unAanta
- & = - i - - - v
mansilunsansinsziaumsinlsladavostasluusisimalng wazminniuaulu
e a » L o i ol - - L7 J a )
L-n-nw'm'm'luﬁ'naummauga n'l'mnv'l‘lwh‘la-]m'lumw'lmmlnﬂqamu'lﬂnmmnquemﬁu
mafasiarzniewlslagatwas lavldinafianisiemnsvuuy TG-MS uasduraildlumstnm
L 4 L + J hod LTS B - Ed ¥
Wur vt wney wasdedmlua TaowuinnmmwAouudanimwinuassammafauiaszninelw
o -l . L 1 1 3 - J"-’ [ - - A ar
Isladafinnauandeanuatdanniznindunausdazsiia wanminiidanwin H0 usdasmeiman
- - L -d F. J 3 1 e - o .
luufsrdaimeiussdanannefieninnsdnem  waswuherusandssasdenmsiiowsarning
- J 1 F Y - - - r. e L o
whlagatasnnnenuuandwsanBinouedinagles woaglas ussinfulufowie Ujsnis
4 - - » - . - L 3 L3 4 J‘ L5
'::WJ"Nanuuuazwaghﬂ's:wno'lw'[ﬂa'naama'lﬂmmmt’uaumumnﬂmwmfmnmu Nntaya
.~ - i - - o - c‘A 1y ", i
paTinfauiauszmaiemsiuuy FTIR gunsasgdldimafiemitidassaduwssuandise
cross-linking szninaniuuaziaaglasludunmfiaiiv H,0 wasnyNariduiaamas seninawlslada
a ¥ . -~ “ - ol
n"nm*ﬁ'uau'l.m-u’au'luuﬁauﬂ'nuﬂug‘!a #dnwilaolt small bomb reactor wazfuafildliu
mIdns e T Ine Tﬂunﬂiﬂﬂfuau'lutﬁ'ﬁ'uﬁthqﬁ 300 - 350 °C WRzAUAU 10-18 MPa
- ¥ & = . A = - - ' - e i . . ~
s 30 wifl wasninuuwimaidvdmiiiveeindy vIadudstnlne e luvinisdamey
- - . v ou - -t v - ' .
annwamaamzmummﬁuau‘lv.m-mlu.mrauﬂmﬂug‘mumamauuﬂm\uﬂﬁmaamwm'ﬁ“ra'[wm
" - « — o - - 3
NNMIMeRaINLT  ranRarastiudIi lnefiaisunnnszraumsaiuen wetulwihdauany
o J rF Y Ay - o d oy . o
augangunni 350 °C uarANa% 10 MPa (fluiian 30 wift fidn 44.7 % luunefinananuasdiud
- J - L3 Lo J o nJ - [+]
'mﬂwﬂmmuumnns:mumsmmau'lw.wu’.uuﬁu*lmﬂ'luTmnmnm‘mnuﬂnemqmv.qn 350 °C
fid 36.4 % uszandayamalinneimuesiugiinina wuhmyaidusandiauvesfiinlne
m:amue'fﬁ:whan‘::mumtmfuau'luun‘:‘s’u'luﬁﬁ'aumwﬁuga unalddanasanvediuds
ﬁﬂﬂwaﬁmganiﬂ‘ﬁ'nhﬂwa 1.8 tvin uanmnﬁum‘:mummﬁuau'lm-n'ﬁ‘u'lmhi'aum"nuﬁ'ugoﬁNa
dennanisunymlsladauazmaenindvssdudsdv inadiuetraunds



Abstract

This work has studied the p_y'folysis behaviors of biomass in atmospheric pressure and the
carbonization of biomass in hot compressed water. The pyrolysis behaviors of biomass have been
investigated with the TG-MS technique, while paying close attention to the gas formation during the
pyrotysis. The biomass samples used in this study were rice straw, rice husk, and comcob. The
weight decreasing profiles and the gas formation rales were significantly different among the
samples although their elemental compositions were almost the same. It was found that H,0 is the
main gas component formed for all the samples. The differences in the gas formation rates were
found to be due to their differences in the composition of hemicellulose, cellulose, and lignin. There
were significant interactions between cellulose and lignin during the pyrolysis. The interactions
between cellulose and lignin during the pyrolysis contributed to a decrease in tar yields but an
increase in char yields. From the gas formation data and FTIR analyses of the chars, it may be
concluded that the suppression of tar formation during the pyrolysis of biomass was brought about
by the cross-linking reactions between lignin and cellulose to form H,0 and ester groups during the
pyrolysis.

Carbonization of biomass (corncob) in hot compressed water was performed using a small
bomb reactor at temperature 300 — 350°C and pressure 10 — 18 MPa for 30 min. Then, the solid
product or biochar was subjected to various analyses in order to investigate the effects of the
carbonization in hot compressed water on the characteristics of the biochar. It was found that the
yield of biochar carbonized in hot compressed water at 350°C and pressure of 10 MPa for 30 min
was 44.7%, whereas the yield of biochar carbonized in nitrogen atmosphere at 350°C is 36.4%.
Based on the information obtained from the elemental analyses of the biochar, it was found that the
oxygen functional groups in the corncob were selectively decomposed during the carbonization in
hot compressed water. The heating values calculated from the elemental analyses of the biochar
carbonized in hot compressed water were 1.8 times larger than that of the raw comcob. The
pyrclysis and combustion behaviors of the biochar were found to be affected significantly by the

carbonization in hol compressed waler.



