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@ DEAR CUSTOMERS

We wish you a good return from summer time. We hope to meet you in the different conferences that will
take place starting in September: TrisKkem Users’ Group Meeting in Bath (UK), ERA12 in Bath (UK), ISTR
2014 in La Baule (FR), Triskem Users’ Group Meeting in Moscow (RU)...

This issue of the TrisKkem Infos is dealing with examples of rapid methods, more specificaly with methods for
the determination of actinides and strontium-90in large seawater samples.

Our customer serviceis at your entire disposal at contact@triskemr. Michaela Langer
TRISKEM CEO

Requirements on detection limits in environmental monitoring are in general very strict. The Fukushima
accident, on the other hand, has stressed the need for laboratories to provide results in a short time. In
case of incident situations this can be easily achieved as applicable alarm/action levels are rather elevated
(small sample masses and short counting times). Adjustments of these methods are required when
applied to routine environmental samples in order to meet requested low detection limits. Then to remain
with reasonable analytical processing times, work with larger sample volumes/masses helps keep
counting time short.

This issue of the TrisKkem Infos is dealing with examples of such methods, more precisely with methods for
the determination of actinides and radio-strontium in large seawater samples. Recently important work has
been done on sample pre-treatment methods drastically reducing time consumption and matrix content of
column loading solutions. Sample pre-treatment of up to 80L can be achieved in 4-8h with overall chemical
yields (incl. sample-pretreatment, separation and source preparation) in the range of 85-95% [1].

Figure 1 shows the preconcentration steps employed for the separation of Pu/Np and Am/Cm from 80L
seawater samples. An iron hydroxide/Ti3+ precipitation is used as first step to co-precipitate and
concentrate the actinides, careful control of the pH reduces the amount of Ca co-precipitating. The second
precipitation with LaF; allows for iron and titanium removal. Pu and Np are then separated on TEVA Resin
and Am/Cm on DGA Resin according to the steps shown in Figure 2.

If Th or Po are present, they will be retained on the TEVA Resin from 3M HNOs;. Th is easily eluted with
9M HCI, its removal can be improved by further increasing the volume of the rinsing step. Po*" is strongly
retained on TEVA Resin from hydrochloric acid at concentrations between 0.1M and 10M. It does not
interfere with Pu determination by ICP-MS, and it will not typically co-precipitate during CeFs
microprecipitation, but in case the alpha spectrometry source is prepared by electrodeposition it might
introduce spectral interference. In that case, an additional removal step might be necessary, for example,
evaporation to dryness at high temperature from HCI solutions. U is retained on the DGA Resin and can
be removed together with La and Ca with 0.05M HNOs. If any [=To passes on to the DGA Resin, it would
also be eluted in this rinsing step.

The overall chemical yields obtained for samples of 16-80L are greater than 85%: the chemical yield for
2Py is 86.4% +/- 3.9%, and for *>Am 94.0% +/- 3.4%.
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The minimum detectable activity (MDA) obtained for 16h counting time, an alpha detection efficiency of
about 25%, 40L sample volume and a chemical yield of 90% is about 13uBg/L. The MDA obtained for 7
days counting with an alpha detection efficiency of about 25%, 80L sample volume and a chemical yield of
90% is about 1uBg/L. Plutonium isotopes may also be assayed using ICP-MS, with enhanced separation
steps to ensure high decontamination from ***U [2]. (NEXT) PAGE 2
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240L filtered seawater
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Figure 2: Separation scheme for actinides in 80L seawater sample [1].

*For Pu determination by ICP-MS an additional purification of the Pu fraction is necessary to further reduce U.
By using an UTEVA/DGA protocol, U removal will be up to 10E6 - 10E7, using DGA only up to 10E5 - 10E6.
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Two new rapid methods for the determination of radiostrontium in seawater samples have been developed at the
Savannah River National Laboratory (SRNL). One method allows for the determination of both #sr and *°Sr in up to 2L
seawater samples. Details of the procedure are shown in figure 3. Two purified fractions are obtained, a Sr fraction (via
SR Resin) and a Y fraction (via DGA Resin). °Sr can thus be determined in two different ways: by LSC measurement
of the Sr fraction, or via *°Y through Cerenkov or LS counting of the Y fraction. This approach also allows for the
determination of *Sr and °°Sr through independent measurements, especially interesting in case of very high activity
ratios. ®°Sr can be determined by Cerenkov counting of the Sr fraction, whereas *°Sr can directly be determined via *°Y

as discussed before.
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Figure 3: Separation scheme of strontium in seawater samples [3].

%y results obtained for 1 to 10L seawater samples via *°Sr and *°Y with both methods, are given in Table 1. Chemical
yields were determined by ICP-MS using stable Sr or Y.

The second method, a rapid method for *°Sr in large seawater allows assaying *°Sr at very low levels. The new method
employs novel pre-concentration steps to collect *°Y quickly from up to 10L seawater to achieve a very low minimum
detectable activity (MDA) [3]. An MDA for %5y of 0.61 mBq L* may be obtained with this method using a 10 L seawater
sample aliquot, counting 1000 minutes with gas flow proportional counting. Following the pre-concentration of %Y from
the seawater, DGA Resin is used to rapidly separate Y from seawater samples and remove additional beta
interferences. Gas flow proportional counting, liquid scintillation or Cerenkov counting may be used to count the purified
%Y and determine *°Sr present in the seawater sample. This new sample preparation method takes < 8 hours.

For more information contact or visit our website Y
http://www.triskem-international.com/ Y
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@ AGENDA

We'll be

participating to

the

following upcoming conferences

and are very much looking forward

to meeting and discussing with you

there!

° TrisKem Users’ Group
Meeting, 16/09/2014, Bath (UK)
http://www.triskem-

international.com/pageLibre0001440d.

asp

° ERA12 - Nuclear &
Environmental Radiochemical

Analysis, 17-19/09/2014, Bath (UK)
http://www.rsc.org/Membership/Networ

king/InterestGroups/Radiochemistry/E

RA12/?CFID=636621&CFTOKEN=66f

83f173b853bb4-BDOFEFBC-063C-

OFE8-99DFE8BF86289728

°ISTR 2014 - The 8th

International Symposium on
Technetium and Rhenium:

Science and Utilization, 29/09-
03/10/2014, Pornichet La Baule

(FRANCE)

http://istr2014.sciencesconf.org/

° TrisKem Users’s Group

Meeting, 6-7/10/2014, Moscow

(RUSSIA) — more information soon on
our website or contact Tatiana
Semenova at tsemenova@triskem.fr.

You will find an update on our
participations to conferences

on our website

www.triskem-international.com

Spiked Chemical yield Bias
sample | activity °Sr Sr (%) Y (%) of (%)
(L) (mBg.L™ SR Resin use DGA Resin use replicates |\

88.8 +/- 5.3 (1SD) na 1.2
! 148 na 95.0 +/- 1.6 (15D) 1 3.1
81.9 +/- 4.1 (1SD) na 4.2
2 148 na 89.1 +/- 2.8 (1SD) 4 6.6
4* 740 na 91.6 +/-2.6 1 -2.0
4* 74 na 88.7+/-2.5 1 0.0
10* 74 na 93.0 +/- 2.4 (1SD) 3 -2.7

Table 1: Results obtained for 2 hours counting; * values obtained using DGA

Resin only.

Results indicate that °Sr can be determined accurately, and with high yield,

through both fractions.

Samples of 4 up to 10L, in more recent tests even up to 40L, were tested with
this scheme. The chemical yield determined via stable Y is 91.9% +/- 2.5%.
The average bias is -2.0%.
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Inductively-Coupled Plasma Mass Spectrometry and Alpha

InBrief: TrisKem Users’ Group Meeting, Bath

We are pleased to invite you to our Users’ Group Meeting taking place on the 16™ of
September in Bath (UK).

During the meeting amongst others the following topics will be discussed:

- Rapid methods for the determination of Actinides and Sr
- Determination of radionuclides in large environmental samples

- Determination of long-lived radionuclides in nuclear waste and decommissioning
samples

- New developments

You are very welcome to present your work !

If you wish to participate, could you be so kind to fill the registration form available at
http://www.triskem-international.com/iso_album/registration_form_ugm_bath.pdf and send

it by e-mail to tsemenova@triskem.fr, fax +33(2) 99 05 07 27 or postal mail to TrisKkem
International, Parc Lormandiére, Bat.C — Campus de Ker Lann, 35170 Bruz, France until
the 1% of September 2014.

If you wish to present your work, could you be so kind to fill the registration form enclosed

and send it by e-mail to abombard @triskem.fr

We are looking forward to meeting and discussing with you !

http://www.triskem-international.com/pageLibre0001440d.asp

DO NOT HESITATE TO CONTACT US FOR MORE INFORMATION

TRISKEM INTERNATIONAL
Parc de Lormandiére Bat. C « Rue Maryse Bastié + Campus de Ker Lann ¢ 35170 Bruz « FRANCE
Tel +33 (0)2.99.05.00.09 * Fax +33 (0)2.99.05.07.27
www.triskem-international.com ¢ email : contact@triskem.fr
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