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Chelating resin immobilizing polymer ligand for high-throughput separation of
critical metals
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Chelating resins for selective and rapid separation of critical metals, such as
noble metals, rare earth elements, and rare metals, were prepared. As functional groups, polymer ligands,
such as N-acetylated (Ac-), phosphomethylated (PM-), and carboxymethylated (CM-) polyethyleneimines
(PEI), were immobilized on porous polymer resins. The resins immobilizing Ac-PEl and PM-PEI were useful
for adsorption of noble metals (especially Au(lll)) and rare earth elements, respectively. The resin
immobilizing CM-PEI had the most excellent ability from the viewpoints of both selectivity and rapidity.




PEI

PEI

PEI

PEI
PEI

PEI

PEI

PM

Ac
CM
PEI
20
PEI
PEI
PEI
/V_
Ac-PEI
PEI
PM-PEI
PM
/1CP

20

PM

20



PEI
PEI
PEI
CM-PEI
CM
PEI PEI
PEI
PEI
CM
Ac-PEI PM-PEI CM-PEI
CM-PEI
PEI
PE1600 600
PEI
PEI
Ac-PEI PEI
Ac-PEI
24
Ac-PEI
Au(lll) Pt(Iv) PA(ID)
Ac
PE(IV) PA(ID)
Au(lll)

PEI

Idan

20

PE(IV) Pd(Il)

/
5
Ac-PEI Au(lll)
Pt(1v) Pd(ll)
Ac-PE1600
pH 1
PM-PEI PEI
PM-PEI
PEI N
PM
ICP
P
PEI PM
PEI
N
PM
PM
pH
In(lll)

Co(1) Cu(ll) Ga(lln)
Mo(VD) NiC(l1D) V(V)
Mg(Il) Ca(ll) Sr(lD)

150

PM20-PEI6007t 5
100F A A Se & & &

|
PM10-PEIBO00f5 fi§

HiRE (%)

50

PEI600% fig

pH

PM
Dy(111)

7

9 1

PM-PEI1600
PM20 > PM10 .

9 mL/min



PM-PEI

3 mol/L

cd(I1) cu(It) Mn(I1) Ni(11) Pb(Il)

Zn(1)
In(ln)
0.2 mol/L EDTA
sc(l1n)
In(I)
pH 2 EDTA
10
CM-PEI PEI
CM-PEI
PEI
cM
cM
cM
cM

TTr U ME~TgEME) 3 E
M
ca(ln) sr(il)

1~2 CM

PEI

150

Mo(VI) V(V)

pH
(9 RatE~ P
Mg(ll)
pH

CM
-PEI

100 A

BEIRE (%)
°

50

CM-PEI1600
CM

PEI

Ca Ni

) 0, e) 0.131, a) 0.360.

10000
100 mL/min

3 mol/L
10
CM-PEI
PE1600
PE1600
PEI CM
CM-PE1600x X x=1~5
CM
CM
PEI 10000
CM
CM-PEI
CM-PEI CM
PM-PEI
Ac-PEI Ac
Au(lll)
Ac
PEI
CM-PEI
PEI
CM-PEI
Au(lll)
Ac-PEI
CM-PEI



S. Kagaya, T. Kajiwara, M. Gemmei-Ide,
W. Kamichatani, Y. Inoue, Chelating resin
immobilizing carboxymethylated
polyethyleneimine for selective
solid-phase extraction of trace elements:
Effect of the molecular weight of
polyethyleneimine and its
carboxymethylation rate, Talanta, 147,
342-350 (2016).
DOI: 10.1016/j-talanta.2015.09.071

S. Kagaya, Y. Inoue, Chelating
Materials Immobilizing Carboxymethylated
Pentaethylenehexamine and
Polyethyleneimine as Ligands, Anal. Sci.,
30, 35-42 (2014). (Review)

DOI: 10.2116/analsci.30.35

S. Kagaya, Y. Saeki, D. Morishima,
R. Shirota, T. Kajiwara, T. Kato,
M. Gemmei-lde, Potential of Presep”
PolyChelate as a Chelating Resin:
Comparative Study with Some
Aminocarboxylic Acid-Type Resins, Anal.
Sci., 29, 1107-1112 (2013).
DOI: 10.2116/analsci.29.1107

1-6: ,

, 2016 05 28

96
,2016 03 11 ,

46
, 2015 11 07 ,

64 , 2015 09 11 ,

. 75
, 2015 05 23
75 , 2015
05 23
26 , 2014
07 12
45
,2014 11 30
, 26
, 2014
1 21

63 , 2014 09 17 ,

33
, 2014 09 04 05 |,



73 ;
2014 05 25 ,

an

73 , 2014 05
25

/1CP-AES
62 , 2013 09 10 ,

, pp. 10-20 (2015).

S. Kagaya, M. Gemmei-lde, Y. Inoue,
"Chelating resin", in "Encyclopedia of
Polymeric Nanomaterials™, ed. by S.
Kobayashi, K. Millen,
SpringerReference.com, pp- 1-10 (2014).

@
KAGAYA, Shigehiro
®

®



