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5Fe: Analysis Requirements NPLE

Produced by irradiation of stable iron with
neutrons

Major contributor to residual activity present
in steel

' Routine environmental monitoring

Nuclear decommissioning
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Current Methods for Iron-55 Measurement NPLE

National Physical Laboratory
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Previous Triskem UGM showed that TK400 resin was an option for Fe separation
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Iron-55 Separation with TRU Resin NPLE

National Physical Laboratory

TRU Resin Product Sheet

TRU Resin

Extractant system: CMPO mixed in tri-n-butyl
phosphate (TBP)
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https://www.triskem-international.com/scripts/files/5f463454d19887.93352446/PS_TRU-Resin_EN_161007.pdf

Developments - TK400 Resin NPLE

TK400 ResiIn

= Based on a long-chain alcohol i.e., octanol
Impregnated onto an inert support. AN N0

= Suitable for the separation of protactinium,
iron, gallium and niobium.

= Minimum capacity of ~ 10 mg Fe/mL
compared to 2.5 mg Fe/mL for TRU resin
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Initial Results - K, plots: TK400 Resin NPLE

National Physical Laboratory

Varying HCI conditions (0.01 to 10 M) Varying HNO4 conditions (0.01 to 10 M)
Fe + Group 1 and 2 Fe + Group 1 and Group 2
103 103
High Fe retention under
HCI conditions
1o? o Low retention of Sr
. te o D : -
< i Can elute Fe using dilute
o et 104 B HCI or HNO, (0.01 M)
; | Al o il
10 102 10 10° 10* 10 102 101 10° 10!
[HCI] M [HNO;] M

2021 Triskem User Group Meeting, 24" November



Initial Results - K, plots: TK400 Resin
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Proposed Method - TK400 Resin NPLE

Separation Scheme

1) Load: 10 mL 9 M HCI

H

Zy -

9 M HCI solution
spiked with 100
Bg °°Fe source

LSC Measurement

Transfer eluted S5Fe
samples to a LSC vial
containing 12 mL of
Ultima Gold AB + 0.5 mL
of H;PO,

TK400

v
2) Wash: 30 mL 9 M HCI

— Eluent B: 5 mL 0.01 M HNO,

A 4

Eluent A) 5mL 0.01 M HCI
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Initial Results - TK400 Resin NPLE

National Physical Laboratory
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Typical >°Fe recovery achieved with TK400 resin: > 80 %
On-going Work: LSC measurement of blank sample spiked with Fe-55, Ni-63 and Sr-90 separated on TK400 resin
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Next Steps

Expert se in Separation Chemistry ~ National Physical Laboratory

1) Load: 10 mL 9 M HCI

* Investigate alternative eluting agents L
e.g., ammonium fluoride, which can
lead to Improved Fe-55 chemical ]

recoveries and avoid co-elution issues.

TK400

 Investigate the effectiveness of TK400
resin in the presence of high matrix
samples.

v

2) Wash: 30 mL 9 M HCl L Eluent C: 2x 5 mL 0.01 M NH,F

— Eluent B: 5mL 0.01 M HNO,

A 4

Eluent A) 5mL 0.01 M HCI
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