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The effects of membrane composition and morphology on

the rotating membrane emulsification technique for

food grade emulsions
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4. Conclusions

Rotating membrane emulsification compares favourably in
many respects to cross-flow membrane emulsification. It produces
similar droplet mean diameters at much lower shear rates than
the comparable cross-flow system, although at the expense of
having larger droplet size distribution spans. This makes it suitable
for possible applications in the food industry, where mono-dis-
perse droplet size is less important than production rate and
minimising the exposure of sensitive structures to shear (for ex-
ample in flavour masking of neutraceuticals) is more relevant.

Lower droplet sizes are achieved with membrane emulsifica-
tion at lower emulsifier concentrations than traditional emulsifi-
cation techniques like high shear mixers, as a result of the ‘made to
measure’ production of droplets rather than droplet break up. The
move industrially toward ‘clean labelling’ of food products can
aided by this as the amounts of added emulsifier required can be
reduced or removed.

Membrane morphology has a similar effect on the emulsifica-
tion process between cross-flow and rotating membrane emulsi-
fication, with the straight accurate laser drilled pores having the
lowest pore size to droplet size ratio. The advantages of the
straight through pores are lower backpressure and lower shear of
the dispersed phase through the pore for the same resultant
droplet size, however they are currently restricted to larger pores
and therefore a larger minimum droplet size by manufacturing
limitations.

The potential of rotating membrane emulsification to make
small droplets at low shears has possibilities for producing shear
sensitive structures such as double emulsions and encapsulated
products. These shear sensitive products have applications in the
food industry, such as reduced calorie or salt foods, without ad-
versely affecting flavour.
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