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Report: In these experiments we studied the structuring mechanism of deposits formed during the

ultrafiltration process of aqueous anisotropic nano-particles in a magnetic field. The magnetic circuit

developed on ID-2, which can provide very uniform magnetic fields of up to 1.4 Tesla was installed on the

beamline. An aqueous suspension of the plate like clay such as montmorillonite (natural and Fe form) and rod

like clay such as sepiolite have been used here. In the first set of experiment, the orientation of clay particles

under different magnetic field strength (0-1.43 T) has been checked in steady conditions (P = 0 bar). The

orientation of Fe-montmorillonite particles was observed in fields above 0.4 T (Fig.1) by means of SAXS

experiments.

In the second set of experiment the ultrafiltration cell placed in the magnetic field was aligned with respect to

the beam, then the cell was filled with Fe-montmorillonite dispersion and a pressure difference of 0.5 bar was

applied to retentate. During the deposition process under the magnetic field (1 Tesla), we probed the structure

of the deposit close to the membrane, 0.2 mm up to 4 mm above it and followed the time evolutions of

particles orientations (Fig. 2a). Fig. 2b shows the SAXS pattern and variation of scattering intensity along the

vertical and horizontal axes for a fixed Q value (Q = 0.04 nm-1) over time. The scattering intensity along the

vertical axes dramatically increase at the shortest distance (z = 0.2 mm) at time t = 3000 s. Fig.3 compares the

filtration results between the magnetic field being applied to the dispersion during the filtration and it being



applied at the end of the filtration. The filtration of Fe-montmorillonite without magnetic field give rise to a

cake consists of non oriented particles (Fig. 3a). After 2h of filtration, the magnetic field was sufficiently

strong compared to the particle interactions in the cake to induce orientated structures (Fig. 3b). When the

magnetic field was applied during the filtration procedure (Fig. 3c), the build up of the cake has a greater

orientation than the cake, which has been submitted to magnetic field at the end of filtration (Fig. 3b).

Simultaneously, the filtration experiments has shown that the filtration flux is enhanced under the magnetic

field. In conclusion, the development of this new device under magnetic field has allowed us to control the

orientation of the build up structure at the length scales of the colloidal particles, in order to fabricate new

types of dense nano-materials with a controlled alignment of the objects.
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Fig.3: Effect of magnetic field applied during filtration and after
filtration process of Fe-montmorillonite dispersions

Fig.2b: Structure of build up cake under 0.5
bar in ultrafiltration process under magnetic
field (1 Tesla). Variation of scattering
intensity along the vertical and horizontal
axes at Q=0.04 nm-1
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Fig.1 SAXS patterns of Fe-montmorillonite dispersion in a capillary under different magnetic field strength
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Fig 2a Variation of scattering
intensity along vertical axis of
Fe-Montmorillonite during
time z = 0.2 mm
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