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Supplemental Informations

Table S1: Extracted Nd concentrations in the UV-Vis solutions determined by ICP-AES.

Effect of Metal Complexation on TODGA Radiolysis: A Comparison
between Ex-Situ Gamma and In-Situ Alpha Irradiation

Ashleigh Kimberlin®, Georges Saint-Louis?, Dominique Guillaumont?, Béatrice Cames?, Philippe Guilbaud?, and
Laurence Berthon*?

Organic phase Aqueous phase Dose Crd Cra *
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3 i 265 0.50 7.5
1 mmol L' Nd in 2.5 mol L' HNO3
4 505 0.78 9.3
5 0.1 | L1 TODGA in dod 227 9.9
mo N GOCeCane |10 mmol Lt Nd in 2.5 mol L'* HNO;
6 + 5%y Octanol 451 9.3
7 , 221 29.3
30 mmol L't Ndin 2.5 mol L' HNO3
8 448 28.3

*Solutions were made by contacting solutions 3 and 4 post-irradiation with an equal volume of approx. 17
mmol L' Nd in 2.5 mol L' HNO3,

Table S2: Complete list of peaks found in ESI-MS spectra. Some peaks remain unassigned. The numbers refer to
the solution conditions detailed in Table 1. The conditions are also listed under the name where octOH =5 %vol
1-octanol, x mol L™ HNOs = concentration of HNOs in the precontact.

Number 0-8 refer to Nd solutions. Nd/Am refers to if the product has appeared in an ion peak with Nd(lll) or
Am(lll). References are literature sources in which the degradation product has previously been identified as a
radiolysis product of DGA.
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Figure S1: UV-Vis spectra of gamma irradiated TODGA solutions containing Nd. All spectra were background
corrected and concentration normalized (using concentration obtained from ICP-AES). The solution containing
1 mmol L'* Nd was irradiated with 1 mmol L%, but an additional 5-7mmol.L"* Nd was added via contact with 17
mmol L'? Nd in 2.5 mol L'XM HNOs to improve the quality of the spectrum (The composition of the irradiated
solutions is reported in Table S1).

Comments:

The 585 nm peak in the ImM Nd solution increased at 250 kGy, but less than the other two solutions or the
blank solution. The peak stayed this height at 500 kGy, but the shoulder peaks decreased. The 740nm peak
followed the blank fairly closely, first increasing in intensity and then decreasing to below the To spectrum, while
inverting the ratio of 736nm and 744nm. This peak moved more than the blank spectrum, which stopped
roughly the same intensity as the Tospectrum.

In the 10mM Nd solution, the 585 nm peak increased like in the other solutions, but with less the relative
decrease in the 587nm and 575 nm peaks. Additionally, the peak at 740nm increased, but has yet to decrease
again at 500kGy. This all seems to suggest that the 10mM Nd solution is less degraded than the 1ImM Nd
solution.

The 30mM solutions appears to have different products than the other solutions. The 585nm peak rose to its
final height after only 250kGy, but the peak at 745 nm did not rise as much as the other peaks. Alternatively, it
could be that the 745nm peak increased to its max height at a lower dose and is beginning its path downwards
at 250kGy. The 500kGy spectrum shows that the ratio of 736nm and 744nm did not invert as in other spectra,
even though the intensity of the transition is less than the other solutions. Most likely this is due to another
product complexing the Nd that is not present in the other solutions, perhaps DPIX (the addition of NOs onto
TODGA,).
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Figure S2: ESI-MS spectra (low mass range) of TODGA solutions (top) loaded with 10 mmol L™ of Nd (gamma ex-
situ irradiation at = 450 kGy) or (bottom) 10 mmol L'! of Am (alpha in-situ irradiation at = 420 kGy). Conditions:
Org phase: 0.1 mol L' TODGA in dodecane + 5% octanol Aq Phase: Nd(l11) or Am(ll1) in 2.5 mol L't HNOs.
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Figure S3: ESI-MS spectra (high mass range) of TODGA solutions (top) loaded with 10 mmol L of Nd (after
gamma ex-situ irradiation at = 450 kGy) or (bottom) 10 mmol L'! of Am (alpha in-situ irradiation at = 420 kGy).

Conditions: Org phase: 0.1 mol L' TODGA in dodecane + 5% octanol Aq Phase: Nd(Ill) or Am(lll) in 2.5 mol L
HNOs.

lon at 822 m/z is assigned to an adduct formed between TODGA and DP Ill. Non labeled peaks are H*, Na*, and
Ca?*adducts of TODGA and its degradation products.
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