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Abstract — CO, loaded absorbent was regenerated by reducing pressure with hydrophobic microporous polyrpropylene hol-
low fiber membrane. An aqueous solution of 2M 2-amino-2-methyl-1-propanol(AMP) was used ma@ absorbent. De-
sorption experiments were carried out at various temperatures, pressures,, soatiD@s. The effects of these operating con-
ditions on overall mass transfer coefficient were investigated. The overall mass transfer coefficients increased witly decreasin
CO, loading and increasing absorbent temperature. Rate ptl€drption increased with decreasing the pressure of the shell
side. Rates of water vaporization were also obtained. The comparison of water vaporization rate, iésdd@ion rate
shows that the process is operated most energy-effectively at the vapor pressure of water. The determined overall mass transfer
coefficients were much lower than those theoretically calculated for completely non-wetted pore for aqueous absorbent indi-

cating that the pores are partially wetted.
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Fig. 1. CO, partial pressure and concentration profiles in desorption

across membrane pore; (a) gas-filled membrane pore (b) absorb-

ent-filled pore.
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Fig. 2. Schematic diagram of experimental apparatus.

. Fluid line,— — —: Vacuum line
A: Constant water bath G: Membrane module
B: Stirred cell H: Pressure gauge
C: Stirrer I: Trap
D: Thermometer J: Air leak valve
E: Gear pump K: Vacuum pump

F: Constant air bath

Table 1. Characteristics of Celgard X40 hollow fiber membrane module

Fiber type Celgard X40 microporous polypropylene hollow fiber
Fiber ID/OD(micron)  200/300
Porosity 0.23

Pore diameter(micron) 0.03
Effective surface area  1.4°m

Area/\Volume ratio 29.3 chcnt
Module dimension 2.5x8in.
Fiber length 15cm
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Fig. 3. Effect of CQ, loading on desorption rate at 323 K.
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D, : diffusion coefficient of CQin AMP solution [n/s]
D, : effective diffusion coefficient of COin membrane pore [ffs]
H : Henry’s law constant [fkPa/kmol]
KoL :overall mass transfer coefficient based on liquid phase [m/s]
Ky : gas-film mass transfer coefficient [kmolfkPa's™]
kP : liquid-film mass transfer coefficient without chemical reaction
[m/s]
Km : membrane phase mass transfer coefficient [m/s]
ks : forward second order reaction rate constariofris™]
| : thickness of membrane [m]
Na : flux of desorbed CgQlkmol/m?s]
Pa . partial pressure of CQkPa]
R : universal gas low constant jkPa kmof* K7
T : temperature [K]
Jz2|o|A 2Xt
® : enhancement factor
€ : porosity of membrane fiber
T : tortuosity of membrane fiber
l&xt
* : equilibrium with bulk phase
UEE=S
A : carbon dioxide
b . bulk liquid phase
g : bulk gas phase
i . interface
m : membrane
w : wetted
nw . non-wetted
Eozs
1. Kohl, A. L. and Riesenfeld, F. C.: “Gas Purificatigih ed., Gulf

Publishing Co., Houston, TX(1985).

. Meisen, A. and Shuai, XEnergy Convers. Mgm38, S37(1997).
.Qi, Z. and Cussler, E. LY. Membr. Scj.23, 321(1985).
.Ho, W.S. W. and Sirkar, K. K.: “Membrane Handbook] Van Nos-

trand Reinhold, New York(1992).

. Yang, M. C. and Cussler, E. lAIChE J.,32, 1910(1986).
. Matsumoto, H., Kitamura, H. and Kamata, Kagaku Kogaku Robun-

shy 18, 804(1992).



=Y SPAR THEE 0183 AMP FAIERE CoS 7t 8A 33

7. Nishikawa, N., Ishibashi, M., Ohta, H., Akutsu, N., Matsumoto, H., 12. Bhaumik, S., Majumdar, S. and Sirkar, K. KIChE J, 42, 409(1996).

Kamata, T. and Kitamura, HEnergy Convers. Mgm86, 415(1995). 13. Kreulen, H., Smolders, C. A., Versteeg, G. F. and van Swaaij, W. P.
8. Feron, P.H. M. and Jansen, A.Enrergy Convers. Mgm8gg, S93(1997). M. : J. Membr. Scj.78, 197(1993).
9. Feron, P.H. M. and Jansen, A.Ezergy Convers. Mgms6, 411(1995). 14. Dankwerts, P. V.: “Gas-Liquid ReactidbMcGraw-Hill, New York(1970).
10. Feron, P. H. M., Jansen, A. E. and KlaassenERergy Convers. 15. Ramgwala, H. AJ. Membr. Scj.112 229(1996).
Mgmt, 33, 393(1992). 16. Seo, D. J. and Hong, W. H.: Chem. Eng. Datat1, 258(1996).
11. Mahmud, H., Kumar, A., Narbaitz, R. M. and Matsuura).TNMembr. 17. Nii, S., lwata, Y. and Takahashi, K.:Chem. Eng. Jpr28 148(1995).
Sci, 179, 29(2000). 18. Xu, S., Otto, F. D. and Mather, A. B.:Chem. Eng. Daf86, 71(1991).

HWAHAK KONGHAK Vol. 40, No. 1, February, 2002



	폴리프로필렌 중공사형 막접촉기를 이용한 2-Amino-2-methyl-1-propanol
	류정균·홍원희†
	한국과학기술원 화학공학과 (2001년 6월 12일 접수, 2001년 10월 12일 채택)

	Stripping of CO2 from Aqueous 2-Amino-2-methyl-1-propanol Solution Using Polypropylene Hollow Fib...
	Jung Gyun Ryu and Won Hi Hong†
	Department of Chemical Engineering, KAIST, 373-1, Kusong-dong, Yusong-gu, Daejeon 305-701, Korea ...

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



