


REACTOR OPERATION MORE THAN SIMPLY NEUTRONSWORKSHOPS AND EVENTS ADMINISTRATIVE MATTERS ~ PUBLICATIONS

o~
\—|
8
o
o}
o
=
>
c
c
3
=

T
e
|
T
e
I
O
=
'_
=
e
O
D

A series of measurements on FIGARO’s adsorption trBughisypothesis under test was that if the mechanism of
showed us that a strong Bragg peak and clear off-spectédiacial multilayer formation were surface-induced self
scattering — both indicative of interfacial multilayers — vessembly driven by the minimisation of the free energy of
present under three strict conditions: (1) only for samptes isurface then the pair of experiments involving the same
the phase separation region, (2) only for fresh samples sdrepde at different orientations should produce equivalent
a suspension of bulk aggregates was still present in soldatm, yet if the data are not equivalent then gravity may be
and crucially (3) only where the aggregate transport pracescal missing factor in tuning the interfacial properties.
occurs upwards in the direction of the air/water interf&igure 2 shows unequivocally that the surface structure —
The data were modelled to show that the relative sizesh@fn here as off-specular scattering images of the neutron
the diffraction peak recorded in different isotopic contidestsctor with baseline-corrected Bragg peaks from the
were not consistent with a surface-induced self assesgayular reflectivity — is present only when the structured
mechanism. Instead the data were consistent witlpadicles were travelling under gravity in the direction of the
mechanism where the interesting surface structures imézgface in question.
observed only under conditions when the aggregates floated.
Nevertheless, we lacked direct proof of this proposed mechemésbiulk transport mechanism determined in this work [1] is
involving bulk self-assembly and transport of aggregatesamdaternative route of formation of interfacial multilayers
gravity because we could not make measurements with bidksairface-induced self-assembly. Clearly the two processes
beneath the liquid for obvious practical reasons! give rise to interfaces with very different structural and
morphological properties. Also, while it is most intuitive
As a result we formulated a proof-of-principle experiterdonsider an air/liquid interface with air above a flat
where we substituted air for hydrophobic solid crystajsid surface this is not the situation in droplets and foams,
This had the advantage that confined surfaces in differeich emphasizes the need to understand the link between
locations could be measured both above and belowdythamic changes in the bulk phase behavior and the interfacial
liquid. Different isotopic contrasts were also measupeaberties of such systems more clearly.
one involving polymer with hydrogenated surfactanWénbelieve that our findings may be relevant to the functional
deuterated water where the aggregates floated (lpfoperties of macromolecule/surfactant mixtures in a range
and one involving polymer with deuterated surfactarf systems.
hydrogenated water where the aggregates sank (right).
This experiment involved the comparison of reflection up
and down measurements in time-of-flight mode on FIGARO,
which is a unique capability.
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g Figure 2:
- (a) Neutron detector images comprising a color map of scattering for reflection angles
1 of + 1.5° (vertical axis) with respect to the wavelength over a ra0gk of 1.5 —
(horizontal axis) from neutron reflectometry measurements on FIGARO of Pdadmac/S
0 solutions at the hydrophobic solid/liquid interface.
(b) Bragg peak in the specular reflectivity profiles each with Gaussian fits, and additior
015 016 017 018 0.19 0.20 illustrative photos of aged samples of Pdadmagh@$/&nd Pdadmac/dSOS/H
QAN (right). The samples all contained 100 ppm Pdadmac, 0.82 mM SDS and 0.1 M NacCl,

and the data were recorded with a surface agbdidifs.






