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Abstract

In this study, in order to apply the air and pure oxygen in the Jet Loop Reactor (JLB) in which the oxygen transfer rateis high,
differentiate the operation mode according to each air flowrate and liquid flowrate and investigate the oxygen transfer
characteristic, an experiment was carried out. The oxygen concentration with the air flowrate (Qg) and liquid flowrate (Q.) was
identical but the oxygen transfer coefficient (K. -a) is linear depending on degree of two factors. The width of an increase is
small in 0.1 min™ when the air flowrate is 0.2 L/min with increasi ng the liquid flowrate. Whereas, the increment was exposed
to be very high for 1.5 min™ when the air flowrate was 5 L/min. In the experiments using the pure oxygen, it was 30 mg/L of
oxygen concentration finally and it was 3.5 times than using the air. But the time reached the saturated concentration was
similar to using the air, and K -a was similar to using the air too. Analysis between two independent variable and oxygen

transfer of the correlation is the same model like K -a = 0.0161Q,

H¥Qe” ™ using with coefficient non linear regression

analysis. It was resulted that the liquid flowrate were approximately three times than air flowrate on effect to oxygen transfer

rate.
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Table 1. Experimental parameters for jet-loop reactor

Description Notation Value
Bioreactor height (mm) Hp 700
Bioreactor diameter (mm) Dy 180
Draft tube length (mm) Lg 580
Draft tube diameter (mm) Dqg 70
Distance between the impact plate and lower edge of the bioreactor (mm) Hp 50
Air hole diameter of nozzle (mm) Da 6
Liquid height above draft-tube (mm) He 100
Working volume (L) \ 15
Temperature (°C) T 20£0.5
Raw Tap water

Air

flow-meter D

Oxygen
tank
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Fig. 1. Schematic diagram of the experimental set-up.
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Fig. 2. DO profiles a air flow rate of 0.2 L/min.
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Fig. 3. K -a(min™) vs. recirculation flow rate.
Gtk ol ¢@gel 252 AN A2t o 4
Al 9lti=

A&
Fig. 32 Fig. 2% 22 43¥& FY371¥E 02, 10,
50 L/minez2 Z7tsk el &

g 232 92, 4 (92 I8l BAFYAS, K. -aF

2



899

E RYHE 271 g i
S 02 min 0_04 BN @ Ael} gsle e
O

°] 115 L/min¥ F 0.2~16 min'e WY
713l wetA 2 x}ola 1015 Aoz Uehstth

FFHE &#FFol AR B =& 730049
(shear stress)®] A|717F AAEA 7|1EFE S F H

ot olyg} F(reactor) W9 +3FS
= 37 He Aotk wEA i
3 oty ol wet 2FdEe A
AERlE Ak 24

r; kS
N gy
o S

o fF b

R I VI N o~
%0
ol
o
_ra
F‘-?L
>
P>
29
IS
X,
¥
r[r

Fig. 4= Flg. 29Jr YT AFxANA Z7HA £4
£ 02 Limin22 P&, Zzte] 3o Azt
= 171111194 B sEE 45t Ukl Zojth

Zo] 115 L/min¥ 73
]Eb‘r 25 L/mln-»l a5
e < 602 H&9 2
o} o]

o T
-10 _I

Oﬂ =9

_O'L

2
i
of
ol

£ 30 mgLz 4FHAAL £9
ABEATE SEE AL 499
* =

oAtk AW o2HOR £k

i, ofy
mol'
&
I

Lo B3R e XU rfr

_O'L

NGz 2dS 57 d&ol

e Ho

[0 41 o o
L

o

L

9

2y 1o o =

2 oo

T
Q
o1
rr

0.
o £BFFEANN

e

i
Ru)
= o 2 -
2
o

oy
YASE cBaT 2719 W WA

i ofh My = & o
ok e
>,
¥ N P o oo N

ro
o, ofN >
o v
> :
i
f
9,

>
>
oo
)

O
o /&i{%‘ﬁ]—’ﬁﬂ] nNAe 9FE &

Z 2o g9 ZYE FFIUFE GSRAAN =E=2
q

F AE H(ENF 5 LiminolA 2k 04

19
=
a1
=hs
H
Y
1o
bl
ot
oy
e =

[e]
%o AFH A Z AEHOR
]_

Jo
2o

Azt @Z2 DOs

oo
X
>
N
i
2P

" oo
_O,L
2
o
>
)
utt
p)
4
x
2
&
1

=

do f O nft ¥ N & f{fy 2 B

EahsEE oF 45 mglLol | sador s w
SER!

2, 10, 50 L/minez F7}3t

=T

Fig. 2014 Yehd 2stel v

A A

= e 2719 ¢4
237

30 4

=
]
§
15 1
—4—251/min
10 4 —8—55L/min

—d—11.51/min

1] 20 40 50 80

time{min)

Fig. 4. DO profiles a O, flow rate of 0.2 L/min.

100

15 —+—0.2Umin
—&—1Limin

—a—5Umin

Kiaimin?)

Circulation flow (L/min)

Fig. 5. K_-a(min™) on O; flow rate.

Table 2. K_-a on recirculation and gas flowrate for jet-loop

reactor
Qg(L/min
Qu(L/min) ! ) 02 ! 5

25 ar 0.036 0.068 0.173
oxygen 0.041 0.096 0.190
4 ar 0.053 0.235 0.268
55 ar 0.078 0.322 0.490
7 ar 0.096 0.410 0.763
85 ar 0.121 0.510 1.008
oxygen 0.103 0.445 1.023
10 air 0.179 0.613 1.294
15 ar 0.198 0.660 1.693
oxygen 0.149 0.588 1.678
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