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Abstract The novel type borate adsorbents, which consist of weak cation-exchange resins and nu-
cleosides (adenosine or cytidine) linked to each other by the amide bond, were prepared and their bo-

rate adsorability was evaluated. Two different types of resins, one porous and the other highly porous,

were examined to take into account the effect of physical structure differences on nucleoside linking.

Regardless of the resin structure, about 30% carboxy groups of each resin were bonding with cytidine
at the optimum conditions, however, the high porous type adsorbent had 10 times higher distribution
ratio of borate than porous type one. This result indicated that the borate diffusion in the resin phase

was influenced by the physical structure of resins because of the electrostatic interaction between car-

boxy groups and borate.
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Fig. 1 Formation reactions of (a) 1:1 and (b) 1:2
complexes of borate with ethane-1,2-diol.
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Fig. 2 Chemical structures of adenosine (left) and
cytidine (right).
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Fig. 3 Scheme of Cy fixation using EDC and NHS.
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Table 1 Relationship between activation time
(AT) and fixed Cy ratio for MAC-3 and WK100 res-
ins

Fixed Cy ratio (%)

AT .
/ min MAC-3 (porous) WK100 (highly porous)
pH5 pH7 pH9 pH5 pH7 pH9
30 22 36 32 1.1 64 32
60 30 - 36 5.2 36 6.8
90 38 28 34 34 277 75
120 34 22 33 4.3 134 19
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Table 2 Borate distribution ratio of WK100 resins
prepared by different pH and activation time (AT)

. Fixed Cy
pH AT/ min ratio (%) D/cm3 g1
7 30 64 441
90 277 50
9 30 32 457
90 75 419
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Table 3 pH dependence of distribution ratio of dif-
ferent type resins prepared by optimum condition

MAC-3 WK100
pH D/cm3 gt pH D/cm3 gl
4.7 5.8 5.0 485
7.2 21 7.2 438
9.1 57 9.1 525
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