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TK-TcScint Resin

The TK-TcScint Resinis the first of arange of resins based
on “Impregnated Plastic Scintillation microspheres”
developed by Garcia, Tarancén and Bagan at the
University of Barcelona.

This range of new products will be comprised of plastic
scintillation microsphere (PSm), supplied by the group
at the University of Barcelona, that are impregnated
with selective extractants.

The TK-TcScint Resin is, as the name indicates, mainly
dedicated to the quantification of Tc-99. The extractant
used in its fabrication is Aliquat336, it further contains
small amounts of a long-chained alcohol. Accordingly,
its selectivity will generally be very similar to the TEVA
Resin.

The figures below (a and b) show SEM pictures of
the non-impregnated PSm, and the
microspheres (TK-TcScint), respectively.

impregnated

Figurel (a and b): left - non-impregnated plastic scintillation mi-
crospheres (PSm), right - impregnated PSm (TK-TcScint Resin).
Taken from Garcia et al.

The TK-TcScint Resin is generally employed as pre-
packed 2mL cartridges for use with vacuum box systems,
or automized separation equipments based on pump
systems

The PSm support employed in the TK-TcScint Resin
is itself acting as scintillating medium, this allows for
a direct measurement of the Tc-99 retained on the
cartridge, no elution and mixing of the eluate with a
liquid scintillation cocktail is necessary.

This has a number of advantages:

e Gain of time which is particularly interesting in
emergency situations

e No mixed liquid radioactive waste

e No Tc elution with HNO, of elevated
concentration and no evaporation / aliquoting of
the eluate

e No cutting of columns or cartridges to push
the resininto LSC vials

Especially the latter two points are interesting in terms
of radiation protection when samples of elevated
activity are being analyzed.

Ideally the chemical yield is determined via ICP-MS or
ICP-OES using Re as internal standard.
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The following graph compares this new approach based
on impregnated PSm Resins such as the TK-TcScint
Resin with classical methods.

In order to easily handle and avoid contaminating
the LSC counter the cartridges should be placed in a
standard 20mL LSC vial for its measurement.

Overview classical radioanalytical method and PS Resin
approach. Taken from Garcia et al.

Typical samples analysed include urine and various
types of water sample. In case of surface water samples
generally a breakthrough volume of > 200mL can be
achieved using 2mL cartridges, making this technique
not only interesting in emergency situations or as
screening tool in decommissioning, but also for use in
routine biomedical or environmental monitoring. For
water samples the chemical yield is generally >98.8%.

The detection efficiency for Tc-99 obtained with the
TK-TcScint Resin is very high, in the order of 89.5(0.6)%,
while the background of the standard 2mL cartridges
is low with ~1.09CPM (obtained in a Quantulus™
detector in the high-energy and low-coincident bias
configuration).

Further the TK-TcScint Resin cartridges show
reproducibly low quench with a mean SQP(E) of 787(7).

The figure below shows typically obtained Tc-99
spectra, as can be seen spectra obtained for three
replicates match very well.

Liquid Scintillation Spectrum of Tc-99 on TK-TcScint.
Taken from Garcia et al.
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The analysis of water samples such as e.g. river and sea
water (typically 50mL) using TK-TcScint Resin cartridges
is rather straightforward.

After filtration, if necessary, samples are heated to 90°C
for 60min after addition of a few mL of 30% H,O, to
assure that Tcis present as pertechnetate. The solutions
are then adjusted to 0.1M HCl using conc. HCI. Once the
samples reach room temperature, they are ready for
separation.

After loading of the sample the cartridge is typically
rinsed successively with 0.1M HCI, 0.1M HNO,/0.1M
HF (only necessary in case Th is expected to be present)
and finally water.

These rinses allow eliminating possible interferences
while Tc (and the internal standard Re) remain on the
cartridge. Load and rinse fractions are combined and
analysed for Re content to allow calculating the chemical
yield of the separation. The TK-TcScint Resin cartridge
can then be directly counted on an LSC counter.

The authors found very good match between expected
and measured activities, for the spiked water samples as
well as for two spiked MAPEP samples.

Using 50mL samples and 180min counting time allowed
the authors obtaining a limit of detection of 0.15Bq/L.

As could further be shown by the authors, this method
can easily be automized. In their case they developed
their own separation unit called OPENVIEW-AMSS,
a modular, vacuum box based equipment. They could
show that both, manual and automized separations
allow for obtaining high chemical yields and detection
efficiencies, no significant differences were observed
when analysing samples in parallel. However, with
respect to hands-on time and radiation protection
automatization provides significant advantages.

HCIB1M HFOAM  Wister
HNO, 0.1M

L=
AL LT [ }

OPENVIEW-AMSS system and scheme of a typical separation of
water samples. Taken from Coma et al.
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Further to the unit developed by the authors the TK-
TcScint Resin cartridges are also compatible with
commercially available equipment such as the Hidex
Q-ARE 100.

Besides water samples urine samples were also analysed
using TK-TcScint Resin cartridges.

With respect to their higher matrix load this kind of
samples requires a thorough sample pre-treatment. The
described method is based on 100mL urine samples that
are first wet-ashed using conc. HNO,, followed by an
additional ashing step in a muffle furnace at 550°C.

The obtained ashis then dissolved in 3mL of conc. HNO,
and diluted to 100mL using deionized water. To assure
Tc is present as pertechnetate the solutions are heated,
after addition of a few mL hydrogen peroxide, to 90°C
for 60min. As described before, Re was used as internal
standard.

By analysing spiked urine samples the authors could
show that accurate results can be obtained using the
impregnated PSm approach. A minimum detectable
activity (MDA) of 0.036Bg/L for 100mL samples and
24h counting was reported.

Further to the analysis of Tc-99, Bagan et al. showed
that Aliquat 336 impregnated PSm resins may also be
used for the analysis of ["*CISCN- used as radiotracer
for study of oil reservoir dynamics.

With respect to the selectivity of the Aliquat extracant,
the compound giving TEVA Resin its selectivity, a use
of the TK-TcScint Resin cartridges for the screening of
other radioelements such as e.g. Pu isotopes or Po-210
seems well possible.

Main applications

Separation and LSC measurement
of technetium
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TK-SrScint Resin

The TK-SrScint Resin is, like the TK-TcScint, a
resin based on “Impregnated Plastic Scintillation
microspheres” developed by Tarancén, and Bagan
at the University of Barcelona.

These new materials consist of plastic scintillation
microspheres (PSm), supplied by the group at the
University of Barcelona, which are impregnated
with selective extractants.

The TK-SrScint Resin is designed for use in similar
separation methods to those employing SR or
TK102 Resins. The selective extractant used in
the production of this PS resin is a crown ether
(also used in SR Resin) dissolved in a fluorinated
alcohol (used in TK102 Resin). Consequently, its
selectivity will generally be very similar to that
of the aforementioned resins, which are primarily
used for Sr or Pb separations.

The figure below shows SEM pictures of the
impregnated microspheres (TK-SrScint).

Impregnated PSm (TK-SrScint). Courtesy of Tarancon et al.

The TK-SrScint is available as pre-packed 2mL
cartridges for use with vacuum box systems or
systems that can be easily automated using pump
systems.

As with the also available TK-TcScint Resin, the PSm
support acts as a scintillating medium, allowing for
direct measurement of the isotope retained on the
cartridge.

Thus,thereisnoneedtoelutethetargetradionuclide
and mix the eluate (i.e. radioactive solution) with a
liquid scintillation cocktail (i.e. organic product).
Incorporating this PS resin thus helps to reduce
the amount of mixed (radioactive + organic) waste
generated during the determination procedure.
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This has a number of advantages:

e Less hands-on time consumed which is particularly
interesting in emergency situations

e No mixed liquid radioactive waste

e No Sr, Pbor Baelutionrequired and no evaporation
/ sample preparation of the eluate

e No cutting of columns or cartridges to push the
resin into LSC vials

Especially the latter two points are interesting in
terms of radiation protection when samples of
elevated activity are being analyzed.

Ideally the chemical yield is determined via ICP-MS
or ICP-OES using Srasinternal standard (comparison
between the initial amount added/present and the
strontium not retained on the PS Resin).

Like for the TK-TcScint it is advisable, to facilitate
handling and avoid contaminating the LSC counter,
that the cartridges are placed in a standard 20mL
LSC vial for its measurement.

The TK-SrScint Resin has been tested in various
water samples, including river, MAPEP, and CSN
interlaboratory samples. Results were compared
with the two most common methods for Sr-90
determination: extraction chromatography using
SR Resin combined with LSC, and successive
precipitations combined with LSC. Sr-90 activity
evaluated using the different methods ranged from
0.49-4.9Bq/L in spiked river water samples, to 5.65-
10.48Bg/L in MAPEP interlaboratory samples, and
4.1Bg/L in CSN interlaboratory samples. Moreover,
in CSN samples, interferences such as Co-57, Co-60,
Cs-134, Pu-238, Ra-226, Pb-210, and Ra-228 were
evaluated.

Prior to applying the PS method using TK-SrScint
Resin, various precipitation methods to remove
Pb from the sample were investigated. lodate
precipitation was selected as the most suitable
method for Pb removal, and further optimization was
performed to increase Sr recovery while decreasing
Pb presence (~3% remaining). The final procedure
included precipitating Pb by adding iodate and
calcium as coprecipitating agents and boiling of the
sample. Once Pb was removed, Sr was precipitated
using hydrogen phosphate in a basic medium, and
the resulting precipitate was dissolved with 8M
HNO, for loading the sample onto the TK-SrScint
Resin.

After analyzing water samples spiked with CSN, Sr
chemicalyields of approximately 87% were achieved.
The analysis considered a background signal of
0.18CPM, and no other radionuclides, including Pb-
210, were detected in the samples.
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For larger samples, such as 1L spiked river water
samples, a carbonate precipitation step was added
to reduce sample volume. In these cases reported
chemical recoveries ranged between 63% and 81%.

LS spectra of the target radionuclide (Sr-90) and the

potential interference (Pb-210) are shown below at
different times to account for Y-90 ingrowth.

| J‘n‘ -Po-210

Liquid Scintillation normalized Spectra of Sr-90/Y-
90 (blue) and Pb-210/Bi-210 (red) on TK-SrScint at
time 0 (A) and with ingrowth daughters at time >21
days (B). Courtesy of Tarancon et al.

The detection efficiency of Sr-90, evaluated at time
0, was found to range between 86% and 51% for
complete and optimal window settings, respectively.
The optimal window was selected to minimize the
possible contribution of Pb-210 to the LS spectrum.
A lower background signal of 0.3CPM, compared
to standard methods, was achieved with TK-
SrScint resin, resulting in a lower detection limit of
27mBg/L (1h counting time). As mentioned earlier,
the inclusion of PS Resin in the Sr-90 determination
method reduced the procedural turnaround time to
5-6hours.

Determination of Sr-90 in milk samples has also
been investigated by Tarancén et al. Their tests
resulted in the detection of approximately 65% of
the total Sr-90.

Sampling (100 mL milk)

I Sr?* carrier (5 mg) + homogenization ]

Extraction (TCA) - )
Filtration I ) Fatand proteins
) | Na, K, P, Mg

{ Precipitation-centrifugation (oxalates)
) ICP measurement

Dissolution in 6 M HNO;
Ca, Sr (%)

5hours
(including 1 h measurement)

1. 2mL6MHNO;

2. 10 mL sample (6 MHNO;)
3. 2mL6 MHNO; (x2)
4

. 2mL6MLINO;(x2)

Sr-90 determination procedure in milk
samples. Courtesy of Tarancon et al.
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According to the results obtained by Tarancén et
al. (2024) when testing IAEA milk powder samples,
the Sr-90 activity quantified using the TK-SrScint
Resin was in agreement with the reference activity.
Moreover, interferences such as Ca, Na, and K
were shown to be removed by observing a clear
Sr-90/Y-90 spectrum and through measurements
taken with ICP.

Main applications

e  Separation and LSC measurement
of strontium (Sr-89/90)

01/10/2026 16:56:44 ‘ ‘

51



Extractive Discs
» Range of selective impregnated membrane filters
o @ =25mm and 47mm Discs will be available

« Various extractant systems (TK100, TK201, GrossActinide, CU,...) in beta-testing

» More Discs under development

» For use in filtration or passive sampling set-ups

\ / >o’\\

T RISHKEM

Expertise in Separation Chemistry

Use of TK-GrossActinide Discs for direct alpha spectrometry of agueous samples
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Alpha spectrum, 25mm TK-GrossActinide Disc, Alpha spectrometry
20 mL HNO, at pH2 spiked with measurement
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Alpha Spectrum,
47mm TK-GrossActinide Disc,

100 mL Pedras mineral water at pH 1

TK100 Discs for passive
sampling in soils

DGT set-up using TK100 Discs for Sr and Pb capture

TK201 Discs for Tc-99

preconcentration from waste water

Sample preparation
Manual filter disk-
based ExC workflow

Experimental setup, Tc-99 concentration and purification from

waste water using TK201 discs for preconcentration

(3) Elution

4) Rebuffering

ExC-IC-ICP-MS
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« Selective Diffusive Gradients in Thin Films (DGT)
for the Simultaneous Assessment of Labile Sr and Pb
Concentrations and Isotope Ratios in Soils »

Anal. Chem. 2022, 94, 6338-6346

Stefan Wagner, Jakob Santner, Johanna Irrgeher, Markus Puschenreiter,

Steffen Happel, and Thomas Prohaska

TRISKEM INTERNATIONAL p
ZAC de I'Eperon - 3, rue des Champs Géons - 35170 Bruz - FRANCE
Tel +33 (0)2.99.05.00.09 - E-Mail : contact@triskem.fr
www.triskem.com
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« Quantification of technetium-99 in wastewater by
means of automated on-line extraction chromatogra-
phy - anion-exchange chromatography - inductively

coupled plasma-mass spectrometry »

Michael Sperling, Andreas Faust, David Clases™ and Uwe Karst

J. Anal. At. Spectrom., 2024, 39, 2774-2782
Maximilian Horstmann, C. Derrick Quarles Jr, Steffen Happel,
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Auto-deposition KIT AC 05 ADK oo

Instruction for Use I L Il

(1) Plastic rotative unit, (2) Flat circular
magnet Ring, (3) Disk, (4) Ring, (5)
Clamping ring, (6) Retaining clip

Insert (2) Flat circular magnet Ring into
(1) Plastic rotative unit then the (3) Disk
and the (4) Ring
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Place the (6) Retaining clip in the
(5) Clamping ring

The system is ready for deposition in a

beaker on stirring plate

v

Tighten the (5) Clamping ring in the (1)
Plastic rotative unit
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Products Applications™*

Pa, Ag, | removal

Actinides, Lanthanide separation and purification (e.g. Lu-177),
Ac-225 purification

TK222 Resin Ac-225, Lu-177
@ TKEEEMI‘?esin """""""""""""" I‘_anthani;‘iue;removal from acidic ;%ALlents """"""""""""" @

Tee7Resn | S0determinationviav90

TK2 ’I’I/E/B Resin; """""""""""" Lanthani(y:‘I;;eparatior;;.g. nca Lu—177, nca Tb161) """""""""

A SR SnznseGaActnides

weEzn B s U PaGaFeNbMoPe

TK—GAWIESiSCS """""""""""""" S creeninf':‘zﬂf;‘ actinideﬂs";y alpha s';‘J;;trometry',‘ QC """""""""

Guar‘aﬁé‘esin """""""""""""" éemoval ';%"c;rganic irr;;;rities, Ge68 """""""""""""

W 5 | teovmesswementvialsc

TK-SrScint Separation and determination of Sr-89/90 via LSC

*Main applications are shown in blue

Upcoming new products :
TK300 Resin, SE Resin,
New iSheets and Discs,...
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