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ABSTRACT

5472028063:  Polymer Science Program
Patomwat Tatijarem: Evaluation of Monomeric Sugar Yield from
Various Grasses Grown in Thailand as Biofuel Feedstock by Two-
Stage Microwave/Chemical Pretreatment Process
Thesis Advisors: Assoc. Prof. Sujitra Wongkasemjit, Assoc. Prof.
Apanee Tuengnaruemitchai, and Asst. Prof. Thanyalak Chaisuwan,
140 pp.

Keywords:  Tivo-Stage pretreatment, Secondary lignocellulosic materials, Microwave

irradiation, Bioethanol

Cogon grass (Imperata cylindrica), Guinea grass (Panicum maximum), Kans
grass (Saccharum spontaneum), Giant reed (Arimdo donax), and Mission grass
(Permisetum polystachyon) were locally collected to test as bioethanol feedstock.
Mission grass, Kans grass, and Giant reed, showing high cellulose and hemicellulose
compositions, were treated by a two-stage chemical/microwave pretreatment method.
The optimum conditions of the pretreatment were investigated and the maximum
monomeric sugar yields were compared. The microwave-assisted NaOH and H2SOq
with 15:1 liquid to solid ratio were studied by varying catalyst concentration,
temperature, and time to maximize the amount of the obtained monomeric sugar. The
maximum monomeric sugars from microwave-assisted NaOH pretreated Mission
grass, Kans grass, and Giant reed were 6.6 (at 120 ¢,10 min, 3%(w/v) NaOH), 6.5
(at 80 °CH min, 5%(wiv) NaOH), and 6.5 (at 120 “CD min, 5%(wiv) NaOH) g/200g
biomass, respectively, while maximum monomeric sugars from microwave-assisted
H2S04 pretreatment were 34.3 (at 200 ¢,5 min, 1%(w/v) H2SQ4), 338 (at 200
°c,10 min, 0.5%(wlv) H2SO4), and 319 (at 180 °c,30 min, 0.5%(w/v) H2S04)
0/200g hiomass, respectively. The structural changes in weeds were characterized by
Fourier transform infrared spectroscopy (FTIR) and Scanning electron microscope
(SEM).
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