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Abstract: Cloud point extraction(CPE) is an extraction method with high concentration
coefficient, low cost and safety, which has been widely used in analytical chemistry for metal
ion analyses. As the sample composition of actinides and lanthanides is usually complicated
and their concentrations are very low, their separation and analyses have become a significant
issue in the field of radiochemistry. After optimization of extraction conditions, CPE can
selectively separate and concentrate actinides and lanthanides. Combining with various tech-
nologies, CPE can achieve high sensitivity in analyses of actinides and lanthanides. Based on

the CPE mechanism, we put an emphasis on the effects of different extractants (e. g., -
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diketone, phosphine oxide, nitrogen and sulfur containing extractants) on actinides and lan-

thanides in various extraction systems. We also summarize the coupling techniques in CPE

and describe attempts on constructing supramolecular recognition sites, altering ligands.,

using diverse surfactants and masking agents to improve the existing CPE systems. Besides,

the perspectives of cloud point extraction in the field of radiochemistry are presented.

Key words: cloud point extraction; actinides; lanthanides; separation and analysis
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Fig. 2 Schematic representation of surfactants and extractants used in CPE
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Table 1 Different surfactants and extractants used in various CPE systems
RS GIRE T 5 1 i 4 ) pH K = Bt A6 00 R 2% 3k
DBM,HTTA U0, Am*™, TX-114 5~6 %235 U fi il LSC, % [23]
Set L Cst FHRE T 7 i

HTTA B PPt MRS RE T TX-114 6.0 ICP-AES 28 ng/L(La) [24]

»TBHA Cet™ TX-114 8.5 ICP-AES 0.4 pg/L [25]

HDEHP La** ,Eudt, Lu®™ TX-100 1.67~3.01 ICP-AES [26]

TBP Tht TX-114 3 LSC [27]
TBP Uoz* TX-114 4 LSC 0.5 Bq/L [28]
TOPO, TODGA U0z, Thi* TX-114, + “ ki 3k ICP-MS [29]
T R £1 (SDS)
H, DEH[ MDP] Putt TX-114 . 75 i 4 <1 ICP-MS, y 1% 15 pg/L [30]
= HEEALE (CTAB)
H, DEH[ MDP] U0 TX-114.CTAB >3 ICP-MS 3 ng/L [31]
H, DEH[ MDP] Thtt ,Putt, TX-114.CTAB 2~3 mol/L ICP-MS 80 ng/L (#8U), [32]
Am*t L UOT, BRI T TR 43 ng/L (¥ Th),
Np()? 0.7 ng/L (**¥Puw)
8-HQ & PPt UMM RS R E T TX-114 6.0 ICP-AES 41.4 ng/L (Yh). [33]
448 ng/L (Gd)

8-HQ Gd3* , La%* TX-114 5.5 ICP-AES [34]

8-HQ Gd** ,La®" TX-114 5.5 ICP-AES [35]

8-HQ 8(07 TX-114 4 ICP-AES [36]

PAN La*" % 12 M R 4 BB F PONPE-7.5 8.5 NAA 0.3~3.0 ng/g [18]
5-Br- PADAP Dy*! PONPE-7. 5 9.2 ICP-AES 0.03 ng/mL [19]
5-Br-PADAP uoz* TX-114 8 ICP-AES 0.15 ng/mL [37]
Cyanex 301 uoz* TX-100 5 ICP-AES 0.57 ng/mL [38]
Cyanex 301 U0+, Th* TX-114 ICP-AES [39]
APDC La3® ,Nbs ', TX-114 UV-Vis [40]
Eu’*, Tm*!

TOPO voz TX-114 ICP-AES [41]
TR HAR (0] 35 12 La?® ,Gd** TX-100 55 1 1 UV-Vis [42]
PR IEM (0] E  La®" ,Gd* ", Yb! TX-100 3~5 UV-Vis [43]
KPR TS 2 La3* ,Gd** , Lu*" TX-100 2.5~4.5 UV-Vis [44]
FEHAEF R [8(07 CTAB 5.5 UV-Vis 0.70 ng/mlL [45]
R HI R HY g (DBMD uozt TX-114 9 UV-Vis 11 ng/mL [46]
AR ) % (PCV) Uoz TX-114,CTAB 6.8 UV-Vis 0.06 ng/mL [47]
2-(A-TE FE R I -1, uozt TX-114,CTAB 7 UV-Vis 1. 05 ng/mL [48]

8- HE-3.6-28

12 (SPADNS)
i o & Th!" TX-114 5 UV-Vis 1. 40 ng/mL [49]
EDTA-Na, PO, La®" ,Nd*! TX-114 7 UV-Vis 35.90 ng/mL (La),  [50]
37.79 ng/mL (Nd)

%25 Uo! TX-114 5.5 AFS 0. 066 ng/mlL [17]
(-pr) DGA La*" ,Gd*" ,Lu**™  TX-114,CTAB ICP-MS 0. 2~30 ng/mlL [51]
(i-pr) DGA 13/115 N, 147/149 Sy ICP-MS [52]

151/153 By
PR Lt 4% S FMH A BB T  TX-114 6 ICP-AES 0.04 ng/mL (Yb),  [53]
0.92 ng/mL (La)
PR Eus TX-114 4 FAAS 6 ng/mlL [54]
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Fig.5 Mechanism for extraction of UO3" by TOPO(a)"*" and TSIL(b)""*! in presence of ionic liquids
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