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Introduction NPL

= Zirconium as an element
= Production of 88Zr and 8°Zr
= Planned standardisation of 23Zr

= Recovery and purification of ®>Zr from fission product

mixtures

(This work was carried out by Peter lvanov and Ben Russell)
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3.0

2.7
. 2.4
<+ 2.1
o138
<1>J 1.5
= 1.2
© 0.9
0.6
0.3
0.0

=)
vHe

Zirconium mass distribution

m Natural
(= w Fission

90 91 92 03 94 95 96
Mass number



Activity, rel. un.

NPLE

ZI rC O n I U m -88 an d -89 National Physical Labor;;oy

= Used medically

- Absorption of Zr on anion resin:

- Load solution:  12M HCI Elution: 6M HCI

- Load solution:  3M HF Elution: 1M HNO,
lvanov, P.I et al, ‘Cyclotron production and radiochemical
purification of 888%Zr via a-particle induced reactions on natural
strontium’, Applied Radiation and Isotopes, 90, (2014), 261-264

3500 20000
3000 ] 17500 - B
| . ) )
2500 - 5000 |
1 c 12500
2000 - S |
— ] L 10000
1500 — ) .
= 7500 -
o -
1000 - <
| 5000
oO————F———7 7T T T T T oO+——7—7T "7 T 7 7 T T
0 2 4 6 8 10 12 14 16 18 20 0 5 10 15 20 25 30 35 40 45 50

Retention volume, ml NPL Management Ltd - Internal Retention volume, drops



Zirconium-93 NPL

= Standardisation of 93Zr

- High yield (>6%), long lived (t.,: 1.6x10° y) fission product
- Also activation product from irradiation of zircaloy in fuel
- Dominant nuclide 0.5-5 million years

= Relatively pure

- Need to separate from residual fission products
- Have to separate from *™Nb daughter

What else do we say here?
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Recovery and purification of ®Zr NPLE
from fission products
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Recovered as useful radionuclide from irradiated

uranium targets
ICP-MS response to Y, Zr and Nb
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NPL

Zr behaviour
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Zr separation

= U-TEVA

Yttrium weakly adsorbed in 9M HCI
Zirconium strongly adsorbed in 9M HCI
Niobium strongly adsorbed in 9M HCI

Zirconium weakly adsorbed in 9M HNO,
Niobium weakly adsorbed in 9M HNO,

= Therefore

Load in strong HCI to remove lanthanides
Recover with strong nitric acid
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Zr separation NPLE
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= TEVA

- Zirconium strongly adsorbed in 12M HCI
- Niobium strongly adsorbed in 12M HCI

- Zirconium weakly adsorbed in 10M HCI/1IM NH,F
- Niobium strongly adsorbed in 10M HCI/AM NH,F

= Therefore

- Load in strong HCI to adsorb zirconium and niobium
- Recover zirconium with 10M HCI/IM NH,F
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Zr separation next steps NPL

= Fission products

- Behavior of antimony and other fission products on U-TEVA
and TEVA

= Optimisation

- Specific isolation of zirconium
- Use of stacked columns
- Try and avoid use of HF
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Conclusions NPL

= Separation and purification of zirconium

- Work so far suitable for:
Separating 8Zr from Y,0; target
Purifying °3Zr sample — main issue: removal of ®™Nb and >?Eu

- Extend to spectrum of fission products

= Future

- Test removal of niobium with 22m"Nb/tantalum
- Stacked columns
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The National Measurement Svstem delivers world-class
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The National Measurement System is the UK's national infrastructure of measurement
laboratories, which deliver world-class measurement science and technology through four
National Measurement Institutes (NMls): LGC, NPL, the National Physical laboratory, TUV NEL
the former National Engineering Laboratory, and the National Measurement Office (NMO).



