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The 2007 Mid-winter meeting of the British Soci-
ety of Rheology (BSR) was held atthe Department
of Earth Science & Engineering, in the Royal
School of Mines, Imperial College London on the
10th and 11t of December. The subject of the
meeting was the rheology of foams and emul-
sions, with two aims: to provide a forum for the
discussion of new results in the field and to intro-
duce the subject to rheologists used to working
with rather more “traditional” materials.

The programme attracted over 5o delegates
from a range of academic disciplines and indus-
tries. Although the number of people who study
the rheology of these highly structured fluids is
perhaps small compared to those working with
materials of a polymeric nature, it is clear that
foams and emulsions are of interest to mathe-
maticians, physicists, chemical engineers and
food and materials scientists, among many oth-
ers, and industries such as mining, petroleum
and personal care.

A foam is a complex fluid with a rather pre-
cise internal structure: Plateau’s rules indicate
thatsoapfilmsalways meet three-fold in Plateau
borders, the liquid-carrying channels that run
betweenthebubbles.Inturn,these borders meet
tetrahedrally. The material, although disordered,
isnotdisorganized. We should also pointoutthat
concentrated emulsions have the same structure
and behave in much the same way as foams and
for many purposes may even be preferable. This
cellular structure gives an elasticresponse at low
strain, and as strain, or strain-rate, increases,
there is plastic yielding and then viscous flow.
With the addition of surface chemistry, this is
indeed a rich field for research.

The first lecture, given by Jan Cilliers (Im-
perial)on “How bubbles floatthe world economy”,

emphasized the importance of foams for ore-sep-
aration,andthustheeffectthatfoamresearchcan
have on wealth creation. Cilliers described model
experiments and simulations of the combined lig-
uid, solid and gas motionin a flotation froth asthe
gangue flows up and over a weir to collect and
purify the mineral particles. Although it is difficult
topersuade miningcompaniestoimplementeven
the small changes to processes suggested by
research, slight increases in efficiency have a
remarkable effect on profit. Such improvements
are even more worthwhile in the current climate,
where the cost of minerals such as copper is
becoming ever higher.

The following talk was partly motivated by
another industrial application in which foam
plays an important role: the use of foams for
enhanced oil recovery. Sylvie Cohen-Addad (Paris
Est) described the viscoelastic response of aque-
ous foams containing a proportion of solid parti-
cles. Even in the linear regime, the particles
increase the shear modulus of the foam, and she
described this in terms of a rigidity percolation
model. The effect is confirmed by Surface Evolver
(SE) simulations on ordered dry foams with solid
inclusions.

A related presentation by Tudur Davies
(Aberystwyth) described SE simulations of the
interaction of circular particles descending
through a foam under gravity. As well as stimu-
lating discussion about what the forces are on a
particle in a foam, he showed that the discs re-
orient their line of centres to be parallel to the
direction of gravity, as in elastic fluids.

Another reminder of industrial interest was
Pete Wilde’s work at the Institute of Food
Research in Norwich onthe stability of emulsions
in foods, motivated by the desire to offer a lower
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Figure 1 (left):

Gerry Meeten (Schlum-
berger) accepts the BSR
Annual Award from Presi-
dent Phil Banfill.

Figure 2 (middle):

Tim Reis (UCL) receives the
Vernon Harrison prize from
BSR president Phil Banfill.

Figure 3 (right):

Line Do (Nottingham)
accepts the Rheometric
award for best poster from
TA’s Peter Hodder.
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fat product with the same taste. References to
the growing obesity problem in the UK led a few
of us to regret taking biscuits with our coffee.
Wilde demonstrated that the rheology of the
interface where the surfactant lies has a signifi-
cant effect on sensory perception. This is reflect-
edinthechangeinstability and creaming behav-
iour of emulsions as surface elasticity varies,
although the mechanism for these changes is
still not fully understood.

The theme of Richard Buscall’s (MSACT Con-
sulting) talk was similar: it is clear that the delay
time for the collapse of emulsions and colloidal
gelscanbe controlled, butthose who say thatthe
process is fully understood are surely mistaken.
Buscall described how weakly attractive systems
show a large range of delay times, dependent
upon more than just the strength of the interac-
tion.

In a similar manner, as the liquid content of
afoamisincreased, there comes a point at which
the foam yields under its own weight. Ben Emb-
ley (Manchester) presented an analysis of what
might be called a slump test, based upon the
shape of a single Plateau border. The results
should be useful in improved predictions of a
convective instability in which wet foams expe-
riencing a constant liquid flow spontaneously
undergo circulatory motion.

Two-dimensional (2D) foams, such as can be
made by squeezing a foam between parallel
glass plates until each bubble touches both
plates, are usually considered objects of only aca-
demic curiosity. However, there is a great advan-
tage to be gained by being able to see how each
bubble is deforming during an experiment, and
itis also the case that many 2D effects scale nat-
urallyto3D.Nowhereis the beautiful microstruc-
ture of the material more apparent: films meet
in threes and are curved in such a way as to indi-
cate the pressure difference between neigh-
bouring bubbles. Moreover, the internal strain
can be “read” from an image. That is not to say,
however, that 2D experiments are easy to per-
form.

Philippe Marmottant (Grenoble) showed us
that foams and emulsions confined within
microfluidic channels have not only high rheo-
logical reproducibility but offera meanstodevel-
op lab-on-a-chip type testing of small samples of
gas or liquid. With applications in the pharma-
ceutical industry and in the detection of conta-

minants, this promises to be a growth area of
research. Marmottant presented a study of insta-
bilities between two possible bubble structures
in a microfluidic device, in which the transition
can be controlled with the liquid flow-rate and
gas pressure.

For larger samples of 2D foams, further pre-
sentations can be divided loosely into shear and
expansion. Many studies of this nature rely on
foams as a model system for a large range of soft
glassy materials. With this in mind, Alexandre
Kabla (Cambridge) discussed the fluctuations in
bubble velocity in a foam in a wide-gap Couette
viscometer. In this geometry the topological
changes, known as T1s, are localized close to the
moving wall, in what is referred to as a shear
band. Kabla presented a model that aims to
describe the variation in shear stress for a given
velocity profile. Aled Wyn (Aberystwyth) used SE
simulations to show that in the linear Couette
case, the width of the localized T1 region is pro-
portional to the square root of bubble area A dis-
order, measured through the second moment
u,(A). Thus, in narrow foams with high disorder
the T1s occur throughout the sample and the
foam no longer exhibits shear banding. It
remains to be seen whether these results apply
to foams in a cylindrical geometry.

Kapil Krishan (UC Irvine) suggested that a
proportion of these Tis may in some sense be
reversible. That is, on reversing the direction of
shear in his bubble raft experiment, parts of the
foam structure return to their initial state. This
appears to conflict with the idea of topological
changes being a manifestation of plasticity in a
material, so that there are many avenues still to
explore such as the extent to which a so-called
plastic event changes the energy landscape of
the foam.

Foams are used for explosion suppression,
which perhapsinspired the work of Marco Manci-
ni (Rennes): He described simulations and exper-
iments where the area of a bubble in the centre
of a large 2D cluster is varied cyclically. The
response passes through a transient before
reaching a periodic regime in which, as for Kris-
han, the topological changes are “reversible”.
The work also allows a prediction of the length-
scale over which perturbations of the foam are
dissipated.

The last part of the meeting was an oppor-
tunity for the BSR President, Phil Banfill, to
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award a number of the BSR’s prizes. Foremost
among these was the BSR Annual Award, given
this year to Gerry Meeten of Schlumberger.
Meeten gave an entertaining acceptance
speech, reflecting on his career as an industrial
rheologist (often considered a rara avis). He
talked about his extension of Maxwell’s work
on birefringence, and squeeze flow experi-
ments on a number of household products
including foams, indicating the importance of
micro-structure and wall slip to the interpreta-
tion of experimental results.

Anotherannual prize is the Vernon Harrison
award, given to the best PhD thesis in rheology
during the year. This year’s winner was Tim Reis,
who worked with Tim Phillips (Cardiff) on mod-
elling multiphase flow with the lattice Boltz-
mann method. His prize-winner’s address con-
sisted of an extensive demonstration that the
method is mathematically rigorous and in good
agreement with existing results in a number of
areas such as flow past a cylinder and coales-
cence in two-phase flow.

There were a number of excellent posters
exhibited at the meeting, and TA Instruments
generously offered a prize for the best. The
judges were unanimous in awarding this to Line
Do (Nottingham) for her work on the viscosity of
reduced fat chocolate. She gets a travel bursary
to attend a conference of her choice.

In conclusion, we thank all the speakers,
poster presenters, and the sponsors for making
this such an excellent meeting. Finally, we thank
Denis Weaire (Dublin) for his entertaining words
during the conference dinner, and offer our sin-
cere hope that he didn’t leave without his hat!
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The 7" Symposium on

Location: Jacksonville, Florida
August 10-14, 2008

simulations, are sought.

include but are not limited to:
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TRANSPORT PHENOMENA IN MANUFACTURING PROCESSES

This symposium, part of a continuing series on this topic, will give an opportunity to researchers
and engineers to report on the latest developments in this important field. Papers enhancing our
understanding of the fluid dynamics of such processes, via analytical, experimental and numerical
Studies of all types of manufacturing processes involving Newtonian or non-
Newtonian fluids under isothermal and non-isothermal conditions are welcomed. Topics of interest
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considered for publication in the Journal of Fluids Engineering subject to the journal’s peer review process.
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