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Mass Transfer Characteristics in Aerobic Three-Phase Inverse Fluidized Beds
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Abstract — Gas holdup, axial dispersion coefficient of liquid phase and gas-liquid mass transfer characteristics have been
investigated in a aerobic three-phase inverse fluidized bed whose diameter and height are 0.152 m and 2.5 m, respectively.
Effects of gas and liquid velocities and particle density(particle kind) on the gas holdup, axial dispersion coefficigdt of liq
phase and volumetric gas-liquid mass transfer coefficient have been determined. Tap water, filtered compressed air and low
density polypropylene particle£877.3 kg/m, ¢,=0.004 m) or polyethylene partioet966.6 kg/m, d,=0.004 m) have been used
as a liquid, gas and fluidized solid phase, respectively. The gas holdup has been obtained from the pressure drop profiles by
means of static pressure drop method, and the axial dispersion coefficient of liquid phase and volumetric gas-liquid mass trans
fer coefficient have been determined by means of axial dispersion model from the knowledge of axial profile of dissolved oxy-
gen concentration. It has been found that the gas holdup, axial dispersion coefficient and volumetric gas-liquid mass transfer
coefficient have increased with increasing gas and liquid velocities, but the effects of gas velocity have been dominant in aer
obic three phase inverse fluidized beds. In the beds of polyethylene particle(relatively heavier particle) theeyalDesamid
k a have exhibited higher than those in the beds of polypropylene particles(relatively lighter particle). The values ofpgas holdu
axial dispersion coefficient and gas-liquid mass transfer coefficient have been well correlated in terms of gas anddiquid velo

ities and particle density.
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Fig. 1. Experimental apparatus.
1. Calming section 11. Lab. card
2. Liquid distributor 12. Computer
3. Gas distributor 13. Vent line
4. Sampling vessel 14. Gas flow meter
5. DO meter 15. Liquid flow meter
6. Pressure sensor 16. Air compressor
7. Manometer 17. Pump
8. Control valve 18. Nbomb
9. Reservoir 19. Npurge tank
10. Amplifier 20. T-Controller
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Fig. 2. Gas holdup in aerobic three-phase inverse fluidized beds.
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Fig. 4. Effects of gas velocity on the axial dispersion coefficient of |
uid phase in aerobic three-phase inverse fluidized beds.
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Fig. 5. Effects of liquid velocity on the axial dispersion coefficient of li
uid phase in aerobic three-phase inverse fluidized beds.
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Ug : superficial gas velocity [m/s]
U, . superficial liquid velocity [m/s]
Jz2|o|A 2Xt
€ : phase holdup [-]
P : density [kg/m]
U : viscosity [Pa - s]
atax}
G : gas phase
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S : solid phase
HDEs
1. Kim, S. D. and Kang, YChem. Eng. S¢i52, 3639(1997).

13.
14.

15.

16.

17.

18.

. Park, H. Y., Kim, S. W., Cho, VY. J., Kang, Y. and Kim, S. DVA-

HAK KONGHAK 39, 619(2001).

.Cho, Y. J.,, Park, H. Y., Kim, S. W,, Kang, Y. and Kim, S.IREC

Research21, 2058(2002).

. Ibrahaim, Y. A. A., Breins, C. L., Margaritis, A. and Bergongnou, M.

A.: AIChE. J, 42, 1889(1996).

. Legile, P., Menard, G., Laurent, C., Thomas, D. and BernisntA.:

Chem. Eng.32, 41(1992).

. Garcia-Calderon, D., Buffiere, P., Moletta, R. and Elmalen\at:

Res.32, 3593(1998).

. Tang, W. T. and Fan, L. 3nd. Eng. Chem. Re9, 128(1990).
. Chemn, S. H., Muroyama, K. and Fan, L.Ghem. Eng. S¢i38, 1167

(1983).

. Choi, H. S. and Shim, M. Sorean J. Chem. Engl6, 670(1999).
10.
11.
12.

Buffiere, P. and Moletta, RChem. Eng. Sgi54, 1233(1999).
Nikolov, V., Farag, I. and Nikov, IBioprocess Eng23, 427(2000).
Lee, D. H., Epstein, N. and Grace, J.Krean J. Chem. Engl7,
684(2000).

Karamanev, D. G. and Nikolov, L. MIChE. J, 38, 1916(1992).
Kang, Y., Cho, Y. J., Woo, K. J., Kim, K. I. and Kim, S. Ohem.
Eng. Sci. 55, 411(2000).

Cho, Y. J., Kim, S. J., Nam, S. H., Kang, Y. and Kim, SAbem.
Eng. Sci. 56, 6107(2001).

Kang, Y., Kim, J. S., Woo, K. J., Nam, C. H., Kim, S. H. and Kim, S.
D.: HWAHAK KONGHAK36, 275(1998).

Deckwer, W.-D., Nguyen-Tien, K., Schumpe, A. and Serpemen, Y.:
Biotech. Bioeng.24, 461(1982).

Kang, Y., Min, B. T., Nah, J. B. and Kim, S. BIChE. J, 36, 1255
(1990).

HWAHAK KONGHAK Vol. 40, No. 4, August, 2002



	호기성 삼상 역 유동층의 물질전달 특성
	김상우·송평섭·김현태·강 용†·김상돈*
	충남대학교 화학공학과 *한국과학기술원 화학공학과 (2002년 5월 3일 접수, 2002년

	Mass Transfer Characteristics in Aerobic Three-Phase Inverse Fluidized Beds
	Sang-Woo Kim, Pyung-Seob Song, Hyun-Tae Kim, Yong Kang† and Sang-Done Kim*
	Department of Chemical Engineering, Chungnam National University, Daejeon 305-764, Korea *Departm...

	요  약
	1. 서  론
	2. 실  험
	3. 결과 및 고찰
	4. 결  론
	감  사
	사용기호
	참고문헌



