
Abstract
The objective of this work is to develop barrier 
membranes with controlled alignment of disc 
shaped nanoparticles within the polymer 
matrix using magnetic field. The aim is to get 

controlled diffusivity of the membranes, where 

the controlled diffusivity would depend upon 

the loading, aspect ratio and orientation of the 

particles within the membranes.
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Conclusions and Future Work
• The experiments shows variation of diffusivity in

membrane with loading.
• Magnetic alignment of clay particles in

composites is to be done by coating the
particles with superparamagnetic materials.
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Figure: Schematic representation of 

diffusion through a composite media 

containing impermeable particles.

Laponite Particles

Figure 1: Schematic representation of a tennis ball containing 

pressurized air with nanocomposite core used to prevent 

leakage of air. 

Figure: Schematic of diffusion cell. One side of this
setup contains the pure liquid and the other contains
the diffusing solution separated by a membrane in
between (as shown). The two sides are well mixed
during the experiment by magnetic stirring.

Sample

Permeability Values (10-11 m2/sec)

Average 

Permeability 

(10-11 m2/sec)

Sample1 Sample2 Sample3 Sample4 Sample5

Pure PVA 8.146 9.47 8.851 8.553 8.655 8.735

PVA-Laponite (1%) 5.906 5.26 5.93 5.295 5.397 5.557

PVA-Laponite (3%) 14.6 9.27 11.5 11.5 10.8 11.534
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Figure: Typical concentration vs time graph obtained from 
change in pH of water during the experiment. The intercept of 
liner region of this graph with horizontal axis gives the lag time 
of the membrane.

DLS of Laponite

Comparison with Models

Theoretical data

Comparison of spherical and non-
spherical particles as barriers.
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Experimental data
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