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Preparation and Optimization of a Palladium Ion Imprinted Polymer

TAO Huchun', LIU Wei, HUANG Shuaibin, CHENG Ling

Shenzhen Key Laboratory for Heavy Metal Pollution Control and Reutilization, School of Environment and Energy,
Peking University Shenzhen Graduate School, Shenzhen 518055; ¥ E-mail: taohc@pkusz.edu.cn

Abstract Palladium (II) ion imprinted polymers (IIP) were prepared by precipitation polymerization method
using PdCl>" as template, 4-vinylpridine(4-VP), 2-(allylthio)nicotinic acid (ANA), 2-Acetamidoacrylic acid
(AAA) as functional monomer, respectively. In the polymerization method, the polymerization mixture included
ethylene glycoldimethacrylate (EGDMA, cross-linking monomer), 2,2-azobisisobutyronitrile (AIBN, initiator) and
methanol (porogen). The effects of different preparation conditions on the preparation of palladium ion imprinted
polymers were investigated by the type of functional monomers, the dosage of functional monomers and crosslinking
agents. The optimization results showed that compared with ANA and AAA, 4-VP could form a stable complex
with PdC1,*" in the molar ratio of 4:1 with the largest binding constant and the best imprinting effect, which was the
best choice for the synthesis of palladium (II) ion imprinted polymer. Furthermore, the adsorption experiment
proved the adsorption capacity of 4-VP on its corresponding imprinted polymers in accordance to the ratio of
template, functional monomer and cross-linking monomer as 1:4:40 reached a maximum of 5.042 mg/g.

Key words palladium (II) ion imprinted polymers; functional monomer; adsorption
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Fig. 1 Ultraviolet spectra of the interaction between PdCL?
and 4-VP, ANA and AAA in methanol
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Table 1 Binding constant K and mole ratio » of Pd (II) with different function monomers

AA
DI N PR F=—KAA+K><A€><lan R K n
0
AA 14 14 14
4-VP 209.6 bﬁ:73.1926x10 A4-9.1501x10 0.9997 3.1926x10 4
0
A4 3 3 3
ANA 328.8 ?:6.9042x10 A4+0.181.1x10 0.9907 6.9042x10 1
0
A4 3 3 3
AAA 252.0 F:—2.373x10 1A4-10.018x10 0.9967 2.373%10° 1

0
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Table 2 Imprinting factor a of different palladium
ion imprinted polymers
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Fig. 2 Adsorption properties of palladium ion imprinted poly-
mers synthesized by different function monomers
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Fig. 3  Structural formula of three functional monomers
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T, A B 3 A W TIPS PA(TT) B W o et o8 347 384
K, AEES T BN A WINTP X PA(IL) A % FfT e o, 328 17
K, X EE IR RA-VPH NG, SRS T
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Table 3 Imprinting factor a of palladium ion imprinted
polymers synthesized by different functional
monomer dosage

4-VP ff#/mmol a
0.1 1.51
0.2 2.23
0.3 2.53
0.4 2.81
0.5 2.57
0.6 1.91
10
CJup
g | [N NIP
o
g or =
P
& _
2 -

0.1 0.2 0.3 0.4 0.5 0.6
4-VP ]l &/mmol

E4 TREMERGERAEFNENEEFHNTERSYH
W B {4 BE
Fig. 4 Adsorption properties of palladium ion imprinted
polymers synthesized by different function mono-
mers dosage

911



R MARPIER) 548 54

2018 4F 7 A

AN TR Ty B BRI P ) () A0S 5 B 30 5 A 0 1 B 30
HFo nTHL, M58 K4-VPH 0.4 mmol K,
ROASEAR . THEE AR . SSHRF & LR 1:4:40 B, il
R TR AN o ek, B L Y B
TR A
23 AEAZBEFIAZEITEEFENTR SR

Bt Pd(II )R 220

TE [ 5 MR 15 D BE iR 4-VP TR HE h 1:4009 4%
T, LAEGDMATE A A28k, A 98 HAS [a] FH 42 X6
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Table 4 Imprinting factor o of different palladium (II) ion
imprinted polymers
EGDMA H]#/mmol a
1 1.00
2 1.02
3 1.53
4 2.81
5 2.49
6 2.27
10 e
Hl NP
S
o
g or
i
=
1 ﬂ
0 -
1 2 3 4 5 6
EGDMA ffl &/mmol

B5 AE4-VPAEXNHEHEEFHERE
B9 R BT 1
Fig. 5 Adsorption properties of palladium (II) ion imprinted
polymers synthesized by different dosage of 4-VP
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