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W Viscosity of liquid Na-K alloys from T~
DE LORRAINE molecular dynamics simulations

Approche Multi-échelles des Milieux Complexes

. Methods
Introduction

Calculation of the shear viscosity 1
The viscosity of liquid metals and alloys is known to be very low (lower than water), which leads to
several potential applications, like reactor coolant in the case of Na-K [1]. However, due to difficulties
to measure such low viscosity, and because alkalis are highly reactive, there are no recent experimental
data of the viscosity of this alloy. In that respect, simulation seems to be an indispensable way to gain

. Atomic positions rj;, velocities v;
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access to these data.

The composition and temperature dependance of the

shear viscosity of Na-K alloys is analysed . Autocorrelation — (0a4(to) - Tap(to + 1))

» Nine compositions at 373 K:
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» Three different compositions from 280 K to 1000 K:

To improve the statistics:
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Phase diagram of the Na-K system [2]

» Successive shifts of time origin in Green-Kubo relation
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» Average over eight different runs

Results
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Shift but same trend

— Inaccuracy of the potential
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Viscosity of Na-K alloy vs concentration at 373 K

o Nago-K10 simulation

®; Naso-K50 simulation

Chemical order: - ® Na, K, simulation - Fit by equation for
—— Fit with pure metal model [6] pure metal [6]

n(T) = (AT2 + C) eB/T

» Bathia-Thornton partial structure
factor Scc.(qg = 0) > cpack
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Homocoordination tendencies
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» Weak chemical order [5] _ — - -Ideal mixture S_(0) 9.03 x 10 : 762.75 6.00 x 10
- —2.94 x 10712/688.756.00 x 105
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Values of 5..(0) for Na-K alloy vs composition at 373 K Simulation data fitted by pure metal model

Conclusion

As a consequence of the weak chemical order of the alloy:

Simulation and experimental data follow the same trend. In qualitative terms, the > The evolution of the viscosity of Na-K versus concentration is rather smooth.

Fiolhais potential seems tO be Successful tO Compute the Shear Viscosity Of Na_K > The ev0|uti0n Of the ViSCOSity Of Na‘K Vversus temperature iS Sim”ar tO that Of d pure one
component fluid. The shear viscosity can then be calculated by the relation proposed by Meyer

et al. for liquid Na [6].
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