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Abstract

Ultrafiltration has been performed to separate proteins, which is almost unique
method of protein separation in mass production scale. The problems of its low
selectivity and decline in permeation flux resulted from gel formation on the
membrane surface have been greatly improved by an applied electric field across
the membrane. The applied electric field promoted or hindered the permeation of
protein through membranes depending on the electric charge of protein molecules
in aqueous solution. With the effects of electric field, the permeation flux and the

selectivity of the ultrafiltration could be improved significantly.
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Figure 1. Experimental set-up for ultrafiltration with applied electric field
As 9 a3

Figure 2= pH 79| albumin §9o AYE ZolFAUs o Hdo] Ze)7] A &
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Figure 3& pH 7¢] albumin 818 &¢jois} sl5S 29-9] Al (A v} 2
0|9 54 F wujde) g mHl/Ate] Ze7) A 54 F vulde] £ 5&
Hl)ol TRk Wgke] FaS JERAT) o] T-IA Aol g3hRA albuming] o}z
HlE Fashe 2 B & Atk pH7 §4 siFRe] 428 2437 Hgo] 28
sle] albuming] ¥2|eko 2o] £7} WS WA o), AFR) AAF PR FHo
2 ®ojg7) =o] Eat BRolNe gRule 7} 3A ZashA ok mA e
o}3} oA albumin®] AeAFH] EF Gl dele Wke] S0l we} whes}
o Zo}EA He Zo|th Figure 4= pH 79] lysozyme &fof H4S HAFUS o A
Uol A7) A3 Fo) Bt 5 TR Wsle Ueidok Aol wA Fakg
&2 st A gE RS & § 3k ol 849 pHr} lysozymee] SAH(11)RT}
goug g YoNe $AE FA 95 %t SRR S83Te Qo] Aesq o
£ 5% Tt F257] gRoltk. 71 GOz FE lysozyme EAh= Eejwt B
o ZolAl Hr] FEES Fgo] 38 o2 o=} lysozyme B} Relet 33
& vluA AREA T4 PE2 Houe) SR o] Ashl oA et
Figure 5% pH 7] lysozyme 8918 3kojeiz} a19S H$- AoAsHlo] thd Agke] 3
g Yepdit. Albumin -§919] 7Hke B2 lysozyme £4L §9)oiz} 591 A9
e Al d2lA ke A9l 7P 2 AnAFH ke 7Y Hte] el
2} lysozyme®] SJoAIFHIE 71k pHZ Sl Fog S1E lysozymee ot
AR A 3T o] Fgaln Haln sFRe) AA8 137 Ago] &
3te] ot SRR YAXA Bk AgH o2 F78e] Yo lysozyme] T FHejo]
73179] lysozyme cigASHIE Ate] F713) el 718l Bk
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Fig 6. Effect of voltage on the sieving
Fig 5. Permeation flux Albumin coefficient ratio of albumin (in
solution at pH 7 before and the electrofiltration of albumin
after the electric field applied. solution at pH?7)
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Fig 8. Effect of voltage on the sieving

Fig 7. Permeation flux Lysozyme coefficient ratio of lysozyme (in
solution at pH 7 before and the electrofiltration of lysozyme
after the electric field applied. solution at pH?7)
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