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Abstract: Ion-imprinting technology (IIT) is a process to synthesize functional polymers,
i. e. iomrimprinted polymers(IIPs), using specific ions as templates. Because of the strong
affinities and high selectivities towards the template ions, IIPs have outstanding advantages
in the preconcentration and separation of ions in complicated environments and attract much
attention. In the field of radiochemistry, there are also many problems about the preconcen-
tration and separation of metal ions, where the concentration of target ions is very low and
the composition of radioactive samples is very complicated. Therefore, IIPs will be widely
applied in this field for their outstanding advantages. After the brief introduction of the prin-
ciple of IIT and the synthetic methods of 1IPs, this article reviewed the previous achieve-

ments of IIT in the field of radiochemistry (e. g., radiochemical analysis, extraction of urani-
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um from seawater, treatment of low level radioactive waste), where the template ions

included UO%", Th*t, Sr**, Cs", ZrO*", and lanthanide ions. Besides, the perspectives of

IIT in the field of radiochemistry are also presented.

Key words: iomimprinting technology; ion-imprinted polymers; radiochemistry; separation

of metal ions
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Table 1 Other IIPs that may be used in radiochemical analyses
/
(mg+g ) pH
UOi*  CAAH U0 /VO* U0 /Fe U /Tht* ,TIP [30]
11.8 1 2.7
VBA . vozt . [31]
5 Ni?
U0
MAGA 181 35 UVD/Th(IN) ,UCVD /Fe(Tl) UV /Mn(CIl),IIP [32]
48 9.8 17 15. 8
HAQ 12. 4 4~7 1P 5 min 95% R Langmuir . 2. [33]
3 LIPS UO;T ,
HASS 147. 8 5 U()EJr /V()§+ N U()EJr /Cd2H | U();Jr /Cu?t U()§+ /Hg?*" , 1IP [34]
40. 96,40, 58,71, 34,37, 55
[5] U()iJr /Cu?t | U()ng/chJr . 1IP 55X [35]
102 ~4, 7X10°
0. 102 6 Mn** \Fe?* \Cu** \Th*" 1IP  UOZ* 200 [36]
3.4 {2 -5
> ]
N 354, 85 7 U()g F/Cr U()é F/Cu?t U()§ " /Euw?t U()g F /N2t , 1P [37]
4-vp 3 45~4. 94
N- 146. 41 5 1P 10 min . UOZ* /Zn?* (UO /Ni?* U0/ [38]
- Co™ U0 /Pb** . 1IP 11 01,14, 99,12 36,64, 77
4-VP.pyr;en 7 pH 7, Th** \Eu®" .Cu*™ ,1IP U()§+ [39]
20
4-VP,SALO, L 21 4 TP U0 Pb?* Ni**,  UO /Nt U0/ [40]
MAA Pb?+,TIP 045 1 35
156 5~6 Langmuir s o [41]
UOs Thi* \Fe™ ,Mn** JUOR-TIP - U0
187. 26 5 3 h, s [42]
Langmuir
180 5 1P Langmuir ’ . [43]
VO [ Fe! ' \Mn?" [ Cu?' ,1IP U()g f s
. 5 92%
Thtt MAGA 40. 44 U(); P La®t [Ce®t ,1IP Th** 68.97.116, [44]
11P
BASPDA 42. 54 4.5 Th(N)/LaClll). ThCIN)/CeClllD. ThCIV)/NdCI) Th(lV)/ [45]
ucvh ,1IP 82.2.93 1.2L 0 62 4
61 2 2~4 Th(IV)/UCVID) \ ThC(IV) /LaClll)  ThCINV)/MnCI] ), 1P [46]
8 35.8 75 10. 81
Srzt MAA 145. 77 6 Sr2t-11P, [47]
SrC[)/Colll ) SrCI)/CuCll) SrC1)/CeCll).SrCl)H/CaCll)
Sr(11)/ZnCI1) . 1IP 6. 22~10. 64
9 0 Sr2t /Cs™T L 1IP 95. 8 [48]
60. 6 6 1P Sr?* Cu?t [Co?t [ Zn%" [49]
45 0 60 min, 4 17% . [50]
Ba?t . Zn?T Fe3t ,IIP  Sr?T
12. 8 7 Sr2t 3 [51]
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UuoOs* . 1IPs ,
o [UO, (COy5 ' , [UO, (CO;H; '
2 [52]
Table 2 Concentration of the major B- o
metal elements in seawater-"*) ri]
p/(mg+ L1 p/(mg - LD (2,4~ )-3- UuoOi* ,
Na 10 800 Al 0. 001 .,
K 392 Zn 0. 005 EGDMA VO -IP ( 8.,
Mg 1290 Ni 0. 006 6 (NH,),[UO,(CO,), ] , IIP U0
Ca 411 \Y% 0. 001 9 15' 3 mg/go
Sr 81 Mo 0. 01 .
Fe 0. 003 4 U 0. 003 3 - 1IPs Lit,
Na® . K" Rb™
Shamsipur ) MAA U™ vo:t. 10 mL 3 pg/mL
, 10 mg UOZ"-1IP s U
) EGDMA ) 93. 8%+ 5 4%,
UOH-TIP, 1IP pH 30, ’
12 6 mg/g. Th'" \Fe'" \Mn*" ,IIP , 1p [UO, (COy), ]
S[07% 400, TIP - 1IPs :
100, 5 ng/mlL LIIP ’
U 103 8% +1 8%,
Singh % (SALO),4-VP N ’
UuoOs* 2 , ° ’
MAA. EGDMA UO:T-11IP, °
n(UOF ) # n(SALO) = n(4-VP)=1:2:2 , 33
., 1IP pH 3. 5~6.5, ’
133 mg/g, Th'" \Fe’" > > >
, [1P uos* o ° N
20 yg/L N N N N
uos* 95%, ’
3 Lol | UOZ" , Th*' . Sr?t,
. pH Cst.ZrO*", ,
pH . . 1IPs
UO, (NO,), , , 1IPs
3
Table 3 Attempts of extracting uranium from sea water using IIPs
pH /(mg+g b ( ) /%
Pir.4-VP 6. 0 217 85. 01 7¢9 3 pg/L) [16]
SAL.4-VP 6. 0~7.5 27. 4 25, 0+0. 5(10 pg/L) [28]
DCQ.4-VP 5 0~7.5 32. 6 83. 00, 8(10 pg/L) [28]
MAA 30 126 103, 81 8(5 pg/L) [55]
SALO.4-VP 3 5~65 133 95 941 1(20 pg/L) [56]
DCQ.4-VP 4, 5~7.5 31 25 83(3 pg/L) [57]

( )
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