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Abstract

Recognition and separation of individual lanthanide(I11) ions (Ln3*) are rather difficult and remain a
challenging task because of their similar properties. In this report, Ln3* exchange in coordination
polymers (CPs) and exceptional ion-exchange selectivity offered by restricted coordination sites in
the CPs are discussed. Di(2-ethylhexyl) phosphoric acid (Hdehp), which is effective for Ln®** mutual
separation, was employed as a linkage (L) and [LnL3] was synthesized. Partial exchange of central
Ln®*" by the other kind of Ln®" and an unique affinity having a maximum in the Ln series is shown:
Ln3* selectivity, in general, monotonously varies in the series. The affinity sequence depends on an
ionic radius of central Ln®*, indicating that not only coordination ability between Ln®*" and the linkage
but also difference in ionic size between an original and an incoming Ln3" are significant to
ion-exchange selectivity.
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Fig.2 lon exchange isotherms of Nd®*, Gd3*, Dy3*, or Fig.3 Kielland plot for Nd3*/Ce3",
Lud*/Ce®* exchanges. [Ce(dehp)s], 50 mg; mixed solution Gd3*/Ce3*, Dy3*/Ce3*, and Lu3*/Ce3*
of Ln-and-Ce(NOs)s, 10 mmol L1 10 mL; initial Ln3*/Ce3* exchanges.

ratios, 0.050, 0.10, 0.20, 0.40, 0.60, 0.80, and 1.0; time,
28 d. c(Ln¥}) and c(Ce?*) were measured by ICP-OES.
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Fig.4 Logarithms of Kc with
[Ce(dehp)s] (A), [Nd(dehp)s] (B), and
[Sm(dehp)s] (C) as a function of ionic
radius of Ln3*. [Ln(dehp)s], 25 mg: Lndt
solution, 1 mM , 5 mL: time, 90 h. Lines
are eyeguide.

W IZ B W T2 AR Ay Bl %072 HDEHP % U CHEAALE 43 F-[Ln(dehp)s] 2 &k L,
AF U REHAR L7208 22 R UTZ. Ln¥* Rl DA 4 o R M2 g ST fE B, A4 AR Ik -
TAFT R HRIRMENEAL T DO LT, BrICA A U AR P REVES, Wit Tl
IR 70 B A TSR DB MR IR, iy RIS E OB IR A R T,

BUE, WSO DY FEEAL % VDB E 53 7 C, 1lH LIX 8RR DA 4 R I AT R % F
LTS, BEAL & 5 IR A A AR &b R A L A MR &b B D RE PR R DR EHZ 720 15
HIEERBLTRY, 5tk 2 7o R CRIBRIEWELR N AL IHESN D ATEEME RS 5.

5. & XM
1) SnARHERE: A LEHDRE”, p.24(1998), (FHEF7)

2) J. H. Forsberg, et al.: “Gmelin Handbook of Inorganic Chemistry”, P.86 (1983), Sprinder-Verlag.
3) D.F. Peppard, G. W. Mason, W. J. Driscoll, R. J. Sironen: J. Inorg. Nucl. Chem., 7, 276 (1958).
4) R.J. Ellis, T. Demars, G. Liu, J. Niklas, O. G. Poluektov, I. A. Shkrob: J. Phys. Chem. B, 119,

11910 (2015).

5) Y. Handa-Tasaki, Y. Abe, K. Ooi, M. Tanaka, A. Wakisaka: J. Colloid Interf. Sci., 413, 65 (2014).
6) Y. Handa-Tasaki, Y. Abe, K. Ooi, M. Tanaka, A. Wakisaka: Dalton Trans., 43, 1791 (2014).

_33_



