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USE OF MACROCYCLES IN NUCLEAR-WASTE CLEANUP: A REALWORLD
APPLICATION OF A CALIXCROWN IN CESIUM SEPARATION
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Cesium Extractant
@ 0.007 M

Economical synthesis

Selective - rejects sodium

Strong - effective at low concentration
Good radiation and chemical stability

BOBCalixCé
Calix|4]arene-bis(4-tert-octylbenzo-crown-6)

Diluent Modifier
@0.75M

Increases Cs extraction

Increases extractant solubility
Excellent stability characteristics
Benign degradation products wash out

Cs-7SB
1+(2,2,3,3-Tetrafluoropropoxy)-3-(4-sec-
butylphenoxy)-2-propanol

SO

CH,CF,CF,H

Suppressor
@ 0.003 M

Suppresses impurity effects
Suppresses ion-pair dissociation
Improves and stabilizes stripping

T0A4
Tri-n-octylamine

A

Diluent

Promotes good hydraulics

Isopar L

Branched avg. 12-carbon aliphatic




Crystal structure of BOBCalixC6 [82].



Wash Feed

0.01 M NaOH

(FF)

Flow = 2.85 mL/min

Alkaline -Side Tank
Waste Feed

(SRS Sim)

(DF)

Flow = 43.0 mL/min

Scrub Feed

0.05 M HNO3

(DS)

Flow = 2.82 mL/min

Strip Feed

0.001 M HNO3
(EF)

Flow = 2.85 mL/min

. 1 15 Stages 2 Stages 15 Stages I
7 Z .-:.-t»:f/iff// 7/ 72 N |
Wash E;g gg_tlgn (1-15) Scrub_ rip (18-32 l
(33) 16-17 I
I
v v L .
Aqueous Raffinate Strip Effluent !
Wash Effluent |
(Only NaOH) (c?sll)components except (Only CsNO3) :
(FW) (DW) (EW) . :
Flow = 2.85mlL/min Flow = 45.82 mL/min Flow = 2.65 o |
I
CSSX Solvent :
0.007 M BOBCalixC6 |
0.75 M Cs-7SB EP |
------------------- 0.003 M TOA ----------"
Isopar®L (rest)
(FX, EP)
Flow = 14.12 mL/min




Heavy phase
collection trough

Light phase effluent

Solution inlet

Mixing zone

== Dispersed phases

== Light phase

Heavy phase weir

Light phase
collection trough

Heavy phase effluent

Light phase weir
Solution inlet

Separating zone



