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Snnudntios Tnemswinueanesediu aunsaudseendu 3 viln ldud
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1. mandnuuuasing1e (batch fermentation) tunszuiunisuinudndoailag
1M aANIngAu ases wasude aslUludmiiniesesudeimnaannismdn

2. msnsnuwuuiawun (fed batch fermentation) Wunseulsun1smsindiniswiy

a

SnpauwazarsemsaslUludwmdnuinnit 1 ase uluieli@esdunsdarunsaldingdiv

9 9 9
wazanseImslaluySinagety
3. nsudnuuusewias (continuous fermentation) Wunseuiun1sndinidnsLiy

npAvuazatsemsidluludimdnaaeniat vuzifertuiinisueniomindugieanun

aaeanauiy e sandendasddildgeanluszes nawidudeieuiunismdnia

A0sriafina1ian
Vet
Irspescticn light Frgm CIP modhile
Mazh im
Yaad'ansymas in
20 Marwayy
\%-' Eampiag pon
CiP spray haad
- o
' .I/
- -
T @ ®
—i i Coolari
e -
& — -
(Wrequied) LI Praulation
i’ fL-TET-1 LY
Coalant !_h:p—E J 5. u 20 n imnks i cold
1 A stcass Marway e 1 ]
e ® /
FA -
Crulllad « L '\ Caoncrals pad -r

"
Rmcirculation pumg
Almrmalive cooling malhods

Esterrnl osling jacs

Extarrial hadl acshangar with ieckEculalion
. Imtermal coaling colls

Irtmirnl coaling parats

gnE»

sunansdansinuuy (Batch)

™ o a a4 o X oo o
UuamiwwumazmiamuwamLamuaamamuwmwm %u1 8



_Ageainr drbem
|"I"\'|' Agaor diw
— r"-/ ‘“-m‘l n T Toarn prease
= Fl
Chuygan I | ‘ . e —
" [ N I“—i b
| - Jr5 |...- Prgrih
'_J | | ¥ | (el I __Lu_)l || . i -
= L= I==l§
| P | el | [ i W [ et ‘
| Mg 1 "
4 | . - ot | ’
o TRl e
| g - __,-" ™, 5 /
- N = B
._! | | | ] | - b lull'lullll
puist ! - -
Sl Lt i ouliet
Dt gan in

sUuandavinuuudaiiies (uansguuuuies 2 &)

1.2.2.3 NMSUENHANNMIENIUDALAZNTINAUTENG

2 O a o I Aa % v

Wudumeulunisuenudndueiieniueaniaiududulssuiusovay 8-12 Tag
Y5195 eanaindmtinusetindn Ineldnszuiunismaad tawn nseuiunsndudiauauy
Faannsausnievueaildmuuignsievar 95.6 lasusuins QunisufifagiFendn
nueaderay 95) aghalsinunisnduianuiuusseinia aglil
ansandaeniuealvilimnududuganindld Wesvnifia

peAUsznauiiduresnanordlolnsu(Azeotropic  mixure)

a & a

a = lo w o
NIDVBINFUVBIANTNUYALADAAIN wadmsunnsinlulalu

o <1 a v o

Toguszasdiiioidudoinds avdevirldieniueaiiniy

' '
a

Uiavdgetuiiseauliishnindoras 99.5 Tadsunms Sdeidund lemuealih (Anhydrous
e Absolute ethanol) feusndudeddinaiindug idrsusntiesnanueanssedid
mudududesay 95.6 lneUsinmsnssisntemelulatlunsueniuiiondnieniuealiiiii
Hewldey 3 wuu Usznaude

1. nszuaunIsuendeisnduatawenfuansiafianu (extractive  distillation
withthe third component) 33EduiBduAuilldfundunanu degoufgddiulug
widlvdeg uildtinsuundsuansidiaunniuiliansiuudu@enzenenldanslalaaien
19y (Cyclo-hexane) Fafidumsretioonitunu
2. NIPUIMMTUNFETBMLIUTY (membrane pervaporation) 4aglievuunsn

VI~ S & o b
LumMBuNIU LLaxﬁgLVTEJﬂa']?JLUuIE)LW@LLEJﬂU']E]E]ﬂﬁ]'mLEWl'TuE]a

i o a I a D)
wuamswmu'1LLa:msamuwamamuaamaLﬂuwame U1 9



a

3. ATEUIUNTLENAIETBLNEAEN (molecular sieve separation) lpanTsliio

d
ueaiii (hydrous ethanol) Hufaniifigngugs 1wy Zeolite tslsgnguiudniontnosnlag
#a 3 nsvvrunsfananidefuazdoidefiunndreiuly nsinnsandenldiaduegiu
nanfusivedieniuoaildiuitaziluldlugnaimnssuussianla auazainlunis
UftRa wagsumualdarglunmsduiunsie sgrslsimunszuuitlduariousings

wazldlugnanvnssueniueavesinefe nszuiunsuendieIslaagadn

o

1.3. dngaunldlunisudneniuea

Togaunldlunisudaeniuealagnszuiunisudinainingiunis
Maneas aansakUsunguitsnanisinensildeenidu 3 nqulugiqfe
1.3.1 nsuaaenueaningavdsznniinia(Suganlaun de

a e

MNINIA wagiinN1AMIL (Sugar beet) Badaunsaldingavyszinnd

Ihaelaglidosinunszuiunslag Wnedngiumeaniasdl dimaglasa (Sucrose) uesduszneu
wan lassadwenhmaglasawasaunisiasuiuimaluanadeaiieldlunszuiuniamin ds
aun1s

100 Ibs Sucrose + 5.26 Ibs Water ——— 105.26 Ibs Glucose and Fructose
(MW 342) (MW 18) (MW 360)

auni1smsgagaaleinaylasaduiinanglaguaswynlag

CH,;,0¢ + YEAST —— 2nCO, +  2C,H:OH

Glucose Carbon dioxide Ethanol
100 Ibs 48.89 Ibs 51.11 Ibs

§un13n7130ANeNIMEaINUIAIaNg G lngnTEYIUNTIYSIN

i o a I | a o
uuamiw&uuma:msamuwaﬂLamuamwaLUumame %#u1 10



P 3
Wonevssanhnna

v A v 1
vlﬂl.m 298,2719W19%% 18

Tondudlssanude Iaun s

dalsvias, stwne, 213lwa 28

fﬁqﬁuﬂixmmﬁaﬂaa I&un whs

v o v v
M, NNaay, 'N‘IJ’I'JIWQ 8

v

v

v

Msanauay taaudlsnsausn Pretreatment
» . .
sshvulils | (Liquefaction) |
il @ o ] v 3
doauilnssgoring mstiauaaeiam Lo
i (Saccharification) (Enzyme hydrolysis)
% S *
maena > e <
a >
139979 \L
daet » -
_— NSZTUIMTUANN —> Co,
s " I w
Wqizaseua <« NTTUIRMTNA 5 shmna (Slop)
Fusel Oil ’
(Fusel 0il) l o
. - MnsiwaUenas
NSTUIKMTHENTH Y
- dude

v

LaMUaa 99.5%

sUuansTuRaUNMINANENIURAlABNSEUIUMMINININGAUNINITINEAT

Aflomsiauuazmsamurdnenusaiieluidemas



1.3.2 nsudaeniueavningavdssinanuda(Starch) loun
Sudendaautatud) Sty waviunde Wud Tneudendunedies
voshmanglaa Wethasunssuiunisdesasldimanglaadiasnsn
wWhgnisusdn

lunszurunsuanieniusaty uilvluingAvasfesgneoslils

B < 2 8 o ' o e a B
uflmaﬂqiﬂaw,ﬂuu'lmaiuLaqammﬂau ganasazarunsalagulinig

Hutevnueals Finstesutlusznoude 2 Sureufie
1) nagesadausnuienaviiliivan (Liquefaction) funeufiazldnsavioioulasingy
ueanoziliad(alpha-amylase) oguilsiiganiuszanas 100-105°C Wildlumanavuinidnas
waziimmmiinanas veawmarfilsaziidauyaiinlnsa (Dextrose equivalent ; DE) aglutas
10-15% 138031 wealahingvsu (Maltodextrin)

2) msdesndagainevisenisvinlimanu (Saccharification) ansagansthmadildann
nsgesudlsmsiiauyaiindlusa (Dextrose equivalent ; DE) ga Baddeasvhaniléd dumey
ﬁ’%’tsﬁl,aulmﬁﬂq‘lﬂasﬁma (glucoamylase) L%ﬂlﬂ&iaalﬁlﬁﬁﬁmaimaqaL@']Im Tngagldnanly
n38eEsEIINg 60-72 Falaa ﬁqquﬁ 60°C Lﬁaguqmmsejamziﬁmm%amﬁwqmﬁaaﬂ'ﬁiu
wulesiuazsnidoiionvudoutoufiasiinnssuiunsmindadasdsuimaifueniuea

= N A o w
Weagluanmunaainernia (v3eilo1n1Adnrin)

133 mswaaeniuealningivdssiananluwaglas (Lignocellulose) damnningau

nauilazdundananasgldainnisinensiazgnamnssuinens laun Wisdna nindes dadnalng

o a

= = & v a 1
LLaz‘UENLﬁEJmr\qmmwﬂiim&JaLLazﬂizmw vunu ‘?N’J(ﬂﬂﬂ‘U‘U55Lﬂwaﬂiul%a@IaanxﬂaUﬂ'ﬂﬂ

9

o

drudsznaudiAyy 3 vilafie waglaa (cellulose), Lafiiwaglaa(hemicellulose), Antiu (lignin) way

arsuszneudue waglaalunedwesveninanglad

sofuluarsenuazeglugundn Tdnvuzdu dule

~ ' B a & a s
wileawazgliavarein wefiwaglaadunediuesves
A T e e
R e e il —

aamulag (pentose) vianeudn wu lalag (xylose),

" Y o
wnulug (mannose) wazeazs1dlua (arabinose) Wudu o

. S a v ' a _a Protreatmant
lavaneduaziafosiosninaglaauin anfludune I
flweses Phenylpropane  Mumen1sesdaIsaglg = s

win dadulunisndateniueasindnlugaglaads

UsEnoumeTuRouany 3 Junau Al

1 : http://www.ethanolproducer.com
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1) dupeun1svil Pretreatment 1Junisunniusziwaglaaduivaisusenaudueg
a t% s v = ' v E  aa o

soniiieliloulasiiwagiad (cellulose) annsadnfuazdosiwaglaaladinedu 38n13vi
Pretreatment %1838 M1938m1aaiilaun n1sdeemensadeais , degmensadudy wag
' o ' <& v oad Py A v B . < v o
douuang WWudu Bvsnenw laun n1sseilasglen (steam explosion) 1Wudu %3
213l 2 Whwiuldviaituedfuriavesingiududdy

2) dumeunisgay (Hydrolysis) § 2 35 fie nsdeemensauazniseeametould n1s
gourensnvzdl 2 Tuneu Tuneunsnasidunisdeseiiagladliliiimaumulag a1ntu
& P <, ' v Y ' ' o ¢ g v
upeuiaesszidunsdeswagladliliuinanglaa daunisdesiieieulydinalulagild
f]ﬁ]ﬁgﬁ"uﬁa Simultaneous Saccharification and Fermentation (SSF) 1un19534n15808uwas
Asudnludadnifeanu

3) duneunisndnihmanldlidueniuea laewegdunidnaunsaldimaia
1w 18 nszuaunismsndaeniuealagnszuiunsmdnaningAun1ansinensng 3 viia
loud TmgRvuszinmina Taghvdssanuds wasTnghudsennanlueaglad

Yagtumsndneniuealulszma agldingAunsdseinnuds wu fudendawazdszian

@ a o

K | Y P Y a 3 v & =
UM LYY ﬂ']ﬂu'}@nﬁ"lj\?LUUN@W@@Ulﬂ‘ﬂqﬂiiﬂﬁquwaﬁuq(ﬂqaﬂqﬂaaﬁ] LUu’mmUMaﬂﬂSﬂu

]

NIEUIUNITHAN FeanunsalSeuiiudeyanisndnenuea 1 dns vesingivusasyssanling

P91 1-2

5
A51afl 1-2 WisuisuriiauazUsunvasingavitldluniswdneniuea 1 ans
YAYaITNYAY Yaunuingiu (n.n/iemuea 1 Gns)*

998 (sugar cane) 12.7-143
ANUINIE (molasses) 4-6
g9 (sweet sorghum) 14
%1{n (sugar beet) 10.3
TudUsnas (cassava) 6.50 - 5.45
$furlss (potatoes) 8.50
Imlnalpgnszuaunsldiden (wet milling) 3.68
Ilnalpgnsgurunisladuiis (dry milling) 2.58
417and (wheat) 2.60
413974 (millet) 2.30
41uUden (paddy rice) 2.25

117 (wood) 3.85

P
<

* M

oy

=7~ [EYRNTS 4 3 Sa9 A
u‘lJuE)%ﬂUﬂi@J’]ileENLLﬂQMiE]u’]G]’]aWJJIU’mQﬂU
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1.4. walulagnisuanludagliu
dmiuwealulagnisndaeniueasiningavdimanulawaziimalasunisidonas

v

unsERedminedy Know-how wnnuneiinlan fldiusgraunsvaneiisneasidensiail

(1) “BIOSTIL” \uwmaluladnsudniiimulag
Alfa-Laval AB. Ussinratiou gaisuvaanaluladiide
Wﬁaoﬁmsﬁuﬁﬁmw Schizosaccharomyces pombe
feamnsalinindianafinandudugs 40-a508rix 14
Serududuthmageaziliannisuutiourede
Buléiion Fenendenisvinduge arsazareiiliay

H1uLd1LA3 09 MABAULE98Y wenaTudadesnun

nyudsunduididmdnlng Fe8adiinisasaiavle
g A v o 5% a v Y% a . a a a

winudrdslddosduansemadnluszuuuazdilinandn (yield) ge Uszdnsainlunisiieu
winaduemuesauaznisnduilinfesas 92 wavSevar 99 mwau uenanilszuulddmdn
Weaiaies vlildiundes ssuumuandnlul@ vinlidiredentsmuvau TdnIedietosvinl
FuuAa uiAMduduretoniuealiied 5 - 7% lagusuas witduy ilvdedldndanuunnly

AINAU

(2) “HIFERM-GR” %38 “CASCADE” \JuszuufiwmuilnauSem Vogelbusch Ges.m.b.H.
Uszimeaainie lssnuiildinaluladnszarveglunivylsy Bulailide ansgewsni uasuauinn
2 v ' ada a a o v o A v v
Judu gaiureanalulagilfie Ussdnsanlunisnlingssesay 90 lalenueaniianuidudugs
1 5 o ° Y o J o v a o ' a = d'
Soway 8.5-9.5 lagumin ilildndsnulunisndudn duyunisndndi nuseindewnatdoud
ANududugs uaznaildlunisvdned

a ¢

(3) “HOECHST-UHDE” qaisutesmeluladiifie Sadifléifusiinasssiu (focculating
yeast) wazdmsinuniia loop reactor Fsvhlimansindugasiuiuasinwamududuvesdas
Tigeganaonmaninaglfnnuiduduresieniueadosas 7.5-80 Tnsuiuns Tsanuiléinelulad
ilfo Tsandu Diana Fadulssndumnalngivsvmauandandsls 75,000 anssiotu Teruardede

28958 UUnilausyUU BIOSTIL

(4) “LURGI” Waiunlae Messrs. LURGI 1ussuusaiilosnlddmn 6 duseaiu danielud

e ¢

ganin3eliuu sodium- %30 calcium-alginate (immobilized yeast) JngAvaglnaidrdming 1
ANUULTUYR RO LAY LR eABL e Az MiinTTean NTavng 6 ALUINTEUIUNTNA

sold adlunsazdeaziinisususmlidnduanududuveneniuea agrelsinudodinnuss

AflonmsWaiuuazmsamurdnenusaiieluidemas i 14



maluladife azfesdnisipuasosivdaniunaazduasayiule WewnaisomnsuiedIuy
sanunsenfuimdnuazdedliliiylasaniouinaduisnesnuime eanagiilinandn

(yield) Ailsanas

(5) “STARCOSA” Juszuunisniinseiiles 2 Tumouniiauilng STARCOSA Uszine
wosiu 01511 micro-filtration membrane wldununiseieingauneuiidmdnuasJosiu

%
s = v v

lailvigaseanaindansin TuneuwsnazgiludminildifiafiuUsuansaddas axdianududuves

o« < o & o o A ¢ A = S T 7 o
HEANEN YUABUN 2 audunmsudnlilaeniues ANITUNTTINYUNYUTSWININUNTIN 2 2N AU

1%
asd v

Windureaemueaildussinniosay 6.5-80 lneUsuns dudedninveanaluladifosuuas

Hagiulssnuiiaalmiiieuynlssanuazld Molecular Sieve Technology NALNUNIINAY
fefidefide annslindinuuarth ssuumuaudaluifuazdumiedassfianunsonsndauoen
nszuudionlulflunuduld vieldmelulad Memdrane Pervaporator dvagldndnnisviieu
YBAUUUTY (permeate membrane) TIxfuN13sEWeE(Evaporation) inlvinunukazaugeenly

MIienueauIaNsanal

dm¥ulsenundmeniveavesinetdu drulngld
walulaBnisudnannUsemaduife diuma wasdu flesan
wsmnanifiiusraunsallumsadilssnuuaradasyuundng
muea Snvldfunulunisainedignnd feuienannuseive
duiie TawA USEm Praj wazuSum Alfa Laval, uSemanUseivn
H5nea Toua U3 Maguin Interis d@auu3emain Usewnadu
lAuA Shandong Machinery & Equipment Import & Export
Group Corporation (SDMECO) wayu3¥w China Light

Industrial Corporation for Foreign Economic and Technical

Co-Operation s

a & = a = a v a B
M3 1-3 Junsilieuiisumalulagnisudaeniueaaningavwlawaziimauansly
way 15199 14 Junszuaunisudneniuealaevinliazidunsyuiuntsuinlaeldqdunid

waluladnsuanenuearifteuldlulsemelng Tdnvuzmuindonieiy
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ns:usuMswaniEmuanniud:Rdy NSUSUMSWAGIDMUDADINMMNINA

U NIURRUINE R IUNALLLAZRYSN BN 19U (http://www.dede go.th)

JULEAIITN1TIHEALENILEALALNTTUIUNTNINAINTAAUNINTINYAS

] = = = a v a 2
A15197 1-3 Wisuiisumalula Elﬂ’ﬁNﬁW\Lawquaafﬂ’]ﬂ"lﬁlqﬂ‘ULLﬂﬂLLa?;’u’]ﬂ'\a

Uady Batch | Cascade | BIOSTIL UHDE LURGI | STARCOSA
AUTNduB 3-8 6-10 40 - 55 50 35 -45 120 - 150
(nSu/a019)

HanAnTile 88 -92 90 - 92 90 - 92 90-95 | 85-95 94

(% yield)

AMUTNdULENUDA 7-9 8-10 5-7 6.5-75 8-9 7-8

% TnpU3ng)

Productivity 1.5-7 3-30 7 15-17 12 -15 21

(1 Eth./m-hr)

;ﬁamiﬁmumaxmaamuNﬁmamuamﬁmﬂuﬁmwaa ni 16




AN5199 1-4 anuwaziauvasnalulagnisuaneniuealulsswmdlneideuly

AnwazLAY

Y a =
guaamalulad | Ussine - —
nINUIAA dudenas

1. AIFALAVAL | dufe | o uidnuuusowdioswuudafes | o vinwUU Batch wuu SSF
(Single Fermentor 0 NAULUUWAIEADANILUY Multi
Continuous) pressure

0 NAUWUY 2 ARANLWUY Multi

pressure
2. KATZEN ansy | o winuuy Fed-Batch WUu SSF o vidnuuy SSF
auBN o NduLUUMEIEARSULUY o NAUWUU 2 AEdUTILUU Multi
Multi pressure pressure
3. MAGUIN dSnma o wifnuuunanedasaiiios o winuuunaedseiios
(Cascade Continuous) (Cascade Continuous)
o NAULUU 2 AaduY o NAUWUU 2 Aedutl
4. PRAJ Bufe o wihuuudeliies (Continuous) o WNWUU Continuous WUU SSF

0 NAUWUU 2 MRANULUY Multi | o NAULUU 2 ABdNLLUY Multi

pressure pressure
5. SHANDONG o wihwuunanedrees o winwuusaiies (Continuous)
(Cascade Continuous) 0 ﬂaé‘LJLLUU 2 ARAUILUY Multi
0 ﬂé"uLLUU 2 poauiliuy Multi pressure
pressure

U8R SSF : Simultaneous Saccharification and Fermentation tJunissmdunsunsdesaiegniing

(Saccharification) Wi Bludunewieiunismin (Fermentation)

1.5. wawasgldanniswaneniuea
lunszviunsudneniuea uonanldlemusaiiundniusindnuas Sufendndusisownss
nawaselesnvatee) nandael leikn Agasuoulaesnles Twasesd wazdus uenanidlives

He7199nU191NATEUIUNITHANAIE LY

141 #8910N5LUIUNITNAUY NINTABen

€

v
) o )

PINTUADUNTUINUAZTUNDUNTLAT U

o a

Yogav Wudu Gedrunneg wani win

4

Uaeglugdandeusznaliinuanie

Wiaidunistiesnundaindaunazan
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sununsuananas Jagtulalinsiauimalulagnisliusslevianudnduisesuazvaadetu

219

v
v o '

o nwvaumstidaiining lnensudssulududetanin emsdnd wiefedunm

o nszuaunsfidafieansueulaeenles Tasmsiliuiavsuasuussululflugnaunssy
wisesvhenBu thdnau dilem duduis wdesiiodumas Husi

o nszvaunsidnfiawasesd laensuusiululdlugnainssundaudninesuauviin

Umenuawila erginluas engn ey Lazdue

M15199 1-5 wanani1suseiiunaldannnisannisuanasslavenszulun1SHANLENILEARIN

Suduzuasluguiuduuazniniiniandnsiniswdaieniuea 150,000 dns/u

Uade fiutdu(Canvas Chips) nntiana (Molasses)
U AN UTune AN
1. Agansusulaesnlas 100-200 99.5% 100-200 99.5%
(CO,) (Furaiu)
2. fwaoesd (Fuel Oil) 300-600 - 300-600 -
(GIEGRED)
3. DDGS (§iu) 30-40 TUshu 10% - -
dely 10%
4. Ban
4.1 Wwaagan (Ausadu) 7.0 TUsfu 30-45%* 5.0 TUsu 30-40%*
4.2 Yeast extract 2.0 TUshu 45-55%* 1.0 TUshu 25-35%*
(Ausiniu)
4.3 Yeast cell wall 4.0 3.0
(AusnTu)
5. Jeih 600 wosudsilazane
(au.asoiu) 1% 30 U3ng
6. Madinm 7,000- CH, 65% 20,000- | CH, 65%
(GHRTK: L)) 17,000 30,000

newme : “UTinanseeriilvinsliiengimeesedasnlansildmivuinalysiunmuadnianginnig
muSallulasiaumeds Kedhal

a v s o o = a o A a '
NUT: NAUIIA AN msuwamaamﬂmiwamamuaauﬂ‘nﬂisiﬁsuul,wameﬂam 2550
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1) - _m fhunduuas
Tiiiuan it
100%e
 nnuacuifion
winsla

i nlewe

sUuansUszlovivasiuduznas

e A
ﬁ denon 16%:

ni.:ml_‘ _ @ Particle Board
--1: nnday -
: iflaimBaTuTsssvu

sUuansUszlevivesdoy
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Yszwalnadulssimanuninssy Sallisndanunatsvianiiunldduingfivdvsundate

q

muaals 1wy doe Tudrlends 91alne 919avu Wudu agrelsfeny wWeRansunfaniny

N

AUAIIUATEEAERS TngRundntugnatrnssueniuealudagdu laud nintinna wagdu

q

o

dugnddlneTagAuvdnilldlutiagtufionnihama
ANNSANYIANTAINNTHER
lemueavesUsemdlnenuindidneanay
nguiiiissmelunissesiuuinimnis
waneyuealaiiou 10 a1udnsneiu
Woausts1azdosiinisutaidosann
mswanimauisdiu (aetannzludu
Yesindesilduamimatiionisdsenn)
WINSHERLENIUBALNUFITYT
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2547 7.0 64.9 9.2
2548 6.6 49.5 7.4
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2550 6.3 64.4 10.2
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A19199 28 USunaunisaseanenusansud O 2550~ 2554

918019 USununisdseanianiuea (Muae - auans)
Aoy 2550 2551 2552 2550 2554 374
4.A. - 5.58 5.24 2.43 10.40 23.65
[ARN - 18.18 1.83 9.63 7.32 36.96
ii.a. - 0.84 - 4.31 4.93 10.08
1.8, 0.35 8.22 - 8.40 25.77 42.74
W.A. - 5.21 0.30 2.10 7.61
8. - 8.15 0.09 0.09 8.33
n.A. 0.36 2.45 0.19 3.83 6.83
d.a. 2.50 3.30 - 7.50 13.30
n.4. - 5.87 0.09 0.14 6.10
#.0. 3.16 3.00 - - 6.16
.8, 3.79 5.00 2.61 7.65 19.05
5.A. 4.74 - 5.27 2.10 12.11
39U 14.90 65.80 15.62 48.18 48.42 192.92
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msliseiduasysRiuar ey feilifeAnudmideniuamisnisimunlasenisiifiniu
wnzaueiuassgia Tnstssdumitiamaasugia S9ldudyailagtuans (Net Present
Value, NPV) §051NaR8UNUNIGLATEFAA (Economic Intemal Rate of Retumn, EIRR) n51d7u
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2.2.1.1 yaA1Uadugns (Net Present Value, NPV)

yarUatugrsvedasinisheyadrfagtuvenseuatiuanvedasinis Fea1unse
muwnaldanmsvhdiuannseuananeuwnuaninasneiglasinisliluyadagdu Jans
a e ' o aa ' ' 9 2 = a
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2.2.1.2 §03MANDULNUYDIIATINIG (Internal Rate of Return, IRR)

' v
va o o o
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U
o
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Fug o anunisaitagiiuganinddnsmanouunuvedassnmsiidualdfllauaisios
awmulasimsdnanlummssiudumnsaneenidedug o anunsaideqtudsiini
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ANAY

2.2.1.3 wauszlevidaiuamu (Benefit-Cost Ratio, B/C)
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v

Y I a gy o | & da a o s
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A1) ANARILTINIU 187 paRIuAIRRRIALTuNISIAdDU
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2.2.2.2 Uszleviniasneiu(Benefit) s1efunlauain
1a39n1s weneenilu 2 Uuuu Ae Uselevillaensanienisiiu
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' IV % g v 1a o A a
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gndeduazdiuinanasunazvglaniearunsanaunuldanasnauninsnisatuayy
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1) doyaiily 1wu
o 91glasens 15 Y

o Twhaulnewde 300 WA

v a

o MSWERTIARAR 150,000 &n5/3u
U9 1 udna3e 120,000 ans/Tu (80% Y0IrEINSHANRAR)
Uil 2- Vil 15 wAwaSe 150,000 Ans/Tu
2) doyaTasiionensiiu iy
o wilawdnweudwes (Debt/Equity) = 2 11

* 8n31Anan (Discount Rate) Wiy 10.50%¢eT lnvdnsmanauwnuigamuly
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NAMNTTUNAALENINEAAINTIELATY iU 15% fel, Snsmanauunuves
sunslugnéndui wihiu 8.25% sieT , fedu Funuifunuiuede (WACO wihiy
Fogaz 10.50 (WAASNITANLIUAINIANLIN)

o nsAnAEeNTIAlIEASUUUEUASS (Straight line) fimiu 48,333,333 Un
ol (LARINITAWINAINIANLIN)

oA

o yaiiu o TuEudulasang Wiy yamndiu o Tuvseenglasins

U

*  YarmA1AveIINAUNINgLT Wenuaegnsldnudanviiueud
v a ' 73 o a
3) dayaRuawmu Arlddreaniunis
auyAlidayasuuuarAmliTrednliunisinge vedssnundnioniuea wwn 150,000
a N U v g [ U a a a ! Yo v Ia
dnssintu Ingldninimalduingivlunisdaemuea steazideavesildine laun [u

amuvadlssnundaenuea Aldaneandunisaldiieiiintunaensyegiallasanig

= a a
N1919N 2-11 Nuae‘lqwuaﬂﬁamuwamLa‘vnuaa

$18n13 Alddne (un)
fifu 11,000,000
2ONLUULALNDASLSIUY 45,000,000
\3esdng 680,000,000
374 736,000,000
as1sii 2-12 anldredfiunisvaslssnundnenuea
$18n13 Aldaneg (umnA)
Aldanensd
- AN 45,000,000
- AassyUlan 60,750,000
- Aldanglunisee 22,500,000
- Auaniiunswazingeinm 11250,000,
- AsEiung 6,750,000
Aldaneiunls
- Aingau (mnthane) 376,016,300
- AasLall 9,000,000
A 1800,000,
- Ahdntude 23,400,000

e Aldireduiuninduaildingluda 1 Asuduidunsedaenives o fdwda 80%

™ o a a4 o X oo )
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4) 57950 Usenausme $185021NN1500eenueawiniu 605,520,000 unsel (Jusiesu

TuU 1 NSUANTUAISNEALDNIUDA B MAINAR 80%)

nadwszianudululdvadssnundneniuea
a L4 o a a s dy v a
nmsieszinnudulilalunsussiudeasvgmansilosiuresnisudneniuea v
wiulddseeniuea sia1inghu uazyariuamuadislssnu Wuandedendnninansenusie
FNTMANDUUVIUNTAMUNINTER HaRi s TiReulanisiunsitiy avaunsamauduius
seninaladensanuiivihlulisnsraneuwunisasmuinzay

a '

HAIINNITIATIERNTaMUTIlsIURdaeNUeaIINingiuiie Tneanduduaiuay

q

Wﬁl]u’maﬂNaVI’Nﬂ’]iLﬂHG]iLLﬁ%QMﬁ’Mﬂiillﬂ’]iLﬂ‘l&Hﬂi UMINYIALLNEBATANENT WAAILUATITIN 2-

13 TnenUSeuifisussninaniswdmemuealasldiiudUsvduazdes (WSeniniiang) Wuingiu

a

nuhaziignnuaneuwnunisasulugnsiuanseiu Meliillewnaindadesusiningsiv

Wuddgy sgalsfimuninlssnuiinsfinnsandunisinniswanassldnivgluiunisudneni

e wFIgann1sEAUNTAanuYedlssnulausdil Fuediundniuninndndig

AN3197 2-13 NNTIATINTAMNU VaAlIHURANETUDRAINIAAUAINY

auuRgIw/AiUsziu vilnvasingau
mnthana | sfudwends
MasnskanenIuea @Enseaiu) 150,000 150,000
218lasan1s @) 15 15
mamﬁwmﬁuamu (%) 8 8
yafsamuII (W) 1,146,700,000 | 1,217,400,000
I TNOAY (Un/Fin) 4,000 3,800
FIUNLLON LA (UW/EAT) 25 25
yarlasan1siagiiu (Net Present Value ; ) 822,318,136 | 1,842,077,989
INTHANBULVIUATAIYU (nternal Rate of Return, IRR; %) 16.6 21.9
srevlIaAuNU (Payback Period; U) 5 il

a1 aTUAUATIUAEHRUIHEANEN 1NN YASLALAAINNITUNISINYATIN IS eInEnsmans

S RIGILINIE

v vy v g v v A & v 'Y < o ° 1
Foyatredudunsiinnuiiugrubesiunidusznounis tieanudlavazidluly

£l

o 1

Usznoumsfinnsanyssifiunailesdiu uduuzihimminaglinasgvauysalfilininuteduagg

winsuiguszneunsuarantunistu aslifisangiunistududiniunsiiegei

U
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F Nisoiadriincdin unuigiianuaa 2551 - 2565

B ——

unuufuan1snsiaunazdasiunisldioniuea (2551-2565)

32 wmsn1sanee inefgldunliiedussunisnanuaznisléieniuea Wsuunidusu
F19°) 3 6U Fio
3.2.1 WNINSNITALERUNISHAANIEE IHun
- fudnevnusaansnduveIuNsdLaTMsaMmuU Wesniusinsydeiesdng
uazn#RulANAYARa 8 Y 990 BOI

- gniunBassnandn wazngmauiadinsuieniueafinanluiuuialesed

v
o v &

a a Y o o A o oA g °

dnnslinisdaiuniBnewuiniduludasinainindierdunalnlunisiimuesian

euanthsunialysediiinintnuuugy

a . a A oy & a | v o a
- Wasnsuanenivea Wisldidudemasazaunsadeeanieniusale 3991n1hu
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3.2.2 wasn1snisdadsunisldienuea laun
- lsvwdaddunmanaalnelieameanuidlssedgnnimhiuuudulsifesnd
1.50 vw/ans dafuudnisuszyuaaznssumsudmsulovnendsoudeud 5
NUAMUS 2550

=

a o va o A v o P
- nshinsgnnuandsnuldfindedefmnnsensidlinisatvayunislduialesedly

q

o

sogudreITIvmMswazsyiaminarlinmbenunenunanisiduialegeddu
Usgdsedouliniu
- nsinsgvmmdsnuldividednuznssunsfanuisnd drinuneniguuad
wazdineuuszann Wit munauauiRvessasudfies datolullsulszana 2508
Tiifosanunsoliufalosodiudomads
- msUsznduiuslasaiennudesuuiussnuilunisliuialvsed
- msfinsuiannmdsnunaunusazeyintndsny lifinsAnvinasvaaeunisly
ihifuufalesed 95 fusasuienitasmesuasdnseunus
- msfinsugshendsnuatuayuivlszainadsdahifuludasy Wesmineufa
lyged
- mﬁﬁﬂsuﬁqiﬁawﬁamu §nn1smaaeuaNssaursasus (Blind test) Liteainandny
dostunslihifuufalesed
- mi?iaLﬁ?mmﬂ%’l@muaaiué’mdauﬁqﬁ%u W fvuasan £20 Bidndnuuudu 95
Snvanants nisaanSsnsudiianunseld £20 1680 5% vilksasnoudiily
E20 lasisnmgnas
- dueumslidsiu Ess mufinssnsrmdsnuaue Tnelinszvsamsadativua
wnsnsgsladunBuisosud £85 daliswaziBen il
% adasswanie unidasimandnsasud £85 anasludnsnfosaz 3 a0
Tssadrandttagtiu dail
= sosudiflerunszuenguiaud 1,780 3.3, udlaiiu 2,000 8.4, Bty
mMasswandaludnsforay 25 Wy unBasswandialudnaiosas 22
" sogudfifimugnszuenguiiu 2,000 3.8, wufunBasswandsludan
Sovay 30 Uu iiunBassnandaludnsiosay 27
" sogudfifinugnszuenguiiu 2,500 3.8, ualaiiu 3,000 3.8, HiuAu

MMBasswandinlusnsFesay 35 Wuiunsassnaniinlusninsovay 32
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% 25N

* Tanensidisoeuidnsagy £85 9anevay 80 wmdaiduiesar 60
AvSUTaBUd E85 munadaud 1,780 4.4, udliAu 3,000 3.4, $runulsl
Wiu 2,000 fu Wusresian 19 Tusausisudt 130,54

= gehllunsinrusemadiiesniueinsiidiudiusosus £85 1wy

15518015 mMuNfAneguuns Wedun 3 fguieu 2551 lasdudius

a

fagldsunisenduennainii desdamaudfiiuiy fo \Hududiun
fianmnsaldlétusosusd £85 waznidutudiun Addlifinsadnnelu
UssimAuazdnaifisusiviegnnimentudaun tdhiddu (Dusvey
e 3 9 tudausiudl 1 unse 2554

3.2.3 1INTN1TNITAMUAAMNINUAZAITUIHITIANTS LA

- lemusaismihelulssmadursfosuasaniniourudsoonainlssundn
louea Fensugsiandsan (5.n) Idfmuadnvaziazauninenusaula
ann iedunisdaaty Wiiinsdeniueauldludmided uagadisany
Weshulvunguslaa Fdlsienusznia 3es AvuadnuaizuazaunmveenIUea
wUaganIw w.e. 2548 lagiinundn “len1uea WUaIEAIn nu1eAIINn
romueaiildnausuihiudemdmiugninisulasanwiinsuasswandntnun
dwduldnanfuihtuuuduiuguiendnduihduuialssedneazioans
MTUATNYULLALAMATNYBUDNUDALUAIAN N

- dwfunstnusdnunsuazauninvestntuialysadie E10 20 uay £85
Hulumalsgmansugsiandsnu Fes Mvundnurwazauninvesisiuuia
lyged w.A. 2551

- madadinureynssunisieniues neldamenssunisuimsleuisndeny
(nu4) Htotausiuziloue MENINMAT 11AINT fo NUI.

- AaznssunsuImsulouiendany (nue) dedufl 5 quatius 2550 Lifud
Wiuveumdninausinistmunsiaienuealul elfidunasiduusasiiuiy
dudrnomuingiun veshiuuialesed uandielfifusandradsesenueaii
nanwazdmunglulszmeadeld lngndninasinisiivunsiateniuealniag
agipummmarslan laggdedenaiomusainaainuidadnaadenlas
waneunimunTaedsdmivlasnadal sudunsudinelulssme
UsIauazA1vudIvsenUssmaus1@auilve Ausziuds oil Loss uag

Survey
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" gnssnneniuea
AvSunsnInaEinISAIYUAT AN URaTNAALAL I MLENETuUSTINA FedviausIAN

panalan tudsil

FIANBMIUBA = FIANDNIULANAIOUSTA + Freight + Insurance + Loss + Survey

FIANDNIUDANAIAUTIVA => B NBITIMUMUBA FOB matm Brazilian Commodity
Exchange SaoPaulo UsyinAus@a 210 Reuters,
Alcohol Fuel-Front Month Continuation Viﬁﬂ”li%a
pelugaatudl 1-80 Tulasunanew thwiededmiu
Amuasalulasinadaly
Freight => 1) evuduenusaniglulssinAus@aain Sao
Paulo U SantosAnsiamuiiiieduase (s1a1
FOB Santos 210 JJ&A-FOB SaoPaulo) lag/ld
Foyalutaeiuil 1-80 lulpsunaneu thueds
dusuimunsalulasinadaly
2) ArudLeNIUEaN19EeINUTEIMAUTITALN
VLVIEJﬁW?i‘LIU’]ﬂUﬁV!ﬂ 30,000 ¢ l4osaan
Ship brokers 31w 3 1elnglideyavedlng

1naneu uwdvdmsuiruasialulasung

falu
Insurance =>  fsziudy 0.0134% vesyas CFR
Loss => 1 loss 0.20% va3yaAn CIF

Survey/Shipping/Testing  => 0.008 UW/an3 (Pafl)
snsuanisy =>  Savmanaey Selling rate 91N
1) dollar real=> US dollar ifus1etu Tugaetuil
1-80 Tulmsunaneu
2) US dollar => Baht usnefu lutetudl 1-80
Tulasunaneu 919895uATRIUsEINAlNY
Yranadsdmsuimuasnsuanudsulasung
faly
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A o oo = = Y o ° 1%
- dleTuil 12 funAw 2552 ANzaYNIIUNITANBINENINMYIN1IAMUALATIATIS
S o & avva a g Y o o o <
TausugemAdliiufiuasuiudsmaninasinisivuasiatieniuea Live
Tdenedslunste-nelulsemeaainszuunisidsiae1ede (Import Parity) iy
TEUUMIALINAUYUNISHER (Cost Plus) Llas1nn1sldsadnsdeanuidalsl
AzVIoUAUNUNITHAATUNAT TAETIANAUNUNITNENYBIUTITAAINIIAUYUNTT
nanvaslng seandadenieiueuianisuanvesus@alvugnitvesine way
$3UAUNTAgANEUIIANNTUTINEIEMTUNEATNT FINNINTANUAAMAIN
ONUBAVBIUTITA (95%) BgluszAunniinuaInieniueaveslng (99.5%)
' A oo v o @ v a
soxniiloTun 24 Wwieu 2552 AnraunIsuN1T laduRiiuyeudiununiudaie
MURAIINNINUIMIE wazdiud1Usnas lnsdindninaeinisimuasineniuea

o

&
JU

" GANNMTINEAUINAUNUIIAENILEE

. (PMOLX QMol)+(PCas X QCas )
Pesy = ¢))
QTotal

o)y

198 Pgy fi9 51A1OMIURATIEI (UI/ERS) Uszniasiandusieidounn
o

SIANBNUBATIHARNIINNINUIRAS (UIN/ERT)

o))}
©

PMol

s1AeMueafNananT A ULa (UN/a89)

o)}
©

PCas

Quol A8 UsHainsuanannninidiana (@ruans/iw) Tusuimnis

o))

uAndounds 1 Wou wu WUSuaniswdmdeud 3 iy
funasaludiewd 5

Qe AB USINauNsuanaNTud Uevas @udns/du) Tusuimnis
nandounds 1 weou 1wy ldUSinanisnaadeud 3 dily
muasiluioud 5

Qo Ao U3mnanisudntiavue @udns/Aw) [uuansuan
Founds 1 oy wu WuSinansnanieudt 3 thlusuna

1A b AU 5
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PMol =

Rumot T Cuot 2

108 Ryo f® suyuniniimanidlunisudaieniuea (Un/ans)

Cuol A AUNUNITHAALDNIUBAINNINUINIG (UIN/ERT) Y

UYL -

1)

6.125 U/an3

s9PnMNta Wusmdseanmudssmdmsunsinensudaning
Tagldsaade 3 deudounds (Lw/Alansu) wWu Maiadeioud
1, 2 way 3 thlufmumsialuioud 5

57AINAtANE 4.17 An. ALY 50% WinFuteniuea 1
dns 919995189 nan U INeAaRsuazinaluladun

Jszinelng (32.)

P f—

Cas

RCas

+ Ce. (3)

108 Re o sunuiudendsiildlumsndaeniuea (Vv/ans)

Ceas AR AUNUAITHAALBNIUBAINTUAIULNAY (UIN/FRS) Wiy

NUOINR

1)

2)

5)

7.107 vIN/ans
. & - Y

s1agiuan Woulds 25% auuszndwmeunsinensunisAnnely

a & o o a o | o a o A
wae 1 ieudounds (U1n/ilansy) 1y siandudaiadetui 16
e 3 Die Junl 15 weu 4 thlufuusianluieui 5
fuan 2.63 Alansu Wesigududalitesnin 65 winduleniuea 1
dn3 919995189 NanTUITeINeAEARSuazInAlula b
Uszwelne (37.)
Fsfuan 2.38 Alandu MIsuds 25% wusanmusiuidy 1
Alansu muUsenmiAnsensIanidive
Aldanglunsudasanmannisiuandusiudy 300 vw/dusiudu
AUUTENANTENT WIS

FununsHameueanmniine uazdudzndndu fsil

fiumu (Miae : LIn/ans)

v o

mMaana | duanUsnag
(CMQL) (CCas)

1A309NS ATIRY Arszuutn Aldaneuasiuy

a ' 1)
LINLIY LAZA1DIAT)

Total Initial Investment Cost (Aawmuidassu : i1 2.029 1.975

Chemicals and process Water (fnansiafiuaziiiu)” 0.219 1.041

Utilities (finmdanu / ansisayilam)” 1.546 1779

Maintenances (A19aa59)"” 0.381 0.380
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mahana | studiusna
funu (Midae : LIN/ans)

(Cymol) (Ceas)
Insurances (fuseiuste)” 0.173 1.174
Labor (Aus319959)” 0.434 0.434
Sales, General & Administrative Expenses (AUSNS 0.496 0.499
Fams)”
Ethanol Production Cost (siunun1suan) 5.278 6.282
Marketing Margin (A1nsaann) 0.847" 0.825"
Total Cost (funun1suansm) 6.125 7.107

v

nunewin: 1) 3198efeyasn BOI vedlswmdneniueainingivudasie

2)  deyadsain wi., BOI wazUszanan1siudndiuiiauelagaiinunisa

Hndnoniues

3)  Uszananisanaugal 2550 Mauedensuimugsnanism dmsuidns

AR 150,000 n5/u Aauseenu 100 au fis1eldiade 15,000 vmsdeiou

uaguiiy 1 e nefinsususelasesay 5 el

4) IRR = 12.50%

715195118 luUsewdlneg Asuwad 2550 - 2554

579ALBNILBAD1994 (Ethanol Reference Prices)
W.A. lasund 1AeNIUDa(UN/ans)

U 2550 1 1.a-dl.a. 19.33
2 418308, 18.62

3 n.A.-N.8. 16.82

i §1.0.-5.0. 15.29

U 2551 1 1.a.-dl.a. 17.28
2 108308, 17.54

3 N.A.-N.4. 18.01

4 §1.0.-5.0. 22.11

U 2552 1 .-, 17.18
2 1919, 17.18

n.A. 18.59

a8, 20.10

3 n.a. 20.70

a.. 21.29

n.8. 20.21

i 9.0, 20.07

8. 24.97
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1A LBNUBAB19DY (Ethanol Reference Prices)
W.A. s T1AENIUa(UIN/ans)
5.0, 25.04
T 2553 1 1.0 24.33
a9, 21.01
.. 20.16
2 19,8, 21.57
.. 22.98
e, 23.24
3 n.a. 21.76
a.n. 2255
.. 22.86
q 0.0 26.58
.o, 26.51
5.0. 27.13
2554 1 1.0, 27.60
nw. 26.73

udrnulouieVasidentazUlasadl aun.
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Ustlomifioniiuonsvidndmiueiesing sndunmBiuldifiyeaa (unan 8 9 wasndminiu
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