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ABSTRACT

Hydrodynamics and mixing characteristics such as circulation time, mixing time, circulation velocity
and axial dispersion coefficient were investigated using highly viscous pseudoplastic solutions of
carboxymethyl cellulose(CMC) in an external circulation loop air-lift reactor with 13 ¢ working vol-
ume. The superficial gas velocity was changed from 1.9 to 6.2cm/s and CMC concentration from 0 to

1.0wt%.

The theoretical model based on the pressure balance is developed mathematically to predict liquid cir-

culation velocity.

Gas hold-up, circulation velocity and axial dispersion coefficient of liquid phase increased with in-
creasing gas velocity and decreased slightly with increasing liquid viscosity. Mixing time and circulation
time decreased with increasing gas velocity and increased with increasing liquid viscosity. Experimental
data on liquid circulation velocity were in good agreement with the predicted values.
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1. Air compressor 8. Pressure taps
2. Air cleaner 9. Tracer injector
3. Pressure regulator 10. Conductivity probe
4. Rotameter 11. Bubble trap
5. Gas distributor 12. Conductivity meter
6. Riser 13. Recorder
7. Downcomer 14. Manometer

Fig. 1. Schematic diagram of experimental apparatus.

Korean J. Biotechnol. Bioeng.

E}LH%M.
£ Agede 7o 5375 AHEs,

‘&VWEE FHTE AHsiglen, Ao AHxw
Sto] w2 oFskS FAs] ¢t CMCEAE A}
£3}99t}. Table 2= CMCE 2] rx W3l &
Hate] Hr ol Un o] W3tE el Ao}

TS Bste] Eol 37l Aupide] &
oldle T7AH7E EHEHA F|FY BEEEe
AARY F ¥z A7](regulator) 9} Zepu]E(rot-
ameter)el| 9jste] HFA o2 |AEARE 3l
A3 o Fabg 7]11] A A= Aol
5mngl el 0.98mme] FE 357 Fo A4
T2 wgdslHr}.

uhg-7] W S ZIAARRS SA] 918k
25 8709 otH=ale AAFgEd, Asdle 7
A BAdo grE zbzh 022, 032, 0.52, 0.72,
0.92, 1.12m ®eizl $Jxo) 6708 AAjstelx, 547}
Foll= 0.74m7 Ao 2§ ool FHY gh=l&
Axstelon, 2 YA M-S EAs}7] $18k
of mhiro|ejo) A3}

¥ 2 BRI A9 —‘éi}—?.—*é% ZAR3}7]
Aot FAAE ol 83loly, 7|AEA N} A Sen

£ ol FHEA F9JHE ‘ﬂa%i Di, FHE
24_4 & Wslel] M A/|HEE HilE 2A5)7]
o] AT AR AZ|HE®A(CM-20S, To-
kyo Toa electronics) S A X5t

Table 1. Dimensions of the experimental apparatus.

Riser height V 1.400m
Riser L. D. 0.092m
Downcomer length 1.170m
Downcomer I D. 0.054m
Connection pipe length 0.150m
Connection pipe L. D. 0.054m

Table 2. Liquid phase properties.

CcMC viscocity density
wi% poise X 100 kg/m’
pure water 1.0000 1000.000
0.25 3.1472 1001.278
0.50 6.8649 1003.573
0.75 20.4415 1003.854
1.00 75.1380 1004.371
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Fig 2. Effect of the superficial gas velocity on gas
hold-up in riser section.
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Fig 3. Effect of the superficial gas velocity on gas
hold-up in downcomer section.
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Fig. 4. Effect of the superficial gas velocity on gas
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Fig. 5. Effect of the superficial gas velocity on circula-
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Fig 6. Effect of the superficial gas velocity on mixing
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