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Table 1 Properties of resin mixed PES fibrous adsorbents

Resin

Fiber Structure of fibrous adsorbent

Polymer substrate

Type Loading { %) Form

Diameter {mm) AIRGAP" DEGMEE "

PES Lewatit CNPBOws 50

Solid fiber

0.5~0.6 Dense skin Open pore skin

* AIRGAP as one type of fibrous adsorbents was prepared without any external liquid used; DEGMEE ( another type of fibrous adsorbents)} was prepared

with the external liquid diethyl glycol monoethyl ether.
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Table 2 The maximum adsorption capacity ( g, ) and the dissociation
constant { K, ) of resin Lewatit CNP80ws mixed PES fibrous adsorbents

Type of adsorbent Imas (Mgl ) Kq(mg/g)
AIRGAP 138.9 0.395
DEGMEE 101.0 0.141
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Fig. | The adsorption of resin Lewatit CNP80ws mixed PES
fibrous adsorbents with different concentration of BSA in feed
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Fig. 2 Langmiur meodel fitting curve for adsorption of resin
Lewatit CNP80ws mixed PES fibrons adsorbents with BSA

Fig. 3 The SEM photos of surfaces of resin Lewatit CNP80ws mixed
PES fibrous adsorbents
a) AIRGAP; b) DEGMEE
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Fig. 4 The adsorption capacity of resin Lewatit CNP80ws
mixed PES fibrous adsorbents versus time

B s RAFRRREHF LRI 83 h %
MBI R, EMNHBET RS Fick F - &,
FRHPEE M B A S FE PES £F 4 W B A &9 IR B
HREEAERMANEZILEENTHIESEHEAKD
A BERENY KBV HABQWITHLERE
BETERHANMT BRE. W3 H~. 5CRE
AR B FIAE L, BSA A E WA AT R EKEA
H—E MO L . B, BSA EARE FAH IR
HETBERE 1x10° ~1x100" /s EERN
25 41", BSA 7E W B8 Lewatit CNP8Ows i %
EVALBRAERHA P ERT BHAKA N 3.4%
107° m'/s'"™ 5 BSAERBRPHAST HAH
(5.3x 107" ~7x10°" m*/s)" 4B I, BSA ZEM S
Lewatit CNP80ws I 7T PES S 46 M0 A B4 &
FHAKINMEER . XTHEHTEARER
BRI FL B g S R 2 B PR 4 BB N B B b
T W BSA ZEW g IR PES H A B M F ¥ &8
HEMERESNRHEANSEHEE(WAZ I
PR FLEITH B EARKHS) WIS (N
FRBREE LBERT ILEE B FEAKRNE)
UEMEBEARSS SRERFAILEHHN
PR R %R R s D EMAEERTEAR
W
Table 3 The effective diffusion coefficient (D) of BSA in resin Lewatit
CNPR0ws mixed PES fibrous adsorbents

Type of adsorbent State of fiber Radius {mm) g5 (mg/g) D(m?/s}

AIRGAP Dy 0.3 138.9 1.82E-14
DEGMEE Dry . 0.27 101.0  8.7CE-14
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Fig. 5 The adsorption capacity of resin Lewatit CNP80ws
mixed PES fibrous adsorbents versus the square root of time
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Fig. 6 Effect of pH of BSA solution on the adsorption
capacity of resin Lewatit CNP80ws mixed PES fibrous ‘
adsorbents

Feed: 2 mg/mL BSA buffer solution
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Table 4 Desorption versus pH of eluents

‘Desorption (% )
5 (h} 24 (h)
4.45 3.7 3.2
7.28 28.7 34.9
8.00 40.3 53.0
9.00 43 4 55.4
9.00 (1 mol/L NaCl in claent) 45.7 60.1

pH of Eluent

Type: DEGMEE; Feed: 2 mg/mL BSA buffer solution

LB, EBHK BSA EMWIE Lewatit
CNP80ws 3 75, PES £F4F R B 571 = 04 4§ 7% Bt i &
BT AR B R EHERN RE LA TILE
R BB LT PES £F 4 R B 770 060 W B i SR A £
FELT HE W B SHL P BSA MOP BUR B 1.82 x 107
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~8.7x 107" m'/s A AL BREZE Y BSA HAKNEHFEIRE X TREERFIRRK
BHHR— AN EFREENSK. Y BSABR pH  MTHEEM A RRH ARV, BMHIE D BSA BH
BT BSA B & B, MR RISHBRARR  pH UMK TIHFHE.
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STUDIES OF ADSORPTION OF BOVINE SERUM ALBUMIN ON
RESIN MIXED PES FIBROUS ADSORBENTS

_ ZHANG Yuzhong"*, BORNEMAN 7', KOOPS G-H’, WESSLING M’
(" Key Lab of Hollow Fibre Membrane Materials & Membrane Process( Tianjin Polytechnic University) , Minisiry of Education, Tianjin  300160)
(* Membrane Technology Group . Twenie University, The Netherlands)

Abstract The resin mixed PES-based fibrous adsorbents with open pore structure on the surface were prepared,
and their adsorption behavior with BSA was studied . The adsorption isotherm demonstrated that the adsorption was
well fitting the Langmuir model. The maximum adsorption capacity was about 139 mg BSA/g adsorbent. The resin
Lewatit CNP80ws mixed PES-based fibrous adsorbent with more open pore structure on its surface had much more
adsorption capacity with high adsorption rate for BSA. The effective diffusion coefficient of BSA in different resin
mixed PES-based fibrous adsorbents was in the range of 1.82 x 107 ~ 8.7 x 10™" m’/s. The values of diffusion
coefficient of BSA in these fibrous adsorbents were comparable with those in resins reported in the literatures. The
influence of operation parameters on the behavior of adsorption and desorption of BSA for the weak acidic type cation
exchange resin mixed PES-based fibrous adsorbent in different structures was also investigated in this work . The pH
of BSA buffer solutions was a very important parameter when the ion-exchange adsorbent was used for separation of
proteins. The result indicated that the adsorption capacity was very low when the pH of BSA solutions was above the
isoelectric point of BSA.

Key words Fibrous adsorbent, Membrane adsorber, Mixed membrane matrix, PES, BSA



