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TK400 Resin

Main Applications

- Separation of protactinium
- Separation of iron

- Separation of gallium

- Separation of niobium

Packing

Order N°. Form Particle size

TK400-B25-A,
TK400-B50-A,
TK400-B-100-A,
TK400-B200-A

25g, 50g, 100g and 200g bottles TK400 Resin 100-150 pm

TK400-C20-A 20 and 50 2 mL TK400 Resin columns 100-150 ym

TK400-B10-S,
TK400-B25-S,
TK400-B50-S, 25g, 50g, 100g and 200g bottles TK400 Resin 50-100 uym
TK400-B100-S,
TK400-B200-S

TK400-R10-S 10 2mL TK400 Resin cartridges 50-100 uym

Physical and chemical properties

Density: 0.38 g/mL TK400 Resin
Capacity: 10mg Fe/ml minimum’

Conditions of utilization

Recommended T of utilization : 20-25°C
Flow rate: A grade: 0.6 — 0.8 mL/min, utilization with vacuum or with pressure for s grade resin
Storage: Dry and dark, T<30°C

For additional information see enclosed literature study

! Capacity determined with a load solution of 10ml of 10mg Fe**/ml in HCI 9M on a 2ml TK400 column.
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TK400 RESIN

The TK400 Resin is an extraction chromatographic
resin that is comprised of octanol impregnated onto
an inert support. Knight et al." showed that long-
chained alcohols, especially octanol, show very
interesting selectivity towards Pa at high HCI
concentrations, allowing for facile Pa/Np
separation using column chromatography. Jerome
et al.2and lvanov et al.3 characterized the TK400
Resin with respect to its selectivity for a number of
elements including Pa, Np, U and Th (Fig. 1).
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Figure 1 : Dw values of selected elements on TK400
Resin in HCl at varying concentration, data provided
by Ivanov et al.’

They found that Pa retention sharply increases at
high (= 7M) HCI concentrations whereas most
other elements tested are not retained, an
exception being Fe.

At HCI concentrations < 6M HCI on the other hand
Dw values of Pa were found to be low allowing for
its elution in a small volume. Ostapenko et al.*
found a similar trend for Pa retention with k’ values
being high for Pa at high HCI concentrations (9M).
These results correspond overall well to the
selectivity observed by Knight et al. when
performing Np/Pa separation (Fig. 2).
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Figure 2: Elution study, Np/Pa separation on octanol
resin (taken from Knight et al.!)

The use of TK400 for Pa purification has been
reported in a range of different fields24, including
applications such as nuclear medicine,
geochemistry and nuclear forensics.

Figure 3 shows Dw values of an additional set of
elements in HCI on the TK400 Resin determined by
Dirks et al.”.

The resin shows high selectivity for Nb at high HCI
concentrations over other elements tested such as
Ta, Zr, Hf and lanthanides which are not, or only
very poorly as in the case of Ta, retained by the
resin.

1,0E+03
+/*
1 gson eNb #Ta ¢Th AU eZr eHf
Ti Eu mNd mYb mY mSc
* ¢
2
1,0E+01 .
*
3 "] - H
- * [ ] "0 =i o B
| l A *
1,0E4+00 reé
2 $
A
L PS
@
1,0E-01 = ® *
| |
1,0E-02
0,01 0,1 c(HCl) / m 1 10

Figure 3: Dw values of selected elements on TK400 Resin in HCI at varying concentration taken from Dirks et al.’
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Figure 2: Elution study, Nb separation from selected cations, 2 mL TK400 column

With respect to its selectivity the TK400 Resin
shows the potential to allow several interesting
separations such as Nb/Zr and Pa/U/Th.

The results of an elution study on the separation of
Nb from a number of elements, including Zr, and
the separation method used to obtain these results
are shown in Fig. 4 and Fig. 5, respectively.
Jerome et al.2 employed the TK400 Resin for the
separation of Pa from its descendants following the
procedure shown in Fig. 6.

They found that U, Th, Ac, Ra and Pb were
removed from the resin during load and rinse,
allowing for obtaining a clean Pa fraction with high
chemical yield (~83%).
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Figure 3: Nb separation on TK400 Resin
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Figure 4: Pa separation from its descendants
following Jerome et al.”

Another interesting application of the TK400 Resin
was described by Tieu et al.8. They used the TK400
Resin for a single cartridge separation of Ga-68
from irradiated solid Zn targets, rather than the
more frequently encountered ZR Resin/TK200
Resin combination. The authors achieved chemical
yields of 82%. Ga was recovered in 3.5 mL 0.2M
HCI of sufficient purity to allow for labeling
[68Ga]Ga-DOTA-TATE with >70% RCY?®.

The fact that the TK400 Resin shows higher Fe
capacity than e.g. TRU Resin makes its use in the
analysis of i.e. decommissioning samples
interesting. A method combining the use of the
TK400 Resin (separation of Fe, Nb and Mo from
most matrix elements) and ZR Resin (subsequent
separation of Fe from Nb and Mo) is currently being
optimized. Figures 7 and 8 show typically obtained
elution profiles.
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Figure 5: Fe/Nb/Mo separation from selected

elements, TK400 Resin

As may be seen, while Fe, Nb and Mo are well
retained a large number of other elements, such as
e.g. Zr, U, Th, Cs, Co,... are removed during load
and rinse.

These three elements may then be eluted in dilute
HCI and directly loaded onto ZR Resin for further
separation (Fig. 8).

Fe/Nb/Mo separation on ZR Resin
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Figure 6: Fe, Nb and Mo separation on ZR Resin
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The fact that the TK400 Resin shows high
selectivity for Fe and Nb but not for Zr may also
allow its use in the separation of Zr-89 from solid Y
targets, with the aim to further lowering the amount
of these impurities in the final product.

First tests showed that loading a simulated
dissolved target solution containing Zr, Y, Nb and
Fe through a TK400 Resin cartridge at 9M (or 10M)
HCI, followed by a rinse under the same conditions
will allow retaining Nb and Fe on the TK400 while
Zr (and Y) will pass through. Combining the load
and rinsing fractions containing Zr, adjusting them
to 11M HCI and loading this solution through a TBP
Resin cartridge (similar to the method described by
Graves et al.®) will then allow a clean Zr separation
with high chemical yield. It should be noted that
alternatively 10M HCI may be used as loading
condition on both cartridges. This could simplify the

PRODUCT SHEET

separation, as the intermediate HCI concentration
adjustment is not necessary. It might further allow
for the use of stacked cartridges in the initial
loading step, this modification will require further
testing though.

Zr is finally eluted from the TBP cartridge using
dilute HCI.

If desired, Nb and Fe may be recovered from the
TK400 cartridge using dilute HCI.

Fig. 9 and 10 show typically obtained elution
studies under the described conditions.

Nb and Fe removal from Zr on 2 mL TK400 cartridge
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Figure 7: Nb and Fe removal from Zr (and Y) on a
2 mL TK400 Resin cartridge

Zr purification on 2 mL TBP cartridge
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Figure 8: Zr purification on a 2 mL TBP Resin
cartridge
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