d‘ A a a dJ a 4 A 9 v o a
FOLIOIINENUNUD fﬂi’uﬂ51$°ﬂNﬁﬂi31/]‘]J‘I/]'l\‘l’ﬁ\‘lll?]ﬂﬁﬂhﬁﬁ@ﬂﬂaﬂﬂi%ﬂﬁﬂlﬂﬂ

a o [ dy a (9 L
iszwamamuaammm%amamﬂﬁima@aiuﬂizmﬂllm

Al UNANIYFUID ADET)
USayan INTTUANAATUHITUNA AAINTTUNAINY)

ia a a d v o
91%1§ﬂﬂﬂ%ﬂﬂ13ﬂﬂ1ﬂwuﬁ 9.A7.ATHY dUNAACTA

%4 )
UNNAED
a ay :’ o d? 1 1 A 9
mﬂﬁmumimaﬂqmmﬁmumumaﬂaﬂqwuammemeﬂﬂmwaﬂiz‘wﬂﬂama
1 [ 9 a d‘ 9 1 d‘ Q' d? [ =
@]@ﬂTﬁWﬁllL!W]NﬂWHLﬁi‘Hﬂﬂﬂﬂlﬂ\?ﬂﬁ&ﬂﬁVl‘ﬂEl FHBRINAUN UM TUYUFAINNNGIVU TV

Yy 1 =) YA 9 [ d! d! [ ~ 1 a Yy 9
latimsaaasuliinms lgnasnunauny swmidaluulourevessguaneduasyliing 19

4
=

24 sL g J a @ oy o a o 1 1
uﬂﬁima’aafﬁuﬂumiNﬁmzmmamueamqm 99.5% NUUINWUUBU 1ua@151€faumm

9

' < Y a Ao @ A Y o = = ¥
@fJ'Nllﬁﬂﬂ1ﬂﬂ1§1ﬂm’lﬂlﬂuﬂﬂ1u@ﬁﬂﬁf{ﬁ/]‘ﬁ 99.5% U ﬂ'l!‘]_lu°|/|ﬂgﬂ@QﬂWU\iﬂ\iwaﬂﬁgﬂUV]1ﬂﬂ1u

a { a 4 1 4 4 { A a
mmﬂé/auﬁmmﬁu LLﬁZﬂ'NiJﬁuﬂWﬂNLﬁiBﬂﬂTﬁﬂi Lﬁ’fN’l]']ﬂLﬁE]W%Tiﬂ!'ﬂMﬂiﬁJ'JHﬂWﬁWZW]

(%

4 v ]
PMUDAUTANT 99.5% Aaoaininsdiaiu Avserdeiletoogratslszns Feervneliing
9 A Y] a 2 Y o o A ] a 3 a A ]
pansznuNAIUdunadeunaiuld duimieldmsndaemueailuiinsaoduadon
R o I 9 =1 = qu a a = v o ana
wsuluaeaimsany lunnduasumMIHanoMUBaNTANT 99.5% AaoAinInTHIn

av dyo =2 Ay v oy A o [
lumsdvetiianyueniueai ldninmnmihaanio luaa Tavazerdendannisnis
Usziiunansznunedudwadonnaoniginidia (Life Cycle Assessment: LCA) N1
a 4 a a = : v quI 09/1 3
ANTIEHIZUVDRAAOMUBADTENT 99.5% Fauie1d 3 Juaou Ao Juaoumsinbas Tuaou

9 4
MIVUAY UAZVUADUNITNITHNAAUDNIUDAUITANT 99.5%



wannmsnet lumsndaemueauSans 99.5% lulSia 1 das esfingld
g luduaeusiieg il funeumsineas Tms 1 110 ne9a Fumeun3
udeaimsldnasau 1.75 wnzya u,azi'?umummﬁmamuaau?qm#99.5% B ld
WA 8.67 1UNNLIA uazgﬁ'a?miwﬁﬁmaﬂtmnué?'m'mé’auﬁgﬁﬂﬁuiuma@*ﬁg%’ﬂﬁ%
VOITTUUNAABIMUBALTINT 99.5 % NUT NszLIUMIHAAENIMEAS NS 99.5% Tn1s
IRANANTENUNNALIAGENIINTAA T09A9UIABNIZLIUMIINYAT UAZNTLUIUMIVUA
AUAIAY Tﬂsjﬁﬂizmmmﬁmaﬂﬁwuﬁgﬁﬂs'ﬁyu‘lu@]aaﬂ‘?g{Tﬂs%‘imaﬁwmﬁmamuaa
USnt 99.5% nuh maeuaisluAuiidwadouysd  wiifu32 % vewwansznuidl

a 4 091} v [ a a 3’ {1 1 4 " W {
Lﬂﬂﬁuﬂ\‘i'ﬂllﬂ mmuﬁawgm@uawﬂumﬁmwammgyﬁJ NNY 17% ﬂlﬂQWﬁﬂigﬂUﬁ

4 9 Y
= % v

MATUNIHUA HALOUALFINNANTAZANAITNHADIT LU HNIAVDIUT 15% VDIAINANTENL

4 4
=2 % 4

fifeduianua  tazandinnsimaianizTandeu ﬂzgﬁﬂeﬁunmﬁq@iwﬁgumumﬁwﬁm
lomueaUSaNs 99.5% 304a1 fip Fuaeumsvnd uazsf?umumimymﬁfaﬂﬁem tag
Lﬁaﬁ1m’53miwﬁéfunuﬁaaﬂig%’ﬂi%%mmm‘iwﬁmamuaau?qﬁ(99.5 % WU AUNU
muﬁaaﬂ"i’g%ﬂﬁ%ﬁmmﬂﬁwﬁmamuaaﬁqm?%j% odfiansas 31 U Fudadudunu
man¥AsegiianIag 18 1IN AuNUMIVLAIARTAZ 1 1IN LazdunuMIHARIDNLBADYN

U

ansaz 12 1M



Title Life Cycle Environmental Impact Analysis of Ethanol

Production System for Gasohol in Thailand

Author Miss Nuchchanat Loyjiw
Degree Master of Engineering (Energy Engineering)
Thesis Advisor Dr. Sate Sampattagul

ABSTRACT

Economic in Thailand with trade deficit balance is directly affected by souring oil price.
Thai government encourages the use of renewable energy to replace gasoline. Gasohol has a
mixture of 99.5 % ethanol and gasoline at a certain ratio. The production of ethanol is a well —
established technology. However, it is necessary to evaluate ethanol in terms of energy and
environment in replacing conventional petroleum fuel because it is needed to understand the
whole life cycle impacts. Therefore, it has to be assessed in environmental and economic aspect
from life cycle point of view for being an environmental friendly product, In this study, the
molasses is used to produce ethanol. The objective of this study is to analyze the environmental
impact of 99.5 % ethanol production by use of Life Cycle Assessment (LCA) and Life Cycle
Costing (LCC). The life cycle of the ethanol production consists of agriculture, transportation and
ethanol production stages. It is found from the analysis that energy consumption to produce one
litter of the ethanol is 1.1 MJ in the agricultural stage, 1.75 MJ in the transportation stage, 8.86
MJ in the ethanol production process. The results from LCA show that the ethanol production
stage has the largest impacts on environment, the second agricultural stage and the last
transportation stage. The environmental impact resulted from the production are human toxicity
soil (32% of the total impact), human toxicity water (17%) and ecotoxicity water chronic (15%).
On the other hand, LCC results show that the total cost is 31 Bahts/liter which consists of 18

Bahts for agriculturl, cost 1 Baht for transportation cost and 12 Bahts for the production cost.



