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Colloidal transport in porous materials

• Filtration (transport, glogging)

• Chromatography

• Micro and nano fluidic

• Aquifer

• Porous rocks (sandstone,dolomite,……)

• Soil decontamination by colloids injection
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Direct observation of colloidal transport:

imaging colloidal trajectories

Not a new idea! (1907)
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Very nice experiment but:
Need for relative light transparency of the pore network

Need to observe a large number of trajectories in order to perform
in a post processing analysis, an ensemble average.
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Some needs in case of completely opaque

and/or multidiffusif materials

• No direct visualization of colloidal trajectories.
• Need for a temporal resolution.
• Need to perform an experimental ensemble average.
• Need to extract meaningful “descriptors” either at 

macroscopic or at mesoscopic length scales

In this talk:

• Macroscopic experiments: Breakthrough curves

• Use of  the Magnetic resonance imaging

• X-ray photon correlation spectroscopy (XPCS)

• Part 4 not available for actual publication
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Part 1:Macroscopic experiments: Breakthrough curves
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Part 2: A power tool _ the Magnetic Resonance Imaging
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Comparison  exp-model

See also Lehoux, S. Rodts et al, Phys. Rev E,94, 053107(20216) 
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Time correlation of 2D images

- 2D scattering images (XPCS)

Using X rays beams to probe colloidal dynamics 
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Part 3 : XPCS _ X ray photon Correlation Spectroscopy 

“Extension” in the X-rays domain of the DLS (homodyne detection):
Time resolved 2D scattering technique

No multidiffusive scattering.  Large q range. Use of the Sieger theorem
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One the first application: 

Probing the dynamics of very concentrated colloidal suspensions:
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*  Need to have a highly coherent X ray (lateral and longitudinal)

 to get b close to 1)

* Can be performed on synchrotron beam lines (ID2, ID10 for ESRF)

* Need to check for radiation damages

* Origin of 2D image constrast: Atomic X-ray scattering section

* Time correlation of 2D scattering images.

To sum-up for XPCS
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Part 4

Not actually available


