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Fig. 1 Preparation scheme of anion adsorbent Cell-Ti DEAHP
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Fig. 2  Effects of Ti0Q; dosage on physical properties of
composite beads
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Fig. 4 Effect of TiO, dosage on activation reaction
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Table 1  Physicochemical properties of adsorbents
Op w S. P v S lon capacity
Adsorbe:

sorbent (gmL) (%) (%) (%) {(mlig) (m? /mL) {meq.fml.)
Streamline DEAE 1.16 74.3 345 %6.4 2.89 45.7 0.22
Cell-Ti-1 DEAHP 1.16 75.2 435 87.5 3.03 - ¢.17
Cell-Ti-2 DEAHP 1.18 74.1 420 87.4 2.86 33.6 0.20

Note: Ti(h/viscose ( W/ W) = 10/100, cellulose in viscose 6.09% for Cell-Ti-1 and 7.5% for Cell-Ti-2
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Fig. 8 BSA breakthrough curves in packed and expanded beds
a) Cell-Ti-2 DEAHP; b) Streamline DEAE
Table 2 Comparisen of breakthrough capacities in packed and expanded beds
Adsorbent U (cm/h) Mode @ (mgiml.) U1 (mg/mL) D/l Qu/n
Streamline DEAE 270 PB 45.0 54.0 0.83 0.65
EB 47.0 54.2 0.87 0.68
Cell-Ti2 DEAHP 410 FB 47.0 53.4 0.88 0.77
EB 42.6 48.9 0.87 0.70

Neae: PB-packed bed: EB-expanded bed
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A SPHERICAL CELLULOSE/TiO; ADSORBENT FOR

EXPANDED BED ADSORPTION
—— EFFECTS OF COMPOSITION ON PROPERTIES

LEI Yinlin, LIN Donggiang, YAQ Shanjing, ZHU Zigiang
( Department of Chemical and Biochemical Enginering , Zhejiang University , Hangzhou 310027)

Abstract Expanded bed adsorption ( EBA) is a novel bioseparation lechnique, which integrates solid-liquid
separation , clarification , and initial purification into a single unit. One of the key points in EBA processes is the
choice of a suitable matrix. In this paper, a new type of spherical cellulose-TiO, composite matrix for EBA was
prepared through the method of water-in-oil suspension thermal regeneration . After activated by epichlorohydrin and
attached with diethylamine , the matrix was derivated to function as an anion exchanger for EBA.The effects of the
contents of TiO, and cellulose in matrix on its properties were investigated in details. It was found that TiO, not only
acted as a densifier to impart an increased density to the matrix, but also benefited the activation reaction by
epichlorohydrin, giving the activaled matrix an epoxy group content of 220 pmol/ml adsorbent. The prepared
adsorbent showed a favorable expanded bed performance and could be used with higher linear velocity than that of
the commercial Streamline DEAE . The similar protein adsorption behavior both in expanded bed and in packed bed
was found with the maximum dynamic adsorption capacity of 48.9 mg bovine serum albumin { BSA)/mL adsorbent .
The resulis indicate the custom-made adsorbent can be applied to the expanded bed adsorption of proteins.

Key words Cellulose, Titanium oxide, Composite microsphere, Expanded bed adsorption, Protein



