJJfnMTJ? 25516



i:
s

<!

nu'jiuwmm^iimwms
■ I

♦ iOoC 040 oC A 50 oC
1.6 -

f

1.5 -
1.4

005 A0 01.3 -
AB 0

0 ♦ AA1.2 •
A

BAA1.1 -S A
B+f l'

t o.o - 
|o,.

= 0.7 -

♦ A
A

♦

♦ 0
eai bc 0.6

O 0.5 A

0.4 <0

0.3

0.2 - B

0.1 - ♦
0 -

0 1.5 3 4.5 6 7.5 0 10.5 12 13.5 15 16.5 IS 10.5 21 22.5 24 25.5 27 28.5 30
SedimeiU Tinii: (min)

fiTwibsneufi 5 HamsuEJflmB^nOTDlwnuimjIulema^ngnuasqcuvmij 30,40 uas 50 °c

♦ 30 oC 0 4OoC A50oC4

3.5 •

§ 1 0 5♦AA
0
♦

! 3‘

♦
I 0

♦
2.5

0€ A
1 2 ♦

a s§
1 1.5 A

'8 ♦£
c

A

♦ 00.5 -
A
0

0 -
I.S 2 2.5 3 3.5 4 4.5 5 5.5 6 6.5 7 7.5 8 8.5 0 0.5 10

Sediment Time (min)
0 0.5 1'iI y y ,

piBfnsutinwiiiQ’jnSi'Beluuaswi^i^snntlimj’luloSi^flYinaiufiseQnifiC 30,
q <u ’

40 H0S 50 °c

AfnvillisnQun 6■
i

nxjfnviW 25517
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1
sntmywnfm^i'Gwms

I
1.4 •

A AA AA A A A A A A

1.2
A

AI -

=
3

.f3 0.8 •
8
5
Q.

| 0.6 •

5

0.4

0.2 •

0 • -~i----------

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6 6.5 7 7.5 8 8.5 9 9.5 10

Sediment Time (min)

V V *
atnTHibsnoun 7

■ V V
ai a>A o o' !J1 'T £4 ea/dl

Ifeed Palm 
Biodiesel

Coconut Jatropha
Biodiesel

Method PalmFuel Properties
Biodisel Biodiesel

ASTMD1298 0.875 0.871 0.8800.874Density 15 oC

3.32ASTM D445 5.7 4.8Kinematic Viscosity @40 cC 5.64

172 noas™ D 92 150 135Flash Points (oC)

ASTM D 97-96a 16 <0Cloud Points (oC) 16

ASTM D 97-96a 9 <0Pou~ Points (oC) 11 2

39 38.5ASTM D 2015 42 39.23Heating Value (MJ/kg)

0.04 0.02Ramsbottom Carbon Residue (wt%) ASTMD524 0.1 0.2

Copper Corrosion Sheet @. 31V50 °C ASTM D483 la <3a<la <la

AOCSTg 1-64 53.48 59.59 8.77Iodine Number 60.55

ASTM D86 49.09 48.81 41.82 48Calculated Cetane Index

fjymmj? 25518



!fi5-im5HnuiTfl5‘jni5pfnuismuuuT5«iuHafl^u?o^ierfl ssfluniftfi

iitmywtifniHiiuTjfm

3 llJ1aumDU?fU^llHS:impl0E]njg-ani£UlunilHM)1ul0mTOlUU Conventinal Process mz 

Semi- Homogenous Tranesterification

Homogenous
Conventional ProcessParameter

T ranesteriflcation

3-5 141^

0.1 MPa, 30-45°C 

0.3-0.5

1-8

0.1 MPa, 30-65°C 

0.5-1.0

Q « InfnmmivmJgfnoi
fmnslufmviilgmtn

v v
o/ i | .%/ ^ c o- o o/ <<!i .sni5'nJgn?oi(:0£j?it l^io'uiviyn{ii0<iimm‘wsif)

v
0?151?fTl4lf!ylu0sU0-3m5l^mVI1ll0a9i0‘lJ13Jl4Wstf

‘Ulllfl'UO'lfl'llJgnttU

Saponified products 

Yield

fn^^?i0-3UEin00nlynf£in'ufn^‘iiiliiij?^'vii

6:1

Ivity ifif)

0i pf-i
W V 10

01V
inn'll 0.97 

15-30 14 T0

umnno.97 

8 V'lilit

Methanol, 0115-nJgnf 01, 
I10S: Saponified products

Methanol, Solvent, 0111-1
I AAA

iJgfntn,

Saponified products

0'3iucwiit;B0i4^i0'inisimimi

fiisin'umiwmsuui
v A v

0tunivn4i3Ji4l0le0icKa^l0

-310 110

110 110

ihunan, tiiajjimuo gi,?njimu0

3.
i «

3.1

lmiuH09ilul0m,»fi ^©dfiYimiuniivioigEi umivioigeimgliilgotji'uil
a q y J[ An <? \ uii^Scim a/W j/<a < V i sviy Aufissiumn IvnwTil'ulfii^mnltsinfu 2 li l0jjmifi0?m'i0i0i50i,ufiiJ5s;tT40lim©

, ^ 31 a y

siaasiBHflutTfl-ilfhimfimnn n

3.2 fm00fmuun^im<miH0pi
V •

A VI ^ A e 14 AO si 1 o a/ «a Ql> tu<imiwa^ lu infisnnmi'rmJgfiioivn^iflUJSJinHWUi'uvivlvuaiviii^suaruuw
0 a/ 0 I aoa AA| i«jaa>i «lfl ll tr* dlmjJistnjtTTMnjfmYniJgniuTniTuiotTivieivlifivu 1001^011 (muYim^uu 130500 !sk0,H50

. . V V
<t a HI iri d'. dl a< • I I o AO q 0 <v q y %) S1 oa/^l in a< a- «*. d|1^10011 l30i0n lGB0) iily0iii'nJgnifn£B4 m<uiy,uvisKlsim0'3 (Yii0,unjj,i4,wsim0s: luimfr^n) sizivv,

fjjjmrTuf 25519



I 1fmni5Hnuilfl5'$m3flninmiiiDin5«i,uwr»i'lTjTefutiffl isfrumj/h
jumvjHmmsiii'uvms

(Triglyceride) Slni-a?T?i^Tui0q0iflii c3h5 ^ifgu^ionufn^lmmj 

JJTnillgnftt1fllimYlTU0?1 (Methanol) §WVhWlfl?n?i0?riei01 (Esters) ,nf0llul0^l6B0 

(Glycerine) llhlHavia©^

<uiiJi4,ficii1sBU0i?s;0fi!]um\4i0f0'ni0mij00\40njjf0‘u mBiiiuqwHqSliimin^jj 

ni]fnimfiiJgnf0inEUJVi'n400U0s;fnii^'iJgn50il^0Sfmi?i?iis:aj,0als1f)icd00Tui3,utni0s;0i0
, £$ . a/ Q o> i a a/ ctio aa d ^ a wnjjGK'3^s;0fi\4iuiwtifjjn^mff?itnyv!imjis;tiu?njjmi00miEE ■na^snnfnimfiilgniyiim^fTw mimm 

S-3H?iupiimuYiTU00,^'3i^iJgni0iu0s;fnii«fiPi?s;iut00l0l^ivJ00nwfls;0mIi1iJm0ffi5s;ETUfni0?i 

uan^m^i^'n QQfvoifipniuj'nBiomnBi^’l^snfifnsfliiJgnltnlflafnsFiTU'HQnaiiqfysyifnflf (Vacuum 

distillation) m0T4iLUYn^00 ussipniwffiisiiaj'BBlalwivlqanw^ifl'utmBsaiunu naiiliJl'ifmj'una'u
V V

Ivi n 5 £ in ,u m 5 0 n fi ? ^
oljl|<^ C, rfi 0 Q 3/ di?£0fi'in tiJpn’uni'uwownio^mitrsmiavieYninmii 

n0^1pi0i^3jni?i(;Ba^a?n1%nJ?iJifu^mjns;fUJuas$in?ris:fi0tgm0U0mu<0ai0tn9i0500n!)innm(!M0l‘u 

«jfiai0ffw|i05fi1# ?sfln‘ui1iJ<m0™?rs0imissaAiJiuifu<ui00fl uas:3)snai0iiJ!ui4n3T‘wlET0mcBa(f-3
a tvc. A o if A oUiisiVjjqtumjuwwiu'nmTiiift uasvnounsiswi III W

luraiottiwoiuasnawaiufi1!^

fn3l33

tlgnsfii
uinSv'l^’tivi

Mcthan

Methanol & lfl3B4PfllUlfl 
(Separator I)

inSo-jAflimr 
(Separator II)fmi5.nlnn?fn

n'lflTiutirtnmms 
tlnoonismoMethanol +t r

unl'vnJiaii^JHTu
njsu'jvinuijjjj

tunvui^T

THE^ d-nJgnsm

Mcthylester

(BlODItSEL)
*>Mcthylester

Methyl ester + 
Glycerin X Glycerin

vlfjinu iKiqfusm-ufmrio'W

A ** a * v a v/irmbsmeuti 8 uHWw^nisjmiifnjRawiJiJjTiluloSwaTfluWnis:

Semi- Homogenous Tranesteriflcation

ETUflU

flJJfllHWS 255110



sitmywEifniwimTJfm

4. fmu1<MT34ui]i2;jJiai

4.1 upmfmfM'qu

ffmjuwumsa^nijnu 5 if IftDlw'u^uiJi^jJi^unja^vn^jj'Hii'ntnat) 33 aru

urn 5*rijfWitJ?nuihuibsjj'iiu ^pmi4fi4

« |'ima,4Yi}Jiii84i4ui}u-flinuTiar. (uin)
S .W . 'S5-''' ^ ^ ^ ^ J~ ' OSSS©?*'** •le

iJn o
414iJn i lffl2?ieifnii4ua4Yiuii04

Ini4fm (2551) (2552)(2548-50)

1) iliiiq'u'HJj'untm

2) Bifm'b^Tu
4 0/

3)

BilniafUnmTU

4) mlQ^Saimseilnitu 

ln’ffe-nJgiJWfns

5) LflSBslftTTUfHTU

15,000,000 15,000,00015,000,000

1,880,0001,880,000 1,880,000

15,000,0006,120,000 8,880,00015,000,000

820,000820,000.00820,000

300,000300,000.00300,000

33,000,0008,000,000 10,000,000 15,000,00033,000,000

4.2 nEjanfianifilQ^ofn

ifllewniuasodnssululfli^fm tnuiioinj-iiilu 3 fTTu?minisiJTumiwS«
4

IflUfl 1) Iflfs^^niUaSQllfllful'UtTI'UflTSU'nJfniHaPlIljlB^l^a (Transesterification process) 2) 

i^fQ^iifmLfi^Qilniaief'iiifmisimEuiiYmQauiW'Hu' 3) mfB^nnlisneuo'U'n uastnirntfum^'u 

fnswawlu^TUWi^6! .lumiftimums ifw o ( 2548-50) 1«aimuniifa,S0fa?T3 qiJfnaiuas; 

ia?04flfi5 1) uaimlf) fl^utTw-ilTlumn-afi 5 tfrnfu0iJnTful'uinji^^ 2) uas 3) nz

flimwmsiil'uaiBUWB’liJ iJ 2551 6

4
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Ini’jniiSnuilnijniiSnui&muuli^'njHnn'IulofH'im itsTunuffi
jwiuHnfmdimunn

• V

tn'm-ari s QiJfnQi^THfufi'uimu1^^^Tuwa9i,ui3ni1ul0li£Da5SJftum?^i il 2548-50

a a
Ol'MTM11Ofmi0104i40

a DRG. No.(Equipment List)mnan

Otmiei)

CNiJ^niCMLfiuauu^iQms^1

i.i ^ilgn^tumS ‘u'uifi soo ME-PIL-001 ]

1.2 d^iJgfnflimS Tmiei 1,0000911 ME-P1L-002 1

04Wfruinimfi2

2.\ owmjtniifiS vxnn 2,000 aw: ME-PIL-003 1

2.2 vif0O4?rsrm4n5¥i-m?r 500 ME-PIL-004 1

cNinu'wimi'Sn enimS unslulo^i^a3

d V a «3.1 ^10111113114^ 1]141?1 25,000 0W5 ME-PIL-005 1

3.2 12,000 Sws ME-PIL-006 1

04Pingisn0i4U0nnmcB0l,u cNai^luIaSi'BQ cM'Hnliiloli'Da uas 04,wfinmcB0li44

4.1 ^9ifiwsjfi0i4utinnmcH0li4 uiiifi 2,000 a?i5 ME-P1L-007 3

4.2 o^'u'luToeiwa <ui4‘m 3,000 Spi? ME-P1L-008 2

4.3 umfi 3,00009)5 ME-P1L-009 2

4.4 ^wnluT0^icwfll,un52U7um5wSpi •uuifl 2,000 09)5 ME-P1L-010 2

4.5 ownnaraolu, ^0510,1)1419) 2,000 09)5 ME-P1L-010 2

oiJoisM'mfnnilQ'u5

5.1 Qlj050i 111011 JJ5014(Thermal Oil Boiler) 200,000 kcal/hr 1
CV

0lJfl5Q4lJD01imlj6
CT

6.1 llufflSmS Double Diaphragm , 09)510151110 47 L/M1N 8
or

6.2 l)3Jfn5l0S ctf,S0 Gaer Pump,00510151110 2,000 005/ 

ihlin 2

6.3 ^3Jfn5mS irua Gaer Pump,005im5ll10 4,000 005/

1

QUmWUB 255112



r

TfnjmiffnuilflSjniiSnuitftjuuuTi-nTWRnnIuTofli'Bn isnufvn^i

 ̂y £1 CSPlin^fi 6 QlJniaJ^TH1U911iUUul5'3^TURa?l‘U13JT4lDl0«lcD?15S;^Um5m iJ 2551

(inn) tinniulu ^UlilSMlSU

(Mwia) (imi) (inn)
4 .vir^ ii ;r • v. - a « :i it

i. ifii0^^niua^0cufiiQn‘uh^^i<u 8,880,000.003
4 2,000,000.001.1 Solvent Recovery 1
<4 1 1,000,000.001.2 lfl50* Dewater

a/ ^
1.3 isinjfmjfjuQW muw 2,500,000.00

1,500,000.001.4 1SIIUY10

1.5 ISUulvJ^ll 1,500,000.00

1.6 ^iJnscuou^i 380,000.00

8,880,000.00
<4 -I'Vlf Ji ,-ii v 5r,wWli

2. if)ie4n@uas:0iifmul<i4<H0>nJgijnnii 820,000.00i

2.1 mfeo^lvlyli 2 1 30,000.00

2.2 ififewlvlvh 4 50,000.00i
* i

2.3 mlo^nawasmo^syifnpr i 300,000.00

50,000.0012.4 ^flniQ-msy&pfnfT

2.5 ^PmQlulu 70,000.001

2.6 geu 100,000.001

2.7 fj'nfnuqxj^iu'Hfiij 100,000.001

2.8 qilnSfUQTi*! 120,000.00

820,000.00

3. ifll04lvaTWfl4lV 300,000.00

3.1 105,000.007

3.2 fllmontro
4J 5 50,000.00

V

3.3 ^ounimof+iifumoi 3 75,000.00

3.4 iflfonlfuoimff 40,000.002

3.5 30,000.00

llUil! 1401112141114 300,000.00

12Hllll401!4214l1l4YMil4 10,000,000.00

qufnnuv 255113
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Iniofmffnbilm-jfmSnu^uuuTs^^TuHnfiluTBfli'BB isffunutfi

jiujiuHnnnflimurm

5.
ni^muniinBirfi-amuiimiiHeanW 3 ttTUflQ

V

. Qifnilswuwaw'mjj'ululBwraa

oifn5T54-5Tuwawwi3Jw'1lijIoflrafl1^2msn9£rfi4iilu0ifnslj4-3iwHaw'uiJi'u1iiT0 

2 rri'u^TMfu i0f04«n5li4pfi\iR0?i iii'u r^ilgnitu 04wn ims: ehvunimqaiJiias^siJiJHaei

W044TU

i

l!
SLySsT

7.?)^

w•'A

i.j

-CLiSL
v

fnvnlisnau^ 9 0i0iil54'n‘UR^‘U33J\4lul0^i(:K0 2 ?ri\4 

2. fmw09i^iJmmims:i0f04Bniu02;^ilniful'UfniN0sn

I0i04?niu0£^ijn?tumm?wii$itn\4mtu l«um?s)9icH0ii),UYit5tj 11100
%!

i«,uvn4liJ9nis)tT0ij0in)jni'3<ltJfm0ii'u\4fnii3\jix0s:00i4W9m04

VTS •r^i

•ip:
Cr^

^4TT^’Qy
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1ni4ni?finvilni4ni7ftnvi#uiiuu1s'HiuHRQlii1ofii,vn lEffunuffT

ntNiuHBfm4wi4fm

V

mwiiisneufi 10 mifnufjSjmiHapifhilgfnflj i

7**£■s. \
//° wn

;

mm 'T X
ij \rm

s#S
-J

V

ATHiJisineu^ ii n^fnuqumswafflcuilgfncu f\^y\ 2

3. msSwfl^ssuuliifmufBiiYil^fnoliili^aiTi

vn^uf'yvi iQ'uBmtjf-a ueijfl fiB'Utrwsnvu ^in?) Wfliimifmfom-auas;

QimiBiQugiJnifU'ni^'nufQ'u m0l,Hgnw0'39nu^ngmnonTHii«n0'Ufnil4fiTu

Trrrfrr
>■* *r • *

i.ittti■/ , , i l L

1± :
(\\\ :r

b

*vw

ftTHdisinBufi 12 ^iJniaj'riifm^fQ'wffl'fl'wl^-a^ru
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nu^iuHnfniBiiw'ufm

4. fm^Pi^^iJfmu^utiitiiia^s^uufnD^u
V » ” a* d

0iil%i,u,u9i0'Ufn500mnjim^is:uuis;uiifn5tTiiciitJ mimonilu r\?n imssfavn'uf'yVi
SI SI

£ a * I

• *» 
UTMiliKneu^ 13 ^iJni94pii4cifii0(nim<umipipiPN
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