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INTRODUCTION: Development of highly selective compounds for hexavalent actinide species 
(actinyl ions, An(VI), AnO2

2+) has been important. We have been focusing on monoamide com-
pounds which coordinate with An(IV) and (VI) species in nitric acid media as promising candidates. 
However, as reported last year[1], forming six-coordinated structures where one AnO2

2+ ion is sur-
rounded by two carbonyl oxygen atoms of two monoamide molecules might be difficult spatially in 
case of resins. In order to increase the possibility of these coordinations, we suggested the combined 
use of monoamide and diamaide compounds as bifunctional groups. Diamide compounds are fa-
mous for separating not only An(IV) and (VI) species but also An(III) and lanthanide(III) (Ln(III)) 
ones. In this study, a preliminary synthesis and adsorptivity of a novel bifunctional monoam-
ide-diamide resin was investigated.  
EXPERIMENTS: N,N-dimethylacrylamide (DMMA) and N,N,N’,N’-tetrapentylmalonamide 
(TPMA) were used as monoamide and diamide, respectively. The synthetic scheme of the resin has 
two steps as shown in Fig. 1. DMAA, chloromethylstyrene (CMS), and divinylbenzene (DVB) were 
firstly copolymerized (8 % crosslinkage) at the mixed ratio of DMAA/CMS = 1 (w/w) with pore 
producing solvents and a porous sil-
ica support similarly to the earlier 
literatures[2,3]. Chlorine atoms of 
poly-CMS were then substituted by 
TPMA by following the earlier liter-
ature[4] and the final resin (Silica 
DMAA-TPMA) was obtained. Ad-
sorptivity of the resin was examined 
by a batch method using U(VI) and 
Ce(III) up to 6 mol/dm3 (= M) 
HNO3 at room temperature.  
RESULTS:  The resin showed ad-
sorptivity basically with increasing  
concentration of HNO3 for U(VI) and in HNO3 higher than 3 M for Ce(III), Respectively. The Kd
values for U(VI) were more than 10 times higher than those for Ce(III). In addition, those for U(VI) 
of Silica DMAA-TPMA was found to be higher than those of Silica DMAA resins[2] although the 
direct comparison for experimental conditions would be difficult. This suggests that, as expected, 
bifunctional monoamide-diamide resins may improve adsorptivity for An(VI) by suppressing the 
adsorption for Ln(III). It was also revealed that the resin has some points to be improved, e.g., in-
crease in adhesion ratio of the polymers to the silica support.  
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