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and U recovery for weapons material production now changed By | 270 | 6170 | 7580 | 115 | 261 | 319 =

considerably on passing to NPP SNF, as the fuel fraction to be Np 0,5 720 850 | 0,002 | 30 3,6

utilized (U and Pu) dropped to 95-97%, while the amount of non- X; %"Q 12@80 12%0 0,20’(1)2 25% 5; ’35 1 -

utilized elements increased from 0.05% to 3-5% of the total SNF Sr 18 | 1530 | 2640 | 0,20 17 30 -

mass (Table 1). Only < 5% of these elements are hazardous long- Zro | G0 | 530 | 7200 | 071 ) 60 | 7o I it S
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difficulties in the 15t cycle of the PUREX process. Ba 31 | 2505 | 3490 | 0,22 18 25 Storage time, years
Accumulation of 232U generating the daughter radioactive series of I B R e 4112 o Fig. 2. EDR of U product during storage

powerful y-emitters limits the time of regenerated U unshielded (NPP SNF burn-up 50 GW*d/t, 5 years cooling)

handling to 30 days, making pointless the deep U decontamination
from FP to higher extent than the level of transportation to
enrichment plant where it is subjected to required in-line purification. | EESZS T RT-1 (PA “Mayak™) st RT.p  PDCatMCC  Superpurex B8 EHE

Table 2. Tested variants of 18t cycle flowsheet
Flowsheet variant

So, reprocessing flowsheet should be shrunk to a single more 1 2 3 1 2  Nel NeZ
complicated extraction cycle in order to reduce the number and Ne 1 2 3 4 5 6 7 8 9
volume of process radwaste. Numb. of units ! 4 5 5 7 6 6 6 6 B
The classic structure of the PUREX reprocessing plant (Fig. 1) |ESEEHIEIE r Zr,Tc Zr Np,Zr/Mo - - - - - I
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Results and discussion

Tables 3 and 4 confirm the possibility of Np localization before and
after Pu stripping with the opposite Tc withdrawal. The data were
obtained on KRI experimental rigs in “hot” chambers and boxes.

The last flowsheet (Ne10) is being implemented into PDC design for
production of REMIX* fuel made of dioxides of regenerated Pu and
enriched regenerated U, suitable for uploading of 100% WWER-1000
active zone. At the same time the process provides the HLW eva-
poration without Zr/Mo and Ba(NO,), precipitate formation (Fig. 5). It
IS possible due to evaporation of Zr-containing waste strip separately
from Mo-containing HLW as well as because of lower acidity of the
latter. This regime Is provided In turn by dissection of extraction and
scrubbing zones of the head unit as well as by increase of U content
In the warm feed solution.
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The turn to “peaceful use of atomic energy” has lead to the change in reprocessing goals and therefore to that in flowsheets, especially in the head-end of the process,
limited by behavior of precipitate-forming and multivalent elements, such as Zr, Tc and Np. The problem of their localization within the framework of the 15t extraction
cycle of the Purex process could be solved by several ways. Table 2 shows in which process product the problem element are going out from the cycle in commercial
and/or tested project flowsheets. It can be either product (U, Pu) streams or selective strips. For example, Tc could be dropped to the raffinate in RT-1 process (Fig. 3)or
to Zr&Tc strip in SuperPurex-1 (6-unit process, Ne8). The large volume of this strip made the flowsheet as a whole unsuitable for PDC project. The great expectations are
connected with REMIX flowsheet (N210) since it makes possible to obtain U and Pu products free of Np and Tc as well as from each other providing the 2" U cycle
useless (Fig. 4b) It is the opposite approach to UP-3 flowsheet (Fig. 4a) where the 2" U cycle is carried out only for purification from actinides (Pu traces and Np).
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It should be noted that no withdrawal of Np together with Tc, as
well as Pu, Np, Zr and Tc separately to generally different products
could be achieved Iin the frame of six-unit extraction flowsheet.
Providing the precipitation-free HLW evaporation requires the hard
multilevel structurization and optimization of process chain as a
whole starting from the head-end process steps — carrying on
traditions of the old ORNL and HW schools.

*REMIX Is a fuel fabricated as a mixture of regenerated Pu and enriched
regenerated U with some addition of natural enriched U, equipotential to
standard PWR (BWR) fuel and suitable for uploading the full PWR (BWR)
reactor zone to achieve maximal burn-up and disposal without reprocessing.
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