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Fig. 1 Computational model of fluid confined in the two-dimensional

nanoscale platinum channel (the fluid is confined in the middle
region by the two platinum layers, the right inset illustrates the

molecular structure of the channel surface and its enlarged view)
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Fig. 2 Density distributions of L] fluid and water in the platinum
nanochannel with different solid-liquid interaction intensities
(the insets show the enlarged density distribution under
the corresponding intensity coefficient C,and the

shaded parts are the interface layers)
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Fig. 3 Distributions of 6.y of L] fluid and water along channel

height in the platinum nanochannel
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Fig.5 Viscosity of interfacial fluids in the platinum nanochannel
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The viscosity of interfacial fluid confined in nanoscale channel

DUAN Xiao-lu, YE Xin, ZHENG Yong-gang, ZHANG Hong-wu, YE Hong-fei”
(State Key Laboratory of Structural Analysis for Industrial Equipment,
Department of Engineering Mechanics, Dalian University of Technology,Dalian 116024,Chi;a§\)

&
Abstract : Fluid-filled micro- and nano- scale pores are ubiquitous in nature and have i(SQpplications in
industry. The trend is towards high precision and miniaturization. Understandifl\é\tbfe change in the
physical properties of the fluid induced by the small confinement is crucial {)r)t e relevant natural

)ﬁ/to examine the physical

)1) the distributions of density,

nesses of the boundary layer as

phenomena and industrial developments. In this paper, based on molei&r Alynamics simulations,
A
platinum layers are utilized to construct two-dimensional nanoscale clig’nn

properties of the confined LLennard-Jones (1.]) fluid and water. AC(Q]; in

shear stress and viscosity along the channel height,we determine tfée'thi
4.8 A and 4.6 A for L] fluid and water, respectively. Based on tht ifiterfacial fluid in the mentioned
boundary region,it is revealed that the viscosity of inter[ac,jéi, uid increases relatively to the viscosity of
bulk fluid at macroscale. The viscosity of interfacial, "l‘ﬁih increases with increasing the solid-fluid
interaction but decreases with increasing lattice cqq\;@%g} of channel surface. A universal equation for

estimating the viscosity of interfacial fluid by c(@)‘ tact’ angle is proposed on the basis of the present

computational results. This work provides galuable *eference and guidance for the transport performance

Key words:interfacial fluid;molecular dyhamiCs;nanoscale channel;density;viscosity

of nanoscale channels and the relevant ﬁla le strategy through the channel design.
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