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1. Abstract 2. Bijels by ternary phase separation 3. Measuring mechanical properties?

Bijels are a class of soft materials with potential for
application in diverse areas including healthcare,
food, energy, and reaction engineering due to their
unique structural, mechanical, and transport
properties. To realize their potential, means to
fabricate, characterize, and manipulate bijel
mechanics are needed. Here, we introduce an in
situ technique to characterize bijel fiber mechanics
at initial and final stages of the formation process
within a microfluidics device. By manipulation of
the hydrodynamic stresses applied to the fiber, the
fiber is placed under tension until it breaks into
segments. Analysis of the stress field allows
fracture strength to be inferred; fracture strengths
can be as high as several thousand Pa,
depending on nanoparticle content.
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Previously, researchers have created bijels in a gap between two
parallel plates upon rapidly cooling a mixture of oil, water and
Bicontinuous interfacially jammed emulsion (Bijel) nanoparticles (a). They were able to characterize the rheological
properties of their bijels by periodical shearing (shear rheology).

A liquid mixture with nanoparticles is extruded into a water flow In these experiments the storage and loss moduli both increased
field. Diffusion of a solvent from the fiber to the water initiates a  during bijel formation (b), meaning the material became both
phase separation in the fiber. The coarsening oil/water channels more solid and more viscous. However, the storage modulus
in the fiber are arrested by the interfacial attachment and exceeded the loss modulus by an order of magnitude, indicating
50 pm jamming of the nanopatrticles, creating a semisolid material. that bijels can be treated as solids materials.
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The fiber can either move slower, at equal speed or faster than the water.

6. Mechanical strength at early stages of bijel formation 7. Mechanical strength of the final bijel material

The literature tells us that bijels can be
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Continuous straight fibers are useful for a variety of applications. But how to extrude continuous

straight fibers? For sufficiently strong fibers moderately increasing the water flow rate does not

cause pinch-off. Instead, increasing the average water velocity increases the straight fiber

length before undulation occurs (a). Moreover, the wider the channel, the lower the average PUbliCati()n from thlS WOrk:

water velocities required to keep the fiber straight (b). The calculation of the shear stress in the

different channels explains this (c); In a narrow channel the fiber experiences strong forces  M.F. Haase, N. Sharifi-Mood, D. Lee, K. J. Stebe, In Situ Mechanical Testing of Nanostructured

when moving slightly off-center due to the sharp shear stress profile. This causes undulation by ~ Bijel Fibers, ACS Nano, 10, 6, 6338-6344.

strong asymmetric shear stress profiles around the fiber. In contrast, in a wide channel the fiber DF Deutsche
Forschungsgemeinschaft @

the fiber moves slower, while the trailing end moves faster than the surrounding water. By
calculating the forces (c) we find that the tensile strength of the fiber depends strongly on
the nanoparticle concentration (d).

barely notices when it moves off-center due to the shallow shear stress profile. SpeCIaI Than kS to:




