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Figure 2 Evaluation of various nitrous acid distribution coefficient models



Improvements of Np Extraction Simulation

Organic phase Organic phase
cC

Aqueous phase
reservoir

CC: centrifugal contactor; SP: sample analysis point

Figure 3 Single-stage test flowsheet!'"

1.0
09 +
_ 08 R
:‘é 0.7 '|’f A
S 06 1\
£05 A\ Fan
Q04 )\ X*E0
03 1% Camo
. ~. . . .. 0.1 A }IE:’*',;.‘:%?'E'~..,__
0.0 — e 0.0 - . ae
0 10 20 30 40 50 60 70 80 90 100110120 0 10 20 30 40 50 60 70 80 90 100110120
Time (mins) Time (mins)
o Expt.3,2 mol/L s Expt4, 3 mol/L o Expt.6, 20°C a Expt.13,30°C
* Expt.5, 4 mol/L = Expt.6, 5 mol/L * Expt.14, 40°C = Expt.15, 50°C
SimuL3, 2 mol/L  wweeeeeee Simul.4, 3 mol/L Simul6,20°C e Simul.13, 30°C
— -+ — Simul.5, 4 mol/L — - — - Simul.6, 5 mol/L — - - — Simul. 14, 40°C — - — - Simul.15, 50°C
(b)
1.0
0.9
30.8 §a° 0
i07 'l. A ° 0%
206 1\ e 0o
(_)205 'k. ..'-:A °°°o°
=04 '\Q\
=03 1 ks A o
(_)Z 02 ] k\o © .'."'..A 4 A °
0.1 A 2 et
e 0.0 \“-BPLA S o
0 10 20 30 40 50 60 70 80 90 100110120 0 10 20 30 40 50 60 70 80 90100110120
Time (mins) . Time (mins)
o Expt.9, 0.5 mmol/L a  Expt.8, 3 mmol/L EXpt'ig’ g'l mn';;)IlJ/L * EXPI'E’ (1)05 mmolylf‘
x - * xpt. 10, 5 mmo L xpt.15, 10 mmo
Expt.6, 10 mmol/L Expt.7, 30 mmol/L o Expt.16, 60 mmol/L Simul.12, 0.1 mmol/L
Simul9, 0.5 mmol/L -+ Simul8, 3mmolL ... Simul.11,0.5 mmol/L — - - — Simul.10, 3 mmol/L
— -+ — Simul.6, 10 mmol/L.  —-—-Simul.7, 30 mmol/L . _ . gimul.15, 10 mmol/L — — — Simul.16, 60 mmol/L
(c) (d)

(a) variable HNO; concentration at 20°C, 10 mmol/L HNQO,; (b) variable temperature with 5 mol/L HNOs, 10
mmol/L HNO,; (¢) variable HNO, concentration at 20°C, 5 mol/L HNOs; (d) variable HNO, concentration at
50°C, 5 mol/L HNO;

Figure 4 Simulation of single-stage experiments with new developed redox kinetics
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Figure 5 Deviations of simulations to experiments with variable neptunium redox kinetics
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Figure 6 Deviations of simulations to experiments with and without disproportionation reactions
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Figure 7 Calculated concentrations of neptunium species present in aqueous and organic phases, based on

simulation of single-stage experiment 12 in ref. [11]
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Figure 8 Deviations of simulations to experiments with and without radiolysis
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Figure 9 Flowsheet simulation results using various descriptions of Np(V) oxidation kinetics
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Figure 10 Aqueous HNO, profiles with different HNO, distribution coefficient models compared to

experimental results
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Figure 11 Organic HNO, profiles with different HNO, distribution coefficient models
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Figure 12 Simulated neptunium aqueous profiles with different HNO, distribution coefficient models
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Figure 13 Simulated neptunium organic profiles with different HNO, distribution coefficient models

1.LE+00 5
] >-0-00-0-0-0-0__
, oo
1 )
S LEOI
é b \A--A--A-—A--A--A-ﬁ\A__A
)
2 1.E-02 - \
A ]
E i —@— Mixing zone, y
5
C 1.E-03 —#&— Mixing zone, o
] - -@ - Separation zone, y
] - =4 = Separation zone, o
1.E‘04 T T T T T T T T T

1 2 3 4 5 6 7 8 9 1011 12 13 14
Stage Number

Figure 14 Radiation output power in hot test simulation results
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Figure 15 Hot test simulation results, (a) nitrous acid profile and (b) neptunium profile



