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EXTRACTION CHROMATOGRAPHY

» Synergy between liquid chromatography and liquid-liquid extraction
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MODIFYING THE EXTRACTING AGENT
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MODIFYING THE EXTRACTING AGENT

Resin Decontamination
Factor (U)
U/TEVA (Calc.)* |3.3x 10"
TRU (Calc.)! 3.3x10°
TEVA (Calc.)! | 2.6x10*
TEVA (Exp.)? 1.4 x 104
EE=—71

E. P. Horwitz et al., Anal. Chim. Acta, 310 (1995) 63-78
D. Lariviere et al., J. Anal. Atom. Spectrom., 23 (2008) , 352-360.

103

104

10°

102

101

109

101 F

1072

F
[

TEVA

Pu (IV)

Te (VII)

Am (111)

102

aanl PEPETTTY T
107 100 10!

[HNO,] M

1065
105;
10‘;
103
102
10

100

U (Vi)

Am (lI1) 7

T AR TIT BT

101 100 101 i

[HNO,] M 1
—



STRATEGIES STUDIED

EXTRACTING

AGENT

THERMODYNAMIC

COUNTER
IONS

FLOW
RATE

FLOW

DIRECTION
- KINETIC —
RESIDENCE

EXTRACTION
CHROMATOGRAPHY

TIME

MOBILE
PHASE
MIXING




MODIFYING THE COUNTER IONS
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MODIFYING THE COUNTER IONS
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Integrated
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D. Lariviere et al., J. Anal. Atom. Spectrom., 23 (2008) , 352-360.



STRATEGIES STUDIED

EXTRACTING
AGENT
md THERMODYNAMIC
COUNTER
IONS
FLOW
RATE

>_
=
zZ

O x
— O
O

<2
T <
X< O
v
I
O

» FLOW
DIRECTION
» RESIDENCE
TIME

MOBILE
PHASE
MIXING

KINETIC




MODIFYING THE FLOW RATE

@ding: \

e Pu and Am loaded onto
TEVA and DGA (3M
HNO,)

TEVA
Column

Eluting:
* DGA stripped from its Am

(0.01M (NH,),C,0,)

» TEVA stripped from its Pu

Q.OlM (NH,),C,0,)




MODIFYING THE FLOW RATE
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MODIYING THE DIRECTION OF THE FLOW

Loading

Elution

1. from SDU
3. to waste

2. rinse
4. to detector

(Possible advantaqes:\
* Reduction in contact
time between resin

and analyte.

* Reduction in Eddy

\_ diffusion W,




MODIYING THE DIRECTION OF THE FLOW

Relative Signal

Cs
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9.54 sec (167 ulL)

60 80 100 120 "'“—i

Time (sec) e —



REVERSED-FLOW CHROMATOGRAPHY

100x10° A

80x10° -

*py signal (CPS)
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< <
S 2
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Parameters (n = 3)

—&— Reversed-Flow
—&— Direct-Flow

60 80 100
Time (sec)

Direct-Flow

120 140 160

Reversed-Flow

Area 999 048 + 14 995 1044 063 +37 273 45
=Y 25 +0.98 23 +0.98 80
Peak Max. 94 379 +4 385 08 2342 626 41
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MODIFYING THE RESIDENCE TIME
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ELIMINATING THE ELUENT MIXING

Flow rate (mL min'1)
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ELIMINATING THE ELUENT MIXING
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—&— Air buffer
—&— No air buffer

time = amount of air added (500 pL)

50 150 200
Time (sec)
Parameters (n = 3) Air Buffer No Air Buffer %A
Area 268 141 =12 491 253 301 +=14 392 55
+ +
| FWHM 27.04 +=0.76 24.04 +=0.76 11.1
Peak Max. 24 587 =1 334 25643 =1 109 4.1




CONCLUSIONS

e Choice of extractant and eluent:

— Guided by the type of extraction (separation or pre-
concentration) and analysis (on-line, off-line, radiometric, mass
spectrometric) performed.

e Flow rate:

— Slower the better for pre-concentration (while difference might
not be significantly measurable), faster for separation.




CONCLUSIONS

e Flow direction:

— If column size minimized already, little improvement
— If column size >required, could lead to some improvement (?)

e Residence time:

— Longer = more tailing and wider peak

e Solvent mixing:

— Did not seem to improve overall detectability in our specific
case, but did not make it worse.
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