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Motivation

Partitioning and transmutation (P&T) Is considered as one of the promising
methods to safely handle minor actinides (MA's) which origin from energy
production by nuclear fission. Within the ASGARD projectlt], the focus is on
the preparation of microspheres consisting of a homogeneous mixture of
uranium and MA oxides which can be used for sphere-pac fuels!?l.

A promising method for the preparation of microspheres is the so-called
weak-acid resin processl3l. In this work, the adsorption behavior of Nd3* (as
surrogate for trivalent actinides) and UO,%* has been investigated on the
commercial weak-acid cation exchange resins Amberlite IRC-86 and
Lewatit TP-207.

Weak-acid resin process

= Adsorption of UO,%* and Nd** on weak-acid ion exchange resins:
 zRCOOH (s) + Y#* (aq) = (RC00),Y (s) + zH™ (aq)

Amberlite IRC-86: Lewatit TP-207:
Gel-type resin Macroporous type resin
Capacity: 10.7 meqg-g Capacity: 6.9 meqg-g+*

Operational pH: 5 - 10 Operational pH: 1.5-9

COO~ COO~

1. Resin in H* form 2. Adsorption 3. Resin in UO * form 4. Treated resin (e.g. UO,)

Addition of Separation from Thermal
UO,(NO,).(OH), solution treatment
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Schematic overview of the weak-acid resin process, exemplary shown for production of UO, microspheres using Amberlite IRC-86

Adsorption kinetics
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19h 1o = pH decrease proportional to adsorption;
72 h [4] D | o
15 h ot 9 1 = Equilibrium after 18 h;
167 h r—x—i i
1 = Nd3* kinetically favored,
| = Nd3* fraction decrease with longer contact;
T - | = UO,2* thermodynamically favored;
o ﬁ¢ ~, Amberiite IRC-86
20 40 60 so 100 " Contacting time of 18 h yield best results.
Nd3* in solution [%]
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Thermal treatment Conclusion
1. Oxidizing atmosphere 2. Reducing atmosphere = Optimal contacting time of 18 h:
(900 °C, Air) (1600 °C; H,/Ar) « < 18 h: No equilibrium;
: 3+ PR
Amberiite IRC-86 Lewatit TP-207 e | | | > 18 h: Decrease of Nd=* fraction;
! | | ' | = Strong decrease at pH < 3;
N : = No significant influence of temperature,
s 1 | |+ Load + achieved:
= =z N A . a4 Loading up to 0.43 g-g* achieveaq,
g ER S W - = Amberlite IRC-86 not suitable for treatment in air;
5 : v ‘ « Many broken particles; VIPAC possible;
S ol N\ § = No equilibrium solid solution achieved (reducing atmosphere).
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