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Why sample preparation?

> Solid sample transtormation into homogenous liquid
solution for LSC measurement

> Removal of impurities to decrease quenching and
luminescence background

> Concentration of the target radionuclide

> Isolation of the target radionuclide from mixture of several
different radionuclides
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Extraction chromatography

Extraction chromatography (EXC) combines the selectivity of liquid-liquid extraction
with ease-of-use of the solid phase extraction (SPE) chromatography
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Figure 1. Extraction chromatography resin structure. The stationary
phase that contains liquid extractant compound specific to the
target radionuclide is impregnated on the inert support.
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Extraction chromatography

Steps:

1. Conditioning
- Strong acid for activation of the resin

2. Sample loading

- Sample is applied and the target
radionuclides are caught by the resin

3. Washing
- Impurities are washed away by acid

4. Elution
- Radionuclide is eluted and collected

= target radionuclide
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Extraction chromatography

Steps: Mild Acid

1. Conditioning
- Strong acid for activation of the resin

2. Sample loading

- Sample is applied and the target
radionuclides are caught by the resin

3. Washing
- Impurities are washed away by acid

4. Elution
- Radionuclide is eluted and collected
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Extraction chromatography

Steps:

1. Conditioning

- Strong acid for activation of the resin 2. Loading

3. washing 4. Elution

2. Sample loading

- Sample is applied and the target Impurity
radionuclides are caught by the resin

Target
radionuclide

3. Washing
- Impurities are washed away by acid

4. Elution
- Radionuclide is eluted and collected
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Traditional way. Manual Extraction chromatography
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Traditional way. Manual Extraction chromatography
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Traditional way. Manual Extraction chromatography
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Automated Extraction chromatography

Q-ARE
100plus




Q-ARE 100plus

8 Samples

1 pump for each
sample

12 Reagent solutions
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Elution fraction
collection bottles
(total 20)

8 extraction
chromatography
columns
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Q-ARE 100plus Acid resistant and fume hood free design
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Acid resistant pumps,
valves, tubing and
fittings (PEEK, PTFE)

Acrylic doors
covering the pumps
and columns




Hidex O-ARE liquid handling

Basic view

Pump

Column




Hidex O-ARE 100plus liquid handling
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Automated Tandem chromatography




Hidex software

# Home = Single Column Mode
- Column Selection - Number of Sequence - Process Name - Reagent - Mounted Position - Flow Rate - Total Volume - Lower Volume of Reagent
—— = A A ~ ( :, Appl
Left Al 1 Conditioning 1) D.W PPl
w ml / min ~ | ml ~»  ml
® Left Column © Right Column
1 2 3 4 5 6 7 8
@ @ @ @ @ @ @ @
@ @ @ @ @ @ @ @
@ @ @, @ @ @ @ @,
Q = 01*R+00 Q = 02*R+00 Q= 01*R+00 Q= 02*R+00 Q = 01*R+00 Q = 01*R+00 Q = 02*R+00 Q = 02*R+00
- Flow Rate Total Lower Volume - Flow Rate Total Lower Volume
ent N ent N
SO Reag MG (ni/min) Volume (mé) of Reagent (n) SECHCIL e Reag | (me/min) Volume (ne) T —
[« I Conditioning 1 Dw El 0.5 05 [1] [« I 1 Conditioning 7)DW El 05 0.5 0
[ - Conditioning 1) bW E1 0.5 0.5 1] [ - Conditioning 7) DW El 05 0.5 0
® 3 Conditioning 1) bW E1 0.5 05 1] ® 3 Conditioning 7) DW E1 05 0.5 0
® Conditioning 1) bW E1 0.5 05 1] [ I Conditioning 7) DW E1 05 0.5 0
® s Conditioning 1) bW E1 0.5 0.5 1] ® s Conditioning 7)DW El 05 0.5 0
[ Conditioning 1) bW E1 0.5 0.5 1] ® - Conditioning 7)DW El 05 0.5 0
® Conditioning 1) bW E1 0.5 0.5 1] ® 7 Conditioning 7) DW El 05 0.5 0
® B Conditioning 1) bW E1 0.5 0.5 1] ® B Conditioning 7) DW El 05 0.5 0
® ° Conditioning 1) DW E1 0.5 0.5 [i] ® ° Conditioning 7) DW El 05 0.5 i
. 10 Conditioning 1) DW El 05 05 1] . 10 Conditioning 7) DW El 05 05 [1]



Product Nome Applications

COlumnS & ReSinS Actinide Resin Err oA e EEealr ement echnical In  Numbers

Cl Resin L, Technical Inf T Mumbers

Cs Resins Technic

° Column Slze 1 - 20 m| Cu Resin Technical Infa t Mumbers
DGA Resins Actinides, Lanthanides, ¥, Ra Technical In T Mumbers

* Prepacked and self-
packed columns

lon Exchange Resins Analytical grade cation and anion exchange resins Technical I 't Mumbers

Ln Resins thanides, Ra-228 Technical Inf t Mumbers

e Eichrom resins and : fechnicatin

Ca rtridges Nickel Resin Technical Info t Numbers

Pb Resin Pb Technical In T Mumbers

Pre-filter Resin Organics removal Technical In 't Mumbers

RE Resin Th, U, Mp, Pu, Am, Cm, rare earth elements Technical Inf t Mumbers

Sr Resin ST, Pb Technical In 't Mumbers

TEVA® Resin Tc, Th, Mp,Pu, Am/lanthanides Technical Info t Mumbers

Tritium Column . Technical Inf 't Mumbers

TRU Resin Fe,Th, Pa, U, Mp,Pu, Am, Cm Technical In t Mumbers

UTEVA® Resin Th,U,Np, Pu Technical Infi 't Mumbers




Hidex

8 samples simultaneous processing
8 pumps and 8 columns

4 samples simultaneous processing
4 pumps and 4 columns
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Automated sample preparation

v Reduced worker exposure to radioactivity and
hazardous chemicals > Improved user safety

v Improved reliability
v Higher throughput

v Lower overall costs
- higher throughput with less man-hours

v Shorter analysis time
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