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Abstract: Lanthanide-ion imprinted polymers (L-IIPs) were synthesized by stoichiometric amounts of rare earth ions and the cavities 
in the polymers were created for the corresponding lanthanide ions. The maximum sorption capacities were estimated to be 125.3, 
126.5, 127.6, 128.2 and 129.1 mg/g for Pr, Nd, Sm, Eu and Gd, respectively at pH 6. In the selectivity study, the L-IIPs exhibited 
good selectivity to the specific rare earth ions in the presence of coexisting cations. The imprinting results were found to be excellent 
with some rare earth ions over other competitor rare earth ions with the same charges and close ionic radius. 
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Molecular imprinting technology (MIT) certainly de-
scribed a molecular lock to match a molecular key for the 
creation of molecularly imprinted polymers (MIPs) with 
tailor-made binding sites complementary to the template 
molecules in shape, size and functional groups[1]. MIPs 
have found a wide range of applications in various fields 
due to their unique features of structure predictability, 
recognition specificity and application universality[1,2]. 

For excellency of MIT, a new pattern MIPs surge popu-
larity for versatile applications, including sample pre-
treatment/chromatographic separation (solid phase ex-
traction, column chromatography, etc.) and chemi-
cal/biological sensing (electrochemical sensing, fluores-
cence sensing, etc.)[1]. Ion imprinting technology (IIT) 
targets to recognize ions while retains the unique virtues 
of molecular imprinting technology (MIT) such as struc-
ture predictability, recognition specificity and application 
versatility[3].  Ion imprinted polymers (IIPs) are function 
with the special coordination or electrostatic interaction 
and IIPs are generally compatible with aqueous media 
advantageous over most molecularly imprinted polymers 
(MIPs). IIPs can be secure effective identification of wa-
ter-soluble ions, especially heavy metals and radioactive 
elements[3]. Typically, IIPs are stable and robust due to 
the polymeric nature formation from cross-linked mate-
rials[4,5]. 

A multi-ion imprinted polymers (MIIPs) embedded in 
a sol-gel matrix using Hg2+, Cd2+, Ni2+ and Cu2+ as tem-
plates and 3-aminopropyltriethoxysilane as a functional 

monomer, and the possible synergy mechanism was ex-
plored between dithizone coordination chemistry and 
multi-ion imprinting was reported by Fu et al.[6]. The re-
sultant MIIPs showed high binding capacity and fast dy-
namics, and the adsorption processes obeyed Langmuir 
isotherm and pseudo-second-order dynamic models. The 
MIIPs showed excellent selectivity toward the four target 
ions with high selectivity[6]. A Pb2+ ion imprinted poly-
mers (IIPs) was prepared with dual functional monomers 
of methacrylic acid and vinyl pyridine for selective 
solid-phase extraction of Pb2+ in water media[7]. The IIPs 
exhibited good selectivity toward Pb2+ over other tran-
sition metal ions. The IIPs also showed rapid and effec-
tive enrichment of trace Pb2+ ions in complicated ma-
trices[7]. A functional monomer, 3-isocyanato-
propyltriethoxysilane bearing thymine bases was synthe-
sized for imprinting Hg2+ ion[8]. Thus, a novel Hg2+ ionic 
imprinted polymers (IIPs) were prepared by sol-gel 
process and the Hg-IIPs exhibited excellent selectivity 
towards Hg2+ with high affinity over alkali and transition 
metal cations. The IIPs showed a rapid and high-effec-
tive enrichment method for trace Hg2+ in water sam-
ples[8]. 

Lanthanides are widely used in various fields, such as 
functional materials, catalysts and semiconductor indus-
try. Pure lanthanides are required for industrial uses, 
while the separation of lanthanides is one of the chal-
lenging tasks for chemists with traditionally used 
ion-exchange and liquid-liquid extraction separations, as 


