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Abstract: Amidoxime modified polymer containing imidazolinyl (AM/AO/NIPA) was synthesized by
using acrylamide (AM), acrylonitrile (AN) and 1-(2-N-allyl ammonia ethyl)-2-oleic acid imidazole (NIPA)
as raw materials. The resultant product was characterized by FTIR, SEM and TG. Subsequently, the static
adsorption experiments were used to investigate the effects of pH value, adsorption time, and initial
concentration of solution on the adsorption capability of AM/AO/NIPA and polyacrylamide (PAM) for low
concentration Cu®", respectively. Finally, the adsorption mechanism was discussed. The results showed that
the adsorption capacity of AM/AO/NIPA for Cu®" was not affected by the pH value of the solution. When
the additive amount of AM/AO/NIPA was 0.05 g and the adsorption was performed at 30 °C, pH 5 and
100 mg/L initial concentration of Cu®’, the equilibrium was reached at 3 h, and the adsorption capacity of
Cu?" was 37.32 mg/g. The pseudo-second-order kinetic model could well describe the adsorption process,
and the chemical adsorption controlled the whole adsorption rate. Both Langmuir and Freundlich isotherm
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models were fitted well to the experimental data. Through the fitting calculation, the maximum adsorption
capacity of AM/AO/NIPA for Cu®" was 267.38 mg/g, which was three times higher than that of PAM.
Furthermore, the amidoxime polymer AM/AO/NIPA exhibited an excellent cycling stability of four cycles

with 92.99% capacity retention.
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protection
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Fig. 1 Effect of mass ratio of AM to AN on the adsorption
capability of product

1AL, B AN BT EEBI B, Q. &
R, EREB STEIE Ry 8 1 2 A,
QO HEHNTFEAAE LR . XF 1.2 35 rh A5 2B A R & WY
4 RGE o E AR R AT E , ERSTR 1.
FER 1 AT, LIRS N i D AR IR . D I R
Wk B A B B AL R A B 81.892% . 85.561% Al
76.107%, TE7= 4 oA N Y T 4 4R 78.989% .
20.645%7F01 0.366%.
22 {ERRFSLEE A% AM/AOINIPA B FTIR RAE

&G ERT . JFRAY AM/AN/NIPA 5 AM/
AO/NIPA f4 FTIR YK WK 2.,



55 9 1 MR, A TR R LR A WS B IS Cu(11) W B fE © 1597 ¢
F 1 REWRRU TR 10 o001
Table 1 Mass fraction of each constituent in the polymesr 100~ ¥ 5.54% ke
- g0~
A kS YrhEe R ERR 19.84% "mm;amoﬁ
Flitle  fF%  FESE%  RESE% o F o001 B
AM  7.9998 81.892 79.672 78.989 < 701 o8 °C / < N
60 s60cCc |$  +-0.002 5
AN 20012 85.561 19.930 20.645 o [
50 253 C A
NIPA  0.0399 76.107 0.394 0.366 - —0.003
40 —
3352 3188 2249 935 30 . ‘ 3 - —0.004
100 200 300 400 600
0/°C
. Pl 4 WRnkmk AR el A 3R &) AM/AO/NIPA 1) TG Al
DTG ik
Fig. 4 TG and DTG curves of AM/AO/NIPA
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Fig. 5 Effect of pH on the adsorption capacity of PAM,
AM/AN/NIPA and AM/AO/NIPA for Cu**
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Fig. 6 Adsorption kinetics of PAM and AM/AO/NIPA for Cu®*
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Table 2 Kinetics parameters of the adsorption process of PAM and AM/AO/NIPA for Cu**
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Fig. 7 Pseudo first-order kinetic plots for the adsorption of
Cu’" onto PAM and AM/AO/NIPA
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Fig. 8 Pseudo second-order kinetic plots for the adsorption
of Cu** onto PAM and AM/AO/NIPA
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Fig. 9 Effect of initial mass concentration on the adsorption
capacity
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Table 3 Langmuir and Freundlich parameters for the

adsorption of PAM and AM/AO/NIPA for Cu?*
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RZ
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Fig. 10 Equilibrium adsorption isotherms for Cu®*" onto PAM
and AM/AO/NIPA fitted with Langmuir isotherms
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Fig. 11  Equilibrium adsorption isotherms for Cu*" onto PAM

and AM/AO/NIPA fitted with Freundlich isotherms
model
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Fig. 12 Recycling of AM/AO/NIPA for Cu®" adsorption
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