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Abstract
In this research, Extraction of small fraction of radioactive elements from mixed

contaminated working dress has been conducted by organic solvent
of organic solvents has created secondary wastes.

extraction, but use

In this study, liquid/supercritical fluid

COy, an environmentally friendly solvent, was used to extract five metals(Co, Cu, Pb,
Cd, Zn). Using five metals selective ligand Cyanex-272 and NaDDC, the most optimized

extraction conditions were founded 207C, 100atm and complexed
100mg, NaDDC:5mg).

technology for extraction of metals from contaminated working dress.

ratio(Cyanex-272:

The results suggest the possibility of utilizing supercritical fluid
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2 7](SFE/SFC grade)®%¥ Syringe Pump(ISCO, model 260D, Lincoln, NB)E &3}
wFET HEe hEe dAAst it & o FEE s 7 A HUHAY wE
43 871(10mL, ILD. 25mm, O.D. 80mm, Z°] 55mm, NEXT Instruments)i= 300 atm,
e 8-7]= °F 3mLe Tubing Cell® #|2HE
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As FE8 v}, F&58 2452 ICP(Unductively Coupled Plasma)ZE o] -83fo] #24

EXTRACTION EXPERIMENTS I
Temperature
Indicator
Filter paper, Lab coat
[ ]o6xaem
3) 60 °C
(6) . .
Capillary Restrictor
@ (20 cm, 50 nm)
rO=0
L] =
' (8)
@ @ @] | @ e
Hot Plate Hot Plate Chloroform
20 ml
1)

aY-1. F&438%4x. (1) CO; Bomb; (2) Syringe Pump; (3) Check
Valve; (4) Reaction Cell; (5) Extraction Cell; (6) Oven; (7) Collection
vial; (8) Dryer

U AEAs

Bis(2,4,4-trimethylpentyl)monophosphonic acid(Cyanex 302) ¢}t
bis(2,4,4-trimethylpentyl) phosphinic acid(Cyanex 272)+= Cytec IndustriesAte] A&
ARS8t 3, Sodium  Diethyldithiocarbamate(NaDDC)+=  Alfa  Aesarle] A&
Thenoyltrifluoroacetone(TTA), Trifluoroacetylacetone(TFA)®} Tributylphosphate(TBP)
= AldrichAtell Al Ao s = AlFS ARES T ADddidES 5719 5524 (Co, Cu,
7Zn, Pb, Cd)S A3 21, 1,000 ppme A.A.S(Atomic Adsorption Spectroscopy) & <
= AREetTh AAE AGdd o] e dH o E Ay r|Eo] He WAbsEFS oF 1uCiol



th o2 A=N e 2 olgdX Wi BH BFE Adsird o 10° ~ 10°
mol AEolth wetA, AP A He FHEH9 ¢S 2424 10 ppm(10pg/ml) o= 3t
k. Capillary  restrictorg F3 U FEH 522 Hov] {E
CHCls(chloroform) ¢F 10mLE AF&3stth. 29 ICPwAE 98] HNOs(Nitric Acid)
IM &< 20meell =0 AES FHl oA

CH, CHy

CHy——C——CH,—CH—CH CHy——C——CH,—CH——CHj
CH, CHs CHs CHs
Cyanex 272 Cyanex 302
CH3CH, ﬁ
N——C——s Na+ C3H: C—CHj C—CF;
CH4CH,
DDC TFA
o] o) ﬁ
—|(|:—CH u—cn PN
z 3 CyHg | CaHg
C4Ho
S TTA TBP

S92 e A T

5]
FEYAEA 5719 F45 54 (Co, Cu, Zn, Pb, Cd)= 1,000 ppm?] == A}
St A 9 2AA olistetAo A e FEE f18] Cyanex-272, 302 1=,
NaDDC, TTA, TFA Z12]3 TBPE A&kl Z42be) aSeds A9 v 44
o] FAE ¥ o]y (Whatman 54, 0.6 cm by 4 cm) 9ol 100 Hojrey] 2o A oF 24] 71
o AXE Ay, AxE AlHE 3me Tubing Celletel] Y=t olu] A H o]y ¢
30uLe] BE 7MY ALEE HIMAIEL HSAE ST FAXn AAHRERE T
ghoh, 7h2E el Al Syringe pumpE o838 AAGH A TRSkeE H HE v
e A1a 20 EQF Static FES F F 2098 S S oF 2ml/mine ® FH e
= 52 E-S CHCls(chloroform) 10mLell F&3] Wt} wks
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g FEY BAO =
279 A= 4744
AEAL AGuHAA 2
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22 oo = ¥rgl 5o Co, Cu, Zn,
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7h A

F-1. g3 HAuAl 3 FEE8 (20 min static and 20 dynamic 3%, 200 atm, 60
C., ~2.0 m{/min, 30u¢ water)

[Cd] [Col [Cul [Pb] [Zn]
Ligands Quantity | Al9E S | Al9ES AFGdes | AGes | Alges
(%) (%) (%) (%) (%)
None 0 mg 1.0 0.0 2.0 2.0 3.0
Cyanex 272 300 mg 3.2 45 73.7 5.2 43
Cyanex 302 300 mg 5.0 3.7 98.0 60.0 32.0
NaDDC 10 mg 44.6 44.2 72.2 29.2 14.7
Cyanex 272 300 mg
NaDDC 10 mg 95.2 99.9 91.3 86.0 99.7
Cyanex 302 300 mg
NaDDC 10 mg 100.0 98.5 92.2 98.0 96.8
TFA 200 mg
TBP 200 27.1 22.3 919 25.0 77.6
TFA 200 ul 30.0 28.8 919 29.5 789
TTA 200 mg
TBP 200 ut 15.4 15.3 90.9 16.0 749

71E] A5 AW Dithiocarbamate, B-diketones, Organophosphorus reagents®] t}hk

st HIMAE AREsle] AdEES Fd59T. AR 2AA o] 2FsekA (200 atm, 60

C)stell Al ~2.0 ml/min®] FHo2 FE3AY. a&5FNA Cud A5 ZE H7FA O
o Ay

3 =2 AdasEs Uedden, & 55E ZHA Al meEk v 28-S YERYL
HA7HA = i dd93Q 288 Yehgd oy Cyanex Al =2 NaDDCE &3l A
AgAS e EE a5 =2 g A9 100%e] FE=28S Yelddo. webA, AA

?1%k A7khAle] T 5= Cyanex Al#]= + NaDDC= 2748kt

A el HAst =21&
Zo A Cyanex-302 A&l =& U wix)E 231 9lo] Cyanex 272

£3] Cyanex Al#=
Al =22 AA AT



W g ewel 9
ket HrbAle]l H¥AIE Fd Cyanex-272 + NaDDCE H7MA1E ZAA s
th o] HI7HAE ol &alA dH Y 22X & a5EDY FESES ST =149
8 492 SAHN AARE E2lA wE vjet 2ol LE 20 da) A9
E 3559 FEHAAY. Pbe] AS- ICPEAY RAZXRAE Zo|l AXN A3t A5
B S0) glolM ThE el vish okaiel vee AnE etk E 292 Eo) A
BE ZAANM =& FE2EEE EYH S 25
¥-2. 03 FH %o tid FEEE (20 min static and 20 dynamic F
=, Cvanex-272(300mg) + NaDDC(10mg), ~2.0 ml/min, 30x¢ water)
© A s | Agas [ Adss | Adss [ A¥9as
(atm) | () (%) (%) (%) (%) (%)
100 20 93.8 99.5 97.0 67.1 98.1
100 40 99.2 98.9 94.1 91.8 99.8
100 60 97.3 99.9 97.3 72.4 99.0
150 40 97.0 100.1 98.1 74.9 99.1
150 60 99.5 99.9 9.1 86.5 99.0
200 40 97.7 99.9 929 83.6 99.7
200 60 95.2 99.9 91.3 86.0 99.7
o} H7HA v]& FEk
¥-3. thekst H7bA vlgo] WE FEES (20 min static and 20 dynamic F =,
100 atm, 20 C, ~4.0 ml/min, 30x¢ water)
[Cd] [Col [Cul [Pb] [Zn]
C =272 | NaDDC
yanex @ AQEE | ANEe | AdES | AQEL | ADES
(mg) (mg) (%) (%) (%) (%) (%)
50 3 93.1 93.9 11.3 85.1 98.2
50 5 94.8 97.7 954 98.3 97.2
50 10 98.7 99.1 98.0 94.6 97.6
100 3 97.1 99.3 99.0 94.1 98.0
100 5 99.8 98.6 94.9 97.8 98.2
100 10 93.8 89.2 85.5 93.2 68.9
200 3 99.4 98.6 98.2 95.0 97.1
200 5 72.7 89.9 25.7 71.3 93.8
200 10 99.0 99.1 915 91.1 97.6
#-32 dA| o)Attt st HIbAC] vHl&S ZEStHA AR
datAtt. 7MY A2 do A= Cud &8o ¥A Ugoew giE =2 88
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F-4. thekdt HIbA Blgo] WE F&EE (20 min static and 20 dynamic F=,
200 atm, 40 C, ~3.5 ml/min, 30l water)

[Cd] [Col [Cul [Pb] [Zn]
C =272 | NaDDC
yahex a ADES | ADES AYES | AYES | ADES
(mg) (mg) (%) (%) (%) (%) (%)
50 3 88.3 87.6 79.4 84.2 92.3
50 5 90.6 93.7 786 85.4 95.1
50 10 89.1 98.6 98.8 82.7 83.4
100 3 77.2 89.2 93.1 85.6 82.6
100 5 90.6 98.4 97.0 95.0 87.2
100 10 92.1 99.3 95.2 93.8 914
200 3 787 86.4 65.6 78.2 84.3
200 5 96.0 95.5 97.6 98.5 80.2
200 10 99.0 97.7 98.0 96.8 789
¥4 29 ot e Ao A sk Aol oA R upel
of oA olAbshera AN Hub: e A#E Uehigot R 70 % ool &
&S YeERAY. 53] Cyanex®t NaDDColA Atz o & NaDDCe| <ol ulg} & &0
AujE S & 5 Ak 2 A AR Cyanex-272(100mg)+NaDDC(5mg)e] 274 &<
s = JA
6. 4 &
A % 2YA oldFHLYAlN FEHE FEFEUE w5F o dsatto
2 U Aol B A tde AsAE ol galA B Fae) AR

sH
FZo da A} 5719 F45E 4 (Cd, Co, Cu, Pb, Zn)oll tial H7HA F5 2 <4
e, =X gk HA g HAYAES TS AH HIHAY Fiel oA+ Cyanex Series
+ NaDDC7} &34 ollar, el ojA & Cyanex—272(100mg)+NaDDC(5mg)ol 2 4 &
S 4 AT, FEI =0 M= 100 atm, 20 C =S FosAnt 2 A
=, FAZMAZE AA A EE A o AA-FA1ES FHAsteta AH7ts
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