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Abstract: In this paper, a set of mathematical model for main PUREX process based on mix-
er-settler(MPMS) is constructed by establishing distribution ratio model, chemical reaction
model with specific algorithm, and mass transfer model, using for calculating substances’
concentration of each stage of mixer-settler. By comparing the simulation results and experi-
ment results of two representative PUREX process, it indicates that there is good accuracy of
our mathematical model. MPMS will be useful for PUREX process simulation based on
multi-stage mixer-settler.
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Fig. 1 Mass transfer model

of one-stage mixer-settler(simplified)
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for 5-stage mixer-settler feeding at middle stage
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1 2Pu(IV) +2NH; OH " ——2Pu([[) +4H" +N,+2H,0

2 2Pu(l)+3H" +NOy —2Pu(lV)+HNO, +H,0

3 2Pu(lV)+2N, Hi —2Pu([[D+2NH} +N,+2H"

4 HNO,+N;Hs" —H" +2H,O+HN;
5 PuCV)+PuCN)—>PuC VD) +PulllD
6 Pu(V)+Pul)+4H" —>2Pu(N) +2H,0

7 2Pu( V) +HNO; +H,O —>2Pu(V)+3H" +NO;
8 Pu( VD) +Pul[)—>Pu( V) +Pu(lV)

9 2Pu(V)+3H" +NO; —>2Pu(V]) +HNO; +H,0

10 2Pu( VD) +2N, Hi —2Pu( V) +2NH/ +N,+2H"
11 2Pu(lV)+2H, O —>Pu( V) +PuCllH)+4H"

12 2Pu(V)+4H"——Pu( VD) +Pu(lV)+2H,0

13 HNO, +NH; OH" —>N,O0+2H, O+ H"

14 2Pu(VI) +2NH;OH" —2Pu( V) +4H" +N,+2H, 0

—

5 2Pu(V)+2NH;OH" +2H"——>2Pu([l[) +N,O+5H,0

16 H* +Pu(ll) +HNO; —>Pu( V) +NO+H;0
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2Np(VD +U(IV) +2H, O —2Np( V) + UV +4H™

2Np(V)+UCN)+4HT—2Np(V) +UCV) +2H,0

2Np(V)+4H"—>Np(IV) +Np(V)+2H, 0

2Np(V)+3H" +NO; —2Np(V])+HNO,+H,0
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2Np(VD) +HNO, +H,O—>2Np( V) +3H" +NOs
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with experimental values of Np in extraction process respectively
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