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Abstract−− A variety of materials have been used 
to investigate their applicability as so-called collector 
materials to improve the destabilization and separa-
tion of water in oil emulsions stabilized by a nonionic 
surfactant. The emulsion destabilization degree was 
determined by the extent of water and oil separated 
after centrifugation. The recovery of both phases 
was strongly dependent on the nature of the mate-
rial, material/emulsion ratio, particle size, and con-
tact time. By varying conditions, it is possible to in-
crease the separation of water from 0% (without 
material) up to 95%.  
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I. INTRODUCTION 
Packings can improve the physical separation of immis-
cible phases according with its capacity to provide inter-
facial contact area and its preferential affinity for one of 
the phases. The wetting concept has been used in the 
last years to increase the separation in different proc-
esses involving emulsions.  

Dezhi et al. (1999) studied demulsification of water-
in-oil droplets with wetting coalescence materials using 
conventional stirred and packed columns. They tested 
four kinds of natural fibers and two kinds of inorganic 
materials, obtaining that natural fiber A, selected from 
shaves of wood showed the best performance in demul-
sification. The packed column showed much better per-
formance in terms of demulsification efficiency and 
repeated use of the recovered oil phase for extracting 
cadmium in a simulated wastewater.  

Ito et al. (2002) studied the rapid separation of n-
decane oil droplets in the presence of sodium dodecyl 
sulfate (SDS) by a packed bed column with fibrous fer-
ro-nickel slag (FS); the results were discussed in terms 
of electric interfacial interaction of both an n-decane 
droplet and a collector medium. They suggested that 
separation using surface characteristics is a promising 
method for the recovery of stable emulsified oil drop-
lets. 

Shin and Chase (2004) determined the wettability ef-
fect on the coalescence mechanism in fibrous filters. 
Experimental results from tests on coated glass rods 
were presented and flow of water-in-oil emulsion 
around the glass rods was observed. When the rod sur-

face is wetting, the disperse phase coats the rod, 
whereas when the surface is non-wetting drops neither 
stick easily to the surface nor coat it, but slide around to 
the downstream side, where they are dragged off the 
rod.  

Kapilashrami et al. (2004) investigated the sub-
strates effect of the hydrophobic/hydrophilic character 
on the drying behaviour of dilute silicone oil-in-water 
emulsions by light microscopy and ellipsometry, and 
showed that emulsion droplets do not adsorb to the hy-
drophilic substrate. The hydrophobic substrate, on the 
other hand, destabilizes the emulsion and increases the 
coalescence rate. They suggested that destabilization is 
promoted by the strong interaction between the emul-
sion droplets and the hydrophobic substrate.  

In this work, the effect of packing material on cen-
trifugal separation of highly stable water-in-oil emul-
sions is studied. A fundamental characteristic of surfac-
tants is their tendency to adsorb at interfaces in an ori-
ented manner. Surfactant orientation and packing at the 
interface determines how the interface will be affected 
by the adsorption i.e. whether it will become more hy-
drophilic or more hydrophobic (Rosen, 2004). 

The contact angle can not be quantified when the 
solid is formed by finely divided particles. In this case, 
if surfactant adsorption turns the solid more hydrophilic, 
it will disperse better in water after adsorption; but hy-
drophobic particles will either float or settle down of the 
water faster after surfactant adsorption.  

Alternatively, the particles may be shaken with a 
mixture of equal volumes of water and a non-polar sol-
vent (e.g., hexane). If the particles have become more 
hydrophobic by surfactant adsorption, they will disperse 
better in the non-polar phase than before; but if they 
have become more hydrophilic, they will disperse better 
in the aqueous phase (Rosen, 2004). 

II. EXPERIMENTS AND RESULTS 
A. Emulsion Formulation 
Stable synthetic water-in-oil emulsions with 25, 50, 75 
and 80% v/v water and 2% v/v surfactant were pre-
pared. Paraffin oil and the surfactant highly soluble in 
oil, Sorbitan Monooleate (Span 80®) were previously 
mixed. Then, distillated water was added slowly (using 
a burette) during 5 min, while it was mixed with a 
Braun stirrer model MR-5550, at 13400 rpm. After add-
ing all the water, the components were mixed for 5 
more min. 500 mL of emulsion (water plus paraffin) 


