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Abstract — Characteristics of soybean oil leaching have been investigated in a three-phase fluidized bed extractor(0.102
IDx1.5 m Height).n-Hexane and compressed air have been used as a liquid solvent and a gas phase, respectively. The
cracked(cracker) and flaked(flake) soybeans have been used as a fluidized solid phase. Effects of gas phase velonity, extractio
time temperature and fluidized solid types on the extraction efficiency in the extractor have been discussed. As a result of
experiments, the extraction efficiency has increased with increasing gas phase velocity and extraction temperature during the
same extraction time. The efficiency has exhibited higher value in the flake bed extractor than that in the cracker bed. It has
been found that the extraction efficiency has been higher in using the fluidized-bed extractor in the comparison with that of
commercial unit. Moreover, the cracker, which needs pretreatment in using the previous process, can be used without modifi-
cation in the fluidized-bed extractor, thus, the cost can be discarded considerably in using the fluidized-bed extractor.

Key words: Soybean Oil, Leaching, Extraction, Three-Phase Fluidized Bed

1.M

0y
o3
Ho

2 g1 &8 Vs
opellA de] o] &5
7} o]FoR o S3
(solid extractiong- 4 ]-8-nl
%‘j W 445

5
2]

)
£
o}'_,'
N
fu 3
~
'%5
i,
)

Bt ot

”-‘{N‘_“

o

M 8 ko
Iid

o
Lo

% rr
Y
Hl
I
Jotr o
o
Jlm ml
2,
mlo

N
=2
_(

)

12 L

ro

[

ko

ol
Pﬂ 3
ST

9
o o
e,
OH‘

2 L
B ooy
4
e
ol

oy 1F

P

o}
Zﬂ ol xﬂ

m 12

F\'
L
fol

o
il

Fatet, =3t

TE-mail: kangyong@hanbat.chungnam.ac.kr

225

28t ST ole AFA F2717 A%

(percolation) &= 5’_21]

i Himmersiondll 9%k 2102 FEUTo] HAE G oJste] F
Z8g0] 7] dieltt A thF-fiE RS H8-7A9 I=
Oﬂ AREET e AR 2 4 ulEE] (diffusion battery)i-2 4

= ‘3‘171 <747 (bucket elevaton®E 1413 7w o]o](screw
gk ol F=71, EE*" F27](Rotocel extractor)
5 o}, o5 A= W2 1920-194& el AAE
FER %HH TR Hls| w9 /‘17&% Aol A3 FE2EE
—
_%_

7 ke Ao Uept U5 Wby, dwel dxe 34

Zon] FEATS dESL FEEES 2 F e AAEA
FE719 NS fE AR olFY FE7IY 1Y FE714 g
A7} o] FoIR AL QITH10-13].

e, AR A o] HEEG] sty BEEAYE g add
L ST A FESE MEYAZE o8 AY FERLY F



N
N
()]
o
g
‘e
=N

N
®
N
N
>
N
-
it
K3
L

o5 A o] 2718 T 4
4< Aesto] o) AAe v

Fat Ago] AT 5 U

& 4 ArH14]. G,
01%3}04 RO T FRE F2T F Ie A
= A A7E s &,
]?..JZ}(cracker flake)FE2%, AFA
EIRPAPARE A PAR-IE S =1 _7,13}155,‘—7]— 52 é!%?*éﬂl vAE
4 AFe 55 F2719
2} 9 580 71§x}§§ 489 F g Aow AEdn

Y
e
ol
R o)
o |o
2 o tlo H
mii )
f
g

0 o
Oki
= o

froxe My
o

Li B

N

x

K

o
oz

o
&
ofji
tlo

i} tlo 1o
2
o
v

y T
_ﬁ

o
oX
[
J-b

o
_(%L
‘&
ffa

-
2
X

(o3
Of
ofjr
lo,
=

19
“Lz
m&
r&'ﬂ
N
HJ

2 b
BN o2 L ﬂ?~ oz

Fl
o

mi
)

24 #

B A7 AHoA ARES A 5% FE71= Fig. KA Be
Hle} 7ro] FAo] 0.102 ne]T =o|7} 1.5nfl ZE|Qly s ~dHAS
A]»%é}%{t} TAHES perforated plateg Bl S ARSI EE g9
g EiMe A7 2mme] FEE AR FdsA wiA| e
o s THEeH, 7140 FYE fEiMe A el 3¢
o 27 6.35mn?] TS AYST F HIAAL o] Foll AH 1mm

)

o] QBT 2E THEY AMESlA] At Tde] FUHA FE7
o FYUHEE FALh FE7] UF9] 255 94 FELEE A
&7] 98l fv3 9ol 2kw &) NEILS Axsle] s1ds)

55 Wie %EE iron-constantan J—ty|§é GHAUE ARS8

FEEMEE =27 A4 (n hexane% /\}ﬁﬁ}
8-18 cm/g9IS1aL, 7173 %‘%%7 =1 ’\F&B}"i*‘fﬂ
0176]

o

2 gl IS AER iﬂ Fste] Swfel io}‘;it T &
< 43 FEUEEE UFE AMEsEe FEI] I5F
AXE e Aoz gFE A7 2-5mnE 233 AEZAF, crack-
erl: 2-5mm, cracker2: 2-2.5 mah) 242 Al FA71 0.3-0.35 mm, A
5 12-18 mne S} ZHEUT, flake)s ARS3IATE thFfre

FU

A% glo] FEolel tiFe] o] Hof g FHEAL wA
#)(miscellap} 517 £ A9 BAR FEE0Q w2 2 3
A AT FSE GANFE] Fel2 EHL Table 2] b

=
228009 TAYol FAT AP &) FEEANN 2 TS

wslol W) Ry 099

9l = :
< ] w= HEEREH JFReATEE dZdte] o (10l 9
d A4stslen] olg ATl ARedvE FHAveh vl
AL F2E vjdze] FEWsks Abbe 2EAIE ol8dte 2
e Wstz Al ol v F=rt 35% oS W7
nlde Fesh FAES AFHA WAV Jemz 7 2zl w
& o] 248 wslks S5 FEEES A9t

o A8 SUFEE-AFOAFE  Cry—Cri

== [e] = =

A NG = e e Cao .
AL FRedEne 2HE SIS olgste] AE(F 109)

3.&% o 0¥
31.5238

#5232 22FES HA9 A BE 2 HF
a% 293 pe] 58 Fol 2 JFL v E ghrEry o
de] FE2E &S AAse T8 247 ") mEkA, £ AgelA
A HERAN 1A ARl FESAel 2 JFS viAe A
fré&ol F3FE A TS HESIIT Fig. 20 et AA
4 olfel 27l Het $FFES SO FELARA}
ZA 1+ (crackert 7-9-7F FHUF(flake)d WHETh =2 f-E04
FES7} olFoiHT ol YT 2R ”‘Cﬂ o] 2
Fig. 1. Experimental apparatus. TRtk F7] groR 4% 4 Urk(Table 1). &8, ZAUTE &
1. M.ain. column 7. Temperature controller =3lels A JHAYFY AS Bl A '4 =7} wa =
2 g:;:gf;;fvawe o Zg:jg:;gp'y Fgo] Z7keke fo] Z7kke 4TS UBlz Uil ok 2

: : 2 F Ak & 9 o o = 5
4. Heater 10. Reservoir el ozi :’Lcooﬂ 7}17]2 o st s ] :%}}fjj]
5. Thermocouples 11. Air compressor ME W gEdFRY {58 =71 47 ]\ woz XN 4 3
6. Liquid manometer ok g, 73] 350 Sl Afele fE5% UiielA dsske 7

Table 1. Physical properties of liquid and solid at 28C

Liquid phase Density[kg/fh  Refractive index[-] Boiling poinf[C] Solid phase Diameter[mm] Bulk density[kgm

Crackerl 2-5 652

Cracker2 2-25 663

n-Hexane 682 1.372 69 Flake 1218 264

(thickness = 0.35)
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Fig. 2. Effects of liquid phase velocity on bed porosity in the three-phase

fluidized bed extractors.
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Fig. 3. Effects of solid type om in the three-phase fluidized bed extrac
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