
Enhancement Of Water-Oil  Separat ion By 
Electrocoalescence

Dispersed water  droplets  in  organic  l iquids  are  commonly encountered in the oi l , chemical  and 
biochemical  industr ies . A typica l  example i s  the separat ion of  dispersed water  drops in crude oi l , in 
order  to  prevent  cata lyst  foul ing, v iscos i t y  and volume increase, and to meet  qual i t y  speci f icat ions  of  the 
crude oi l .  
Water  drops can be removed from a continuous oi l  phase by var ious  techniques , such as  chemical 
demuls i f icat ion, gravi t y  or  centr i fugal  separat ion, pH adjustment, f i l t rat ion, heat  t reatment, 
membrane separat ion and e lectrostat ic-enhanced coalescence. Compared to other  methods, e lectr ica l 
demuls i f icat ion is  considered to be super ior  in  terms of  energ y ef f ic iency.   
The e lectrostat ic  ef fects  ar i se  f rom the much higher  va lues  of  die lectr ic  permitt iv i t y  and conduct iv i t y  of 
water  in  compar ison to oi l . However, the mechanism of  e lectrocoalescence i s  s t i l l  not  fu l l y  understood 
and most  of  the conventional  e lectro-separators  are  rather  bulky. There i s , therefore, a  compel l ing need 
to opt imize the des ign and operat ion of  these  separators  by means of  a  better  fundamental  understanding 
of  the under ly ing physics .  
This  s tudy a ims at  invest igat ing the coalescence behaviour  of  water  droplets  in  sunf lower oi l  when the 
aqueous phase i s  present  in the form of  a  chain of  droplets . Chains  eas i l y  form in an emuls ion, s ince 
droplets  tend to a l ign themselves  with the direct ion of  the e lectr ic  f ie ld.   
A pair  of  ladder-wise  e lectrodes  was  implemented to set  up an e lectr ic  f ie ld a lmost  para l le l  to  the f low 
direct ion of  the droplets . This  des ign ensures  that  adjacent  droplets  in  a  chain exper ience the maximum 
attract ive  force  and does  not  s ignificant ly  disturb the hydrodynamics  of  the continuous phase. The ef fect 
of  the e lectr ic  f ie ld s trength, f requency and waveform on the process  per formance has  been invest igated. 
Both constant  and pulsed dc f ie lds  have been appl ied to the dispers ion. S inusoidal , sawtooth and square 
waves  have been employed as  pulsed dc waveforms. Droplet  s ize  distr ibut ions at  the out let  of  the device 
were measured by image analys is .  
The outcomes of  the research suggest  that  i t  i s  poss ible  to  f ind a  combinat ion of  e lectr ica l  f ie ld 
intensi t y, f requency and waveform to maximize the separat ion ef f ic iency. 
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