@ 2.3 %)(Membrane Journal)
Vol. 15, No. 2 June, 2005, 132-140

CiT 2a1E 93t BRloimoAL HIIFel Y

ExE-o &3 FAA 2 E AT L

B2/ ensRST $43LTE, “(F)Tv)
(2005 59 19% 4, 20059 69 21 A

Effect of Electrical Field on Ultrafiltration for Protein Separation

Dongho Son, Yunhee Lee, Ja-Kyung KooT, Namjun Cho, and Dong Il Jang*

Department of Applied Chemical Engineering, Korea University of Technology and Education, 307 Gajeon-ri, Byungchon-myon,
Chonan, Chungnam 330-708, Korea
*Cotde Co. Inc, 43-5 Samun-ri, Jiksan-up, Chonan, Chungnam 330-810, Korea
(Received May 19, 2005, Accepted June 21, 2005)

2 ok Buy FT AT FeldBe|Ae A1 Pl thstel ZASIAT, AP FAT BULEAQS ba)
o7 LRRT Foldrte) G 0§l o) Foizon Restont ABE2 A FHEAFMWCO) 30 kDa &

)

deiztatg Agagich 432D Ao1ge GRR §4L AR 19 FAfS(permeation flux)S A F7HA 71w
of £%0] Hth. Fohg&el A4 ollolE AYIFS E OE FHE A%E uyrh BN B4 H0 23 o
% H1ge BNaY £RE FPAYIE H3 AR SGk olelF 47139 ARE ol Fate] BeloltelA
o §9 ERFERA ohiz FRHAEE AUY & YA

Abstract: The effects of electrical fields on the efficiencies in ultrafiltration for protein separation were explored. The
experiments were proceeded under constant transmembrane pressure (TMP) using protein (albumin and lysozyme) solutions.
For ultrafiltrations, cellulose membranes with molecular weight cut off (MWCO) 30 kDa were used. It is found that
electrical field improved the filtration flux of albumin solution. The electrical field showed another interesting effect for
filtration of protein solution. Depending on the electrical charges of protein molecules, the electrical field promoted or
hindered the permeation of proteins through membranes. With the effect of electrical field, not only the permeation flux but
also the selectivity of ultrafiltration could be improved.
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Fig. 1. Principles of electrofiltrations (a) For the improvement of flux, (b) For the improvement of selectivity.
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Table 1. Major Properties of the Proteins

Molecular [soesectric % of total
weight (kDa)  point (pl) protein
Conalbumin 80 6.1 12~15%
Ovomucin 5,500~ 8,300 4.7 3~4%
Lysozyme 143 11.0 3.4%
3.4 ¥
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Fig. 2. Experimental set-up for electrofiltration.
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Fig. 5. Permeation flux of pH 7, 0.1% albumin solution
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Fig. 7. Permeation flux of pH 3, 0.1% albumin solution
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