1
a

F399 N159BNLUUTZUULTINAUTININTUNITNAANA 19ULAZENTATIRINEIUI 1BV UIALAN

g UNENYIR nauvey

wEnnuaivy  dgv

UNANELD

[ '
aa v & A

1A5IURTTnaUsr AR N LG UUIIaDINIALAFAIEAST MUINNTBBNLUUSEUULSINAY

q

= |

Fanmlasldamirsrundnifuarsdeiulunisdandnuuazaseiyadigs lns
LLUUﬁﬂaaqmqmﬁmmam%azgﬂaaﬂLL‘U‘umuLLmﬁmaaau@amammmiﬁLﬁﬂ@jizuu a137ian
sz waswaluladviavas dwmdumeluladvioueiildfiansanthanld Yseneuse nns
WEiaes Feldud nsmnziasanuude warnisinizidssuule msiAuAen deldun
nsruIuNIsHAeAAIaty N13ANAZNEN N15ABEF7 Astlumies waynsnses nsadnlusiu
fr835nsniaadl Faldun Leneu LeNILea LaslVILee nTEUIUNITUUSTIY Felewn
NIEUIUNITNINULBAWMBIITLATU NsEUIUNSInlsladd nszulrun1syesaansuwuululy
PONTLIU NTTUIUATVINAA WATATEUIUNNTULN s?fqmﬂmiLLﬁ{j@mLﬁaLﬁuUﬁxﬁm%mwgﬂ

o o

aufiunislagldlusunsuasisuuudiaeaivadinmily ielulansyuiunsiangadmiuls

' '
aa

nawdnmilagldamieruwimanduasaaiy nansidenuinnszuiunsnangadmiulse
naudanm oA nMszidsswuuda nisiuifeanuuased nsadaludumeumiuea
nsrUIUMIRUIIULUUNT LA TS TATY Handuanldre lulafiua waznsyuIunIswls

(%) a o cav v = & PN = S A
SURUUNITUNN Na@]ﬂm"mmlﬂﬂ@ VLUIE]LEJV]']UEJa sﬁﬂf\]qﬂﬂigUUUﬂqiﬂﬁﬁﬂJﬂ‘WQﬂLa@ﬂllr]uu by

(%
Y |

Y
AUVUNIUAWINGY 103,427.39 aeaarsansgdel waglvinailsvindu 1,106,793 aeaans
ansgsiol  waraInnTiasigviAInusaulnilagn1siuasuwlasinvesunuailydie
FIANVBIAUNUNTANTUIU 51ANVBIREANIN LazTovasnalivaanaluladne  wuiinig

a a a i PN
Wasuwlassavedlulefwasziinnudeulmuiniian



Project Title: Design of the Biorefinery System for Production of Energy and

Chemicals from Microalgae

By Miss.Yuwadee Klinhom

Miss.Kamolpitch Meesuk

Abstract

The objective of this project is to use a mathematical model for the design-of
a biorefinery system using microaleae as a feedstock to produce energy and
chemicals. A mathematical formulation was developed based on the concept of
mass balance for inputs, outputs and technologies. All technologies considered were
composed of cultivation including open and closed systems, harvesting including
flocculation, sedimentation, flotation, centrifugation and filtration, chemical
extraction including hexane, ethanol and methanol, transformation including
transesterification, pyrolysis, anaerobic digestion, dark fermentation and fermentation.
The optimization problem was then solved in GAMS to achieve the optimal process
for a biorefinery: using microalgae as the substrate. The results showed that the
optimal process for the biorefinery system included open cultivation, flotation, fat
extraction with methanol, transesterification to obtain biodiesel and fermentation to
obtain bioethanol. The optimal process had a total cost of USS 103,427.39 per year
and profit of USS 1,106,793 per year. The sensitivity analysis was also performed by
changing the capital cost factors, operating cost, prices of products and the yield of
technologies. It was found that the price of biodiesel was the most sensitive

parameter.



