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adding clay to saline nanofluids creates useful materials

[Nanowerk News) You've seen sauce or mayonnaise that separates, or a slippery layer of gil that
Forms on top of skin cream. Qil and water generally stay separate. It is actually hard work to
keep water droplets or oil droplets stable in a substance called an ermulsion.

Materials, called emulsifiers, can aid in keeping an emulsicn stable and are used in processed
food, medicine and enhanced oil recovery frem oil reservoirs to address this challenge. But
many industries also have the opposite challenge keeping oil separated from water.

Jon Otto Fossum, a physicist at the Nonwegian University of Science and Technology [(NTHU), has
previously worked with controlling the behavior of clay and il drops using electricty, a find that
was published in Neture Communications in 2013,

in this latest effort, Fossum led an international group that created two different types af day-
based nanostructures on an oil droplet in water simply by fine-tuning the salinity of the water
around the drog. The find was published in the open-access online journal published by Nature
called Scientific Reports | Transition from glass- to gel-like states in clay at a ligquicl interface").

The find builds an two well-known properties of clay in water, Clay particles repel one anather
i water that does not contain salt. In this case, the clays form the same kinds of nanostructures
that are foeund in glass materials. In contrast, clay particles in saline water tend to aggregate and
farm a kind of gel consisting of a nano-network of cay particles.

"It is possible to design small particles of clay with a micrometer thin gel on an il droplet in
water by fing tuning the salinity of the water arcund the ol drop,” said Fossum.

Mechanical strength important

Fassurm said the find shows that there are micrometer-thick gel structures formed at specific
salt concentrations in water with sufficient mechanical strength to prevent oil droglets in

crnulsions fram merging with one another.

Until the team's research, no gne had chserved glass o gel nanostructures in nanofiuids at
fluigl-fluid interfaces.

The ability to create micrometer-thick gel structures by contralling salt concentrations could be
used to improve the amount of ol recovered from ol reservoirs, Eossum said, or might be able




to improve the lifetime of specific feod products. The structures rmight also find a use in

medicines or cosmetics, he Said.
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