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Outline

* General information on DGA
= Actinide/Am separation

= Actinides in large soil samples
= Ra/Ac separation

= Sr/Y separation

= Conclusions
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DGA Resins

Extractant:

Extraction Equilibria:
M* +3X~ +3DGA < M(DGA), X,

M* +4X"~ + 2DGA < M(DGA), X,
with X= NO," or CI

= DGA, Normal (NN.N’.N*=tetra-n-octyldiglycolamide)
Generally used

= DGA, Branched (N N.N’N*=tetrakis-2-ethylhexyldiglycolamide)
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= Very favourable retention of Am on DGA compared
to other Eichrom Resins (e.g. TRU):

Am fixed at high concentrations of HNO, or HCI (R’ ;\ 03 =
2-5.10* and R’ |, = 500-10%)
Am stripped by either 0.01 M HNO3 or 0.1-IM HCI (R’ = 1)



eichrom Acid dependency of kR’ for Am, Pu, U and Th
expertise. in HNO; and HCl on DGA, Normal
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ecichrom Acid dependency of kR’ for Am, Pu, U and Th
expertise. in HNO; and HCl on DGA, Normal
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Sapertise. in HNO; and HCl on DGA, Branched
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ecichrom Acid dependency of kR’ for Am, Pu, U and Th
Sapertise. in HNO; and HCl on DGA, Branched
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= Selective separation from Pu with either 0.01M
HNO, or 0.5M HCI on DGA Resins in principle
possible
R'p, = 103-10°
= Selective separation Am/U on DGA,Normal:
Stripping U with 0.25 M HNO,
Stripping Am with 0.25 M HCI

) )
" R’bga Branchea SMaller than R’poa Normal
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eichrom Particular case Am(lIl) in presence
expoitise. of Fe(lll) in HCI on DGA, Normal
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Equilibria for the synergistic extraction
of Am(lll) from HCI + FeCl,

Am* +3Cl™ +3DGA < Am(DGA),ClI, (1)
Fe* +3Cl™ + 2DGA < Fe(DGA),Cl, 2)
Am** +3Cl~ +3FeCl, + 3DGA <> Am(DGA), (FeCl, ). (3)
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cichrom R’ for Am(lll) on DGA,N
expertise. from 1 M HCI + M(lID

50-100 mm, 1 h contact time, 22(1)°C
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Application to environmental samples

= Method for analysis of Am, Pu (and Np) in large
soil samples (SRS)

= Applied to 100 — 200 g samples leached with
HNO, and HCI

Rapid separation method using cartridges and
vacuum box

= Also applicable to other difficult matrices
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ecichrom Flowchart for the Preconcentration

expertise. of Am and Pu from 100 g of Soil
Soil (100 g) T
M uffle 500°C ' racer
Leach
6 M HCI
Leachate
~500 mL
3to4 M HCI
Filter
Strip
0.25 M HCI
2 mL 0.03 M Oxalic Acid
DGA
M atrix 1
to Waste
Am/Pu

20 mL 16
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Elution of Am and Pu from 100 g Soil Leach on DGA Resin
2.0 mL column of DGA Resin (50-100 um), 1.5 cmi.d. x 1 cm length

1035"'I"'///I/'"I"'I"'I"'I"'I"'
O .
Load Rinse |Rinse| | Strip
40M |3.0M 0.25 M HCI
10° (+450mL) HCl |HNO 0.03 M Oxalic acid E
’ Q
y \
g 101_- O —:
=
Q.
&)
2%
10° | e -
03 O intomy oo ® ~o ;
0% lost in load D in20mYy 7604
1 <0.5% lost in rinse 1\ in 30 mL
[ ]\
10" +———1——, L L L L A
0 1 225 230 235 240 245 250 255
Bed VVolumes
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Fraction of Major and Minor Constituents
Removed from Am/Pu Fraction

Major Constituents

Fraction Removed

Al
Ca
Fe
Mg
P

Lanthanides

LLa-Nd
Sm-Eu

Minor Constituents

Ba, Cu, Mn, Na
Ni, Pb, Si

3 x 10
3 x 10*
4 x 10*
6 x 10
>10°

~2
negligible

>10?
>10?
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eichrom Flowchart for the Separation of
Esportise. Pu and Am from Preconcentrate

Am, Pu
20 mL
HCI + oxalic acid

k HNC)3

Am, Pu
25 mL
3 M HNO3

|

2 mL
TEVA
Am Strip :
Am Strip
2 mL Adjust
DGA with > mL
(NH4)SCN TEVA
Matrix to
Waste _| Am to Alpha
Evaporate Into Spectrometry

Waste 19
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Results of Rapid Soil Method (100 g Soil)

MAPEP-04 MAPEP-05
Found Reported Found Reported
Isotope (Bg/kQ) (Bg/kg) (Ba/kg) (Bg/kQ)
238p, 31.2 35.4 59.0 60.8
“Am 68.4 69.0 107 94.0
Results based on : 50 to 60% recovery of “**Am
40 to 65% recovery of “**Pu
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Pu fraction: 100 g MAPEP-05-MaS$14 Soil Sample

(FWHM: 62.2 keV)
Pu-242 \ (FWHM: 61.8 keV)

/ Pu-238

~MARKER INFO
Left Marker: 334 ; 45069 keV PowHM, PwW'THM: 62218 135141 ke
Right Marker: 476 : 49776keV  Gaussian Ratio: 1.191
Centroid: 434 : 4338.2 ke ROl Type: 1
Area: B8144 =0.38% Integral: £3144
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Am fraction: 100 g MAPEP-05-MaS$14 Soil Sample

(FWHM: 76.2 keV)
 Am-241

(FWHM: 73.2 keV)

Am-243
| L‘
~MARKER INFO
Left Marker: 540 : 50344 keV PowHM, POTHM: 73213, 164 473 ke
Right Marker: 627 : 53056 keV Gaussian Ratio: 1.232
Centroad: 602 : 52289 keV ROI Type: 1
Arear 20266 070X Integral: 20266
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Radium/Actinium separation

= Nuclear medicine

= Determination of 22°Ra and 228Ra in environmental
samples

Chemical yield: *3Ba (y-spec.)
Measurement of 22°Ra via o.~spec after micro-precipitation
Measurement of 222Ra via 22Ac (GPC)

= Actinium: La and Ce used as homologues
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Radium/Actinium separation

Load 5.0 mL 6.0 M HNO, UTEVA load eluate
spiked with ““"Ra(11} or “*Ac(lII)

10°
E
g 10°
&
04 7
10' Background
grod \Rinse
6.0M
, HNO,
10 1 T | | LRAS RARE1 T T | i AR RARSRARN RALS RARN RAAS LAAN RARS RALS RARE LA
.01 2 3 45 6 7 8

9 10 11 12 13 14 15 16 17 18 19 20
Bed Volumes

Separation of Ac(IIT) and Ra(II) on TODGA resin (50-100 pm) with 6.0 M HNO; and 0.1 M HCI, 0.5 mL bed volume,
flow rate equals 2 mL/min load/rinse, 1 mL/min strip, 22(1)°C.

= Application in Ac-225 separation for Bi-213 production
= DGA on Silica
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* New draft method using MnO, and DGA
= Water samples

= Advantages:

High sample throughput
Via GPC and a~spec

No need to wait for 22°Ra to equilibrate
Only one aliquot for both Ra isotopes (0,5 —1L)

Detection limits
Ra-226: ca. 1 mBq.L",
Ra-228: ca. 10 — 40 mBq.L"!
over night counting

= Disadvantage:

No internal standard for Ac .
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= MnO, resin used for preconcentration
Column mode (batch mode also possible)
1L aliquotes, flow rate 15 mL.min, 1 g MnO,, Resin

133Bqg for extraction yield determination

Ba/Ra elution with 5M HCI / 1,5% H,O,

Sample stored > 30 h for Ac-228 ingrowth
* Load onto DGA cartridge

Rinse with 5sM HCI

Ba and Ra pass during load and rinse
Other alpha emitters and Ac are retained
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Ac selectively eluted with 2M HCI
Microprecipitation with CeF; and GP counting

= Good Decontamination factors for potential
interferents

20Gr/?°¥Y and #°Pb/?'°Bi/*°Po > 1000
Uand Th > 300

= VYield for 33Ba and 228Ac in the order of 80%
= Sample load and rinse combined for 22°Ra
determination

Source preparation for o~-spectrometry via
microprecipitation (BaSO,)

yield determination via y-spectrometry
28
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8 Alpha - 1.CNF MmEE -
File MCA Calbrate Display Analyze Edit Options Datasource Help E
e | [ (DB o]0 4] Wiw|a|e|x| -0l @@ S
Idle Channel: 145 : 3929.7 ke¥Y Counts: 0 Preset: 86400§17790.05 §

Acquire

Start | [PStop
Expand On
Clear,

= 226Rqg spectrum of a tap water sample (500 mL) after
separation and microprecipitation with BaSO, (¥3Ba as yield

monitor)

= No interference from 22°Ra daughters after ingrowth

ROI Index:
1

Datasource

SAMPLE INFO

o | =]

Title:
ID: Ra2p720i3 Sample Geometry: Shelf 2 =
Type: Geometry ID: o
Quantity: 1.00  Unit Buildup Type: E
2
|For Help, press F1 | Execution Status: ready
R Start| 4 Geniz 2000V.. | @ Alphasnalyst | Genie 20004ipha .| T |alpha-DET04 |[T]Alpha - 1.CNF = Microsoft Pow... | [125  4:03 PM
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= Sr/Ca: no separation, Sr/Ba separation possible
= Separation of Y from Sr/Ca
= Stripping of Y with 0.5 M HCI

= Potential applications:

Preparation of high purity Y and Sr by combining Sr and
DGA Resins (Nuclear medicine)

Direct analysis of 8Sr and °°Y via Cerenkov counting using
2 columns method
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Loading 8M HNO,
SrY, Ca

Sr

Y, Ca

DGA

Separate
cartridges

—

¢5Sr 4aCaeBa kY<04
1E+2 o
+
*
%y
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e @ b
*
*
k' 1E+0 ®
L
Rinse with H,O py A
1E-1 1 3
A
1E-2 T .
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1/ Rinse with 0.1M HNO, Sr Resin

,—; 2/ Elute Y with 0.5M HCI

BICE

L]
— 1/ Ca, traces of Sr

—= LY
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Conclusion

Applications for DGA Resin
Am determination in difficult matrices

Preconcentration of Actinides from soil
leachates
Ra/Ac separation

225A¢ for nuclear medicine

In combination with MnO,: Ra-226/8 determination
Y/Sr separation

Use in combination with Sr resin
Nuclear Medecine (°°Y production)
Environmental analysis
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