Particle orientation in soft materials from
small-angle neutron scattering
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Orientation affects material properties

Material properties depend on orientation/alignment
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Material properties depend on orientation/alignment
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Material properties depend on orientation/alignment
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Material properties depend on orientation/alignment
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Neutron scattering to measure particles
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Neutron scattering to measure particles

Pajticle VoIﬁcitV

{
A X
/i N
4 \Y
Boe?
3 - 7",- ¢ (|
=
i Iﬁ p X
i e
- b br
144 gJ &
¥ 4 l‘,‘«’-‘
R /Za
5 " |, "
v |

Neutron
beam




What neutron scattering tells us
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What neutron scattering tells us
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Orientation from neutron scattering
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Orientation from neutron scattering
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Orientation from neutron scattering
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Orientation from neutron scattering

Most particles have mean orientation
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Orientation from neutron scattering
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Orientation from neutron scattering
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Orientation from neutron scattering
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Orientation from neutron scattering
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Orientation from neutron scattering
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Comparing experimental and theoretical data
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Comparing experimental and theoretical data

Consider directions perpendicular and parallel to
the mean orientation
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Comparing experimental and theoretical data

Consider directions perpendicular and parallel to
the mean orientation

* Perpendicular -> radius
* Parallel -> length
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Sector method
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Sector method
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Sector method

* Experimental (red)
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Figure:
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Sector method

* Experimental (red)
* Theoretical (black)
* Best fitting (blue)
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Anisotropy factor method
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Anisotropy factor method
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Anisotropy factor method
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Anisotropy factor method
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Conclusion

CENTERFOR
NEUTRON RESEARCH

* Orientation distribution
can be obtained from
small angle neutron
scattering

* Can control orientation
to design materials
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Experimental Setup (Rheometer)
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Obtaining data

-Experimental (10s~ shear rate) ~-Theoretical

- Cylindrical micelles - Cylindrical rods
- Cetrimonium bromide (CTAB) - Based on fitting parameters

-Rheo-SANS from experimental CTAB
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Anisotropy factor — g range
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