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Extraction of Coblat Ion using Reverse-Micelle of F-AOT in
Liquid/Supercritical COs
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Abstract

A green decontamination method using CO2 as a environmentally benign solvent has been
studied for removal of contaminant in the nuclear power plant. We developed a
decontamination technigue using CO» for removal of contaminants in working dresses.
Owing to the low solubilizing, A reverse micelle system was developed. Fluorinated AOT
was synthesized and used as surfactants forming reverse-micelle with water. Cobalt was
extracted by dissolution into reverse—micelle in liguid COs.

If this decontamination technigue is applied to nuclear industry, the secondary waste during
decontamination will be revolutionarily reduced. Negligibly small amount of water is a net
waste, while the surfactants and solvent, CO, are recovered and reused in the system.
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folds o] &3 a&HE4d 5 AF4AE 1920 HelA. olitsieba
= AAolstslets &71(SFE/SFC grade)24%-E Syringe Pump(ISCO, model 260D,
Lincoln, NB)& &3] &wdrt Fxe 89S dAste 7ty & o+ 0o &S s
& ok #H7EAY wkeerE87)(10mL, LD. 25mm, O.D. 80mm, Z°] 55mm, NEXT
Instruments)+= 300 atm, 100 T ¥ = AZ=HJY. a&H5E54d 5 4=HE7]= oF 3mL
9] Tubing Cell®2 AFEHAJY. 2222 3lHY} 2LEB2S o]fste xH3ta
Thermocouples ©] &34 SAH3FA . AR += Static ¥ Dynamic FE 2 o] Fo] X
Outlet ME.E F3l Capillary Restrictorg ©| &34 #&HEE S F&58 dth 549 =
AE& ICP(Inductively Coupled Plasma)Z o] 8-3to] 2] 3kc},

=]
&

EXTRACTION EXPERIMENTS l
Temperature
Indicator
Filter paper, Lab coat
[ ]o6xaem
3) 60 °C
(6) . .
Capillary Restrictor
@ (20 cm, 50 nm)
100 g
(5)
' (8)
@ @ @] | @ e
Hot Plate Hot Plate Chloroform
20 ml
1)

aY-2. #4384, (1) CO; Bomb; (2) Syringe Pump; (3) Check
Valve; (4) Reaction Cell; (5) Extraction Cell; (6) Oven; (7) Collection
vial; (8) Dryer
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olg| gt HEH A A%FE S o= Ao FH WS & A4
o)

2 wolEq
[e) [e)
Ay A & Atk

p-TsOH,
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1,000 ppmeolt}. A 2L Z<AA o]akstE ] Hulol Al S o] &3 AYFS 9] F-AOTE
st FHE 8 M2 Filter paper(Whatman 54, 0.6 cm by 4 cm)9 o] 10S E o
wy go A oF 2A17HseE ARE A Axz" A2 3mLe] Tubing Celldtel] ¥
=tk F-AOT9} oFzte] Zo] 19 mL W 87]o ¥ A=z 7h2S s 7k
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Aulo] Al (reverse micelle)o] FAEHE AL WSS In-situz FJTd F d&=
UV-Vis = EguE7t 428 a5k 8715 F3 v AWdgda A==
ZF2 23} AOTIsodium bis(2,2,3,3,4,4,5,5-octafluoro-1-pentyl)-2-sulfosuccinate]ol] &3}
AW gd A 2l W=[H:0J/[AOT] = 7, 12& o] &3ttt Wit &9 el npep GepA
105 mM#} 180 mM< AF&3tdth. Wk ou|= mfojadle] FAIQl &9 A7 & 7‘-373
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-4, vkt st oA =3 o]4bsterA o] HulolAle] UV-Vis Spectrum

AR A dol glo] edH ofFe] HEr|Ee] HE WAbE F
WA B Al R A=N0e*”9— o] &3] WALE EHe HAA =
107 ~ 10° mol AEYS & 5 Aok wabA], AP AgEE=
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P T FR Decon Rate
W value | (1 (C) (ml/min) (%)

7 290 20 ~3.0 46.8

12 250 20 ~3.0 93.7

figure-1. Decontamination efficiency of cobalt ion using

reverse micelle in liquid state
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