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ABSTRACT

Supercritical treatment of liquefaction technology for rice hull was investigated the biomass
conversion rate and evaluated its crude oil in respect to feasibility of burner in order to heat the
green house. The reaction was carried out in a 5,000 mL liquefaction system with dispenser and
external electrical furnace. Raw materials (160 g) of rice hull and 3,000 mL of different solvents
were fed into the reactor. It was observed that the maximum crude oil yield was about 84.4 %
with 1—butanol. The calorific value of crude oil from ethanol solvent were 7,752 kcal/kg.
Furthermore, in case study of co—solvent with ethanol and bulk—glycerol, it observed that more
than 80 % of rice hull was decomposed and liquefied in its solvent at 315~326 C for 30 min. For
the development of applicable bio—fuel from rice hull, it was considered that its feasibility is
necessary to be carried out for co—solvent soluble portions.

Regarding to utilize the crude oil into burner as fuel, it was observed that its calorific value was
lower at approximately 24 % than the diesel. Also, flame length from crude oil at lower
temperature was decreasing due to incomplete incineration. The temperature of warm wind on
the burner was maintained between 63 and 65 C, and the temperature of emission line was
appeared at 350~380 TC.
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[Flg 1] Revised design of liquefaction system for crude oil production with agricultural biomass.
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[Fig. 2] Separation scheme of liquefaction products with supercritical treatment of rice hull.
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[Table 1] Calorific Values of Feeding Qils Used in
This Experiment

Oil types Calorific values of oils(kcal/kg)
Bio—oil (100 %) 7,752
Bio—oil + diesel 10104
(50 %) ’
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[Fig. 3] Experimental scheme of burner for warm wind.
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[Table 2] Biomass Conversation Rates with Different Solvents Through Application of Liquefaction Technology.

Temperature of reactor Pressure Conversion rate
Co—Solvent )

() (kPa) (%)

Ethanol : Bulk—glycerol 315~323 22.7~24.6 81.01
(6:4)

Ethanol : Glycerol 320~326 22.2~23.7 73.36
6:4)

1—Butanol 320~350 20.6~22.7 84.40

*Conversion rate = [1— (residue weight/weight of raw material)] X 100

Modified liquefaction system

[Fig. 4] Revised liquefaction system and its products.

1. Rice hull

2. Ethanol

3. Bulk-glycerol

4. Soluble portion of 1%t collector
5. Soluble portion of 2nd collector
6. Insoluble portion of residue
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[Fig. 5] LC-Mass analyses of solvent soluble portions.
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27 EA191 3}, A]18, A|1%, 2010



P 5§ o 117

44

o]&3F Crude oil

=
=

Liquefaction technology 3§ Al %7

400

1 r
L i
B |
% .
[ : |
|
. 8 .
/ ] |
| a _
\ :
,/ + |
\
« [
| c
=]
L = B
5 4
| E 5 "
| i
| o o
« n
| g
{ a a
1 3 "
LY |
1 .
. .
o o o o o o (=]
o (=] w (=) w o w
[3r] [1el (3] [} - —
(Q)aImeladwa ]

16:19

15:50

15:21

Operating time(h:m)

14:24 14:52

13:65

[Fig. 71 Change of temperatures in the burner with different times.

(v%)ore1AdusdaAblaug

(=] o (=] o (=] o (=] o
= ~ © Il - ] ~ -
= T T .
Ne
He
e
!
|
ne
|
1 k=]
=
b £
| =
_, Ee
[]
ne g =
_, 3 F
| me
nie 5 2
| > =
\ o °
| .mw
£
Hie S 5
| T C
, O u
*
e '
f
nie
me
|
e
(=] (=] o (=] (=] (=] (=]
1=} 1=} =] = S =] =)
= bt S S = ot =
w o n o uw (=] wn
© 53 ~ ~ - -

(12OM)PUIM ULIRM JO DNJRA DUIIOIRD

13

12

"

10

Operating period(h)

[Fig. 8] Calorific value of warm wind and energy efficiency rate of crude oil from rice hull.

110

g Ate] 9

A

o ke 4

&)

G QAR A 2

ol
e
JJJ

th &2 Al el A mjo]

olth,

7] W

8

o%
o8

171 o] 501714

3]

&

J. of KORRA, Vol. 18, No.1, 2010



011'1 L
o m ¢
L
e =
T
o]
.°_°.

A=A A ARE Aakstr] Hshed, 01]%%01]
Bulk—glycerol& 6:4% E3alo] S 2 AME-3F 7
HHSAI7F 30 - B9k Whg-2 % 315~326 C‘:HHOﬂ
Al A 80 %o ] fo] dglejglom 53] Feb&s &
UHE’\}%KWQ - vlo] @A HEHEo] 84.4 %= 7t

=7 ekt E}. Crude oil& 9B Z o] g3 7|E &

Wir1e] WiEA S FA s A7) Crude oild] 24
o] QAo R AFHT} oF 24 % WokoH, ¥
Y 63~65 TE Ao Wrtag s
350~380 C2] M= LHEbsiT

ol O{H o>4

%]

kg

—

. Yamada, T. and Ono, H., “Rapid liquefaction of
lignocellulosic waste by using ethylene
carbonate”, Bioresource technology 70(1), pp.
61~67 (1999).

2.Yu, F., Ruan, R., Lin, X, Liu, Y., Fu, R, Li, Y,
Chen, P., and Gao, Y., “Reaction kinetics of
stover liquefaction in recycled stover polyol”,
Applied Biochemistry and Biotechnology, pp.
129~132 (2006).

3. Minami, E. and Saka, S., “Comparison of the
decomposition behaviors of hardwood and
softwood in subcritical methanol”, J. Wood Sci.
49, pp. 73~78 (2003).

4. Demirbas, A., “Chemicals from forest products

by efficient extraction methods”, Fuel Science

and Technology Int 12, pp. 417~431 (1994).

171 &=L 3], A18, A1Z, 2010

5. Tarabanko, V.E., Gulbis, G.R., and Kudrashev,
AV., “Liquefaction of wood with alkali metal
formats at atmospheric pressure”, Khimiya
Drevesiny 1, pp. 95~99 (1989).

6.0gi, T. and Yokoyama, S., “Liquid fuel
production from wood biomass by direct
liquefaction”, Sekiyu Gakkaishi 36, pp. 73~84
(1993).

7. Demirbas, A., “Aqueous glycerol delignification
of wood chips and ground wood”, Bioresource
Technology 63, pp. 179~185 (1998).

8. Minowa, T., Ogi, T., Dote, Y. and Yokoyama, S.,
“Effect of lignin content on direct liquefaction of
bark”, Int Chem Eng 34, pp. 428~430 (1994).

9. &8}, “AddeoyA 7|eds) 2 Aa,
Aol A58 A7) s A A ARA.
FA DA ATE]. pp. 27~50 (1998).

10. o713, 213, G2, HAA1, 8, Hud,

FAETAL pp. 64~74 (1998)

A, 3, &8k ARE,

B o] HAJEA T} AAE

A71AE S A A 244 23, pp.

107~114 (1999).
12. Seo, J.D., Kim, J.J., Choi, K.S., Shin, C.S. and

No, S.Y., “Temperature distributions inside a

ok d

N
. oo
HOA Ho 1%
of T

®

ol

:10

space heater for greenhouse(/)”, J. of the
Korean Society for Agricultural Machinery
24(4) pp. 335~342 (1999).

13.Kim, Y.J.,, Ryou, Y.S,, Kang, K. C,, Baek, Y.
and Yun, J.H., “An investigation on the heat
efficiency of hot air heater”, J. of the Korean
Society for Agricultural Machinery 7(1),pp.
133~137 (2002).

4. 7939719, 47713 71y 1
A7, pp. 19 (1995)

15.5EX5H, w98 2FHL7] AEEY

(2006)".



