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Vapour pressure curves of HM chlorine compounds

Fractionation of compounds along their vapour pressure curves.
Modularization of the distillation unit according to the 4 fractions.
Preseperation in continious operating column.
High purity seperation in subsequent batch operating columns.
Volatile compounds seperated in gas distillation unit.
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Pyro Process 
P&T Schema
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Industrial burner for chemical reactions.
Electric arc discharge plasma ame.
Redox agent chlorocarbons (i.e. tetrachlormethane) and 

chlorine gas.
Capable to reduce oxides with high binding energies 

including borosilicate glass of the moulds from the PUREX 
plants.
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Distillation Column Simulation

Accumulation of a concise substance database for the metal chloride compounds by 
sifting thousands of literature sources.
Classi cation and evaluation of data kategories for increased depths of simulation.
Identi cation of data inaccuracies and gaps.
Simulation of simple columns without insets in continous operation mode. Products are 

withdrawn at top and bottom.
Physical problem: turbulent ow of unmixable liquid and vapour streams
Mathematical problem: non-linear partial di erential equations which behave chaotically.
No meaningful solution by CFD possible.
Approach: Linear discretization of the column by decomposition into staged simple 

distillation units.
Coupled ordinary di erential equations solved in equilibrium state. Implemented with the 

numerical analysis package OCTAVE.
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Distillation Column Simulation Results - exemplary
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Summary

In accordance with the experience in the chemical and metallurgy industry fractionated 
distillation is principally capable to seperate the HM-mix of nuclear fuel with high 
precission.
The simulation of simple columns shows that already <10 stages are su cient to seperate 

Uranium from TRU with high precission, e ectively decontaminating it.
This performance can readily be increased by insets and combination with the much more 

precise batch distillation as outlined in the P&T schema.
Design estimation for a column with a throughput of 1000 t/a is a diameter of ~5 dm and 

a height of 1-4 m.
Due to the chaotic nature of the physical problem a design by computer simulation alone 

is not possible if speci c operation parameters are required. A laboratory scale facility is 
mandatory which is also used to measure missing substance data.
The DFR technology allows for a highly e cient P&T schema which can consume all 

actiniods for cheap energy production (electric, chemical) rendering a geological deposit 
obsolete.
Can be swiftly implemented because designed with respect to contemporary industrial 

manufacturing pro ciencies.
Due to its high e ciency it can outperform other waste treatment options economically, 

especially a geological waste disposal site.
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