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Liquid dynamics in ionic liquid based nanofluids

Yoshida, Koji

3,400,000

X NMR

Nanofluids, in which a few volume percent of nanoparticles are dispersed in
various liquids, such as an ionic liquid, are attracting attention as a new heat transport medium.
X-ray and neutron scattering, and NMR measurements were performed to clarify the cause of the high
thermal conductivity of nanofluids in terms of the motion of the liquid that constitutes the
nanofluid. By using different techniques, the dynamics of liquid molecules were observed over a wide

time scale, and the translational and rotational motions of liquid molecules were revealed. The
experimental results show that liquid molecules on the nanoparticle surface are slowed down in
motion by their interaction with the nanoparticles. This information can verify the result of

nanofluids by computer simulations. We can control the properties of nanofluids by molecular design
in the future.
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Diffusion constant (10" m? s') of water molecule obtained from the QENS measurements of ZrO, nanofluid at 5, 10, 20, and 30 wt% and pure water.
T/K water 5 wt% 10 wt% 20 wt% 30 wt®
298 1.90 + 0.01 1.95 £ 0.02 1.87 £ 0.01 1.63 £ 0.02 1.47 £ 0.02
293 1.71 £ 0.01 1.74 £ 0.01 1.70 £ 0.03 1.48 £ 0.01 1.25 £ 0.02
288 1.53£0.01 1.53 £0.01 1.51 £0.01 1.39 £ 0.02 1.21 £ 0.01

283 1.32+0.01 134 £0.01 1.32+£0.01 1.11 £ 0.02 1.06 +0.01
278 1.13 £ 0.01 1.13 £0.01 1.13 £0.01 0.941 + 0.027 0.895 + 0.021
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