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Production of Fuels from an Agricultural by-Product Biomass
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ABSTRACT

Rice straw, produced as an agricultural by-product, is usable biomass as fuels if depolymerized to
monomer unit, because the chemical structure are similar to high octane materials found in gasoline. In
this study, parameters of thermochemical degradation by solvolysis reaction of rice straw such as the effect
of reaction temperature, reaction time and type of solvent on conversion yield and degradation products
were investigated. It was found that the effectiveness of the solvent on the solvolysis reaction was as
follows; acetone>cresol>butanol. When acetone was used as a solvent, the highest rice straw conversion
was observed to be 91.5% at 500C, 40 min. Combustion heating value of liquid products from
thermochemical conversion processes was in the range of 7,380 cal/g. The energy yield and mass yield in
acetone-solvolysis of rice straw was as high as 69.0% and 38.2 g-0il/100g-raw material after 40 min of
reaction at 350°C. Various aliphatic and aromatic compounds were detected in the rice straw solvolysis
products. The major components of the solvolysis products, that could be used as fuel, were 4-methyl
-2-pentanone, 3,5,5-trimethyl-2-cyclopentan-1-one as ketones.

KEY WORDS : alternative fuel(th A <3 &), new energy(A |\ A)), rice straw( &), biomass(v}o] 2 2,
solvolysis(-&- 7l 3l ¥+-5-)

1. M & 2ol g, ASAZRYH AT RIHNE T
?J’é‘}b ZEH gojolrt. Hlo]emjadUA = o
x|t vjudd o Ay g=]o]7] o]
1}101 FEsv= A #7129 HelemjAE
dquxsttezA 84438 ANZE + doe A
ol w2 g ARE APSHE g7] T &
9

SEER 2
Aegal GBE 4 gE 1S K 242

dpoloml st HPLUAE FHAL Bshol
Mg - AR fAAZ AAHE, §71A7 2
I Y AUAS} o FE UAZ B

TCorresponding author : jjlee@kongju.ac.kr

Trans. of the Korean Hydrogen and New Energy SocietA2007.3), Vol. 18, No. 1 85



0l

gojt} o] g upolemjx A Foll= FFA
g8 FHHE gl M B2 &g AN
gon FHFAE, AUVE, 7159 &= 2 K
714 A F S old FFHt

5]:‘:_!. Ao _,] 37——16} 7]-73_' <
219 97% ol & —’F?M «1%’3}3
of A oA e s
o SN £ o “H—"r Az $HE 25}
&E} E}EW AN A] g FoE A<
AFE of & W yo] AAsit} & Ao}
v H}°l°ﬂﬂ*«l Adste diEE 1 AAE
AR Doz &&sle FHAAN FFH o
son s3] 3o o oA xA3}
HallXe dEsrlsd 9 244 {713 FE
uhoj o AR E A7) A At IPEHI gl
= Axe aA3 Yo,

£ d7dAM e feEiveddA AdEHe Y

E L],ol— \j].o]Ou“/\O] tﬂ;ﬂo] O:‘Zl' 700~
S00THE ZalA| gk F2 ALEIIX 7} e AFAL
852 o] §HAY FAto HGARE o] 81
Ae ndste ®A dis) AF7HA A=RHAY
dE AT thE2A LviE ALge S
H(solvolysis) & A =3t 1 £ Exg & zA}E
of, SujEalntgol & H% ¢ =9
YRR T8 FAToEA A5 EF Y HMBYA
o g 7Hs4& AESAT

2 =
[

l-;]o

)\U

0] =
P

gg /cg &

B X
LA
J o
o =2

=
9

FEA Gl Afuj =]
ok A3 ol AR

Age &85 1H
~5 mmé &2 A7|2 v
Table 1= AR A gt
vkA o) Ez A vlo]oum A

AZEZ2ex FrAER
A es), dxuua
2 Ashe] &&& A}

YE
)
o Jd

>
el
=2
S
>
ofo
ot
b
o,
m ¥y L
o 2
_EL R

mu mo o

00 0!

ro

=3

AL
2

= Xl

Table 1 Analysis of rice straw
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Fig. 1 Schematic diagram for turbular reactor
1. main reactor tube 2. swagelok nut
3. swagelok screw cap 4. agitator connecting bar
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1. temperature controller 2. thermocouple
3. rotation speed controller 4. heating tube
5. 20m¢ ball tube 6. sampling ball tube
7. cooling dish 8. glass cock for aeration
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