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The problem of the analytic determination of the stability criterion 
for a charged droplet of conductive liquid is examined and experi- 
mental remits relating to the dispersion of droplets from aqeous 
solutions of various compositions in a nonpolar medium in a uniform 
electric field are described. It is shown that the experiments and the 
theory are in satisfactory agreement. 

It has been establ ished [1] that unsa t i s fac to ry  sep -  
ara t ion in the p roces s  of e lec t r i ca l  dewater ing of oils 
is assoc ia ted  with the poss ib i l i ty  of additional d i s -  
pe r s ion  of the water  globules in a h igh-s t rength  e l ec -  
t r i c  field. Consequently,  the study of the stabil i ty 
and d i spers ion  of water  droplets  in nonpolar  media  
is of p rac t i ca l  as well as theore t ica l  interest .  The 
solution of this p rob lem m a y  a lso  be of value in other  
a reas  [2], for  example,  in a tmospher ic  physics .  

The e lec t r ica l  d i spers ion  of water  has been studied 
by numerous  authors  [3] in connection with the phenom-  
enon of the e lec t r ica l  des t ruc t ion  of liquid su r faces  in 
air .  

Below, d i spers ion  is analyzed with r e f e r ence  to 
an e lement  of emuls ion of the "water -o i l "  type, i . e . ,  
droplets  of conductive liquid suspended in a nonpolar 
medium. In [4, 5] it was es tabl ished that the p a r -  
t ic les  of the d i spe rsed  phase of such emuls ions  a re  
charged  and in an e l ec t r i c  field acquire  direct ional  
motion.  

Exper iments  [6], s imi l a r  to that desc r ibed  by 
Millikan, have shown that the water  par t i c les  of model  
emulsions have posi t ive and negative charges ,  or  
may  be uncharged.  

It has also been found [1, 7] that when an uncharged 
drople t  of conductive liquid is in t roduced into a uni -  
f o r m  field of suff icient  s t rength,  it is deformed,  
acquir ing the shape of an el l ipsoid of revolut ion.  Ex-  
pe r iments  a lso show that a charged  par t i c le  l ikewise 
acquires  a shape approaching that of an el l ipsoid of 
revolut ion and moves  along the field lines.  Conse-  
quently, the problem reduces  to that of a charged  
conductive el l ipsoid introduced into a uni form e l ec -  
t r i c  field. 

We assume that in the e lec t r ic  field the drople t  
has the shape of a p ro la te  el l ipsoid of revolution:  

x ~ p~ _ 
- ~ -  + - ~ -  - 1, o ~ = y~ + z ~, 

where  a > b, the d i rec t ion of the x-axis  being opposite 
to that of E 0. In the case  in quest ion the potential ~o 
outside the droplet  can be de termined  by integrat ing 

the Laplace  equation 

Acp = 0 

with the following conditions: 
a 

qArch T ]1 = _ Eox. 
cp s 4 ~ e o e V a ' - - b  ~ [81, ~p x [ . , ~  

Using the pro la te  spheroidal  coordinates  ~, ~ [8], 
we obtain the solut ion of (1) and (2) in the f o r m  

cp - -  ~ q  In V" g + a~ + ae + 
8zeos ea V" ~ + a s - -  ae 

(1) 

(2) 

( l - - e )  V ~q -a~ +ae  + 2 e  V ~ q - ' ~  1 x 

x ( I n l + e - - 2 e )  ' ' l - e  (3) 

where 

= - -Eox  = -T- Eo [ (~ + as) (~q + a2) ]) /e ~o 
I. a 2 _ b ~ J 

and e = I a~ . 

Using express ion  (3), we de te rmine  the e lec t r i c  
fo rce  acting on unit sur face  of the drople t  

- 5 -  ~ -3~-h=0 

- -  SoS q EoX V (1 - -  eg) 2 
--  2--~- 4z~eoer s + r~n ~) n, (4) 

where 

n(X, 1 - - e ~ (  1 +  e ) x~ p__~ 
--  2e s In 1 - - e  2e and t~=- -~ -k -  b~ �9 

Effects assoc ia ted  with the motion of the drople t  a re  
neglected.  

On the other  hand, the drople t  is acted upon by the 
capi l la ry  fo rce  

~ 1 4-a2~ an.  
a2b 2 ~a/2 

(5) 

Start ing f r o m  [9], we may  assume that the drople t  
will be des t royed  if the e lec t r i c  fo rces  exceed the 
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c a p i l l a r y  f o r c e s  at  s o m e  poin t  of the su r face .  E x p r e s -  
s ions  (4) and (5) show that  th is  is  m o s t  l i ke ly  at  one 
of the points  x = • In this  case ,  the cha rged  d r o p l e t  
m a y  be expec ted  to be d i s p e r s e d  f rom the end tu rned  
toward  the e l e c t r o d e  whose s ign  is oppos i te  to the s ign  
of the d r o p l e t  charge .  In view of the s y m m e t r y  of the 
f ie ld ,  an uncha rged  d r o p l e t  should  be d i s p e r s e d  f rom 
both ends s imu l t aneous ly .  

Consequent ly ,  if we neg lec t  the fo rce  of g rav i ty ,  
the d r o p l e t  s t a b i l i t y  condi t ion can be r e p r e s e n t e d  by 
the inequa l i ty  

_ _ [  Eox l f  (1--  e2)2 ]2 = a eo~ [q[ -F < 
,2~ 4~e08 r s r'~r~ (x~ 

< (1 + a 2 ~ )  ~ ~=~' 
a2b 2 ix 3/2 

whence i t  is  e a s y  to obtain 

2n (~) /" a [ q[ n (~) 
E ~  eoer 4neoe r, ~/1 _ e ,  (6) 

F o r  the uncha rged  d r o p l e t  (q = 0), the s t a b i l i t y  con-  
d i t ion  will  be 

2n (x) ~ a . (7) 
Eo < 

v , - - ~  cue r 

The d i s p e r s i o n  condi t ion  for  this  c a se  is  wr i t t en  

Eo >~ E~ r 2n(X) l /  a 

With the a s s u m p t i o n  e = const ,  e x p r e s s i o n  (8) is  
ana logous  to that  obta ined  in [3]. F r o m  e x p r e s s i o n  
(77, se t t ing  E 0 = 0, i t  i s  a l so  p o s s i b l e  to obta in  the 
s t ab i l i t y  condi t ion  fo r  a cha rged  s p h e r i c a l  d r o p l e t  
p r e v i o u s l y  given by Ray le igh  [8]. 

In our  e x p e r i m e n t a l  i nves t iga t ion  of this  p h e n o m -  
enon, we d i s p e r s e d  ind iv idua l  d r o p l e t s  of v a r i o u s  
aqueous so lu t ions .  As the aqueous phase  we took: 0.25 
and 0.0025% so lu t ions  of the nonionogenic  d e e m u l s i f i e r  
OP-10 ,  a 1% sodium naphthenate  solu t ion ,  f o r m a t i o n  
w a t e r  f r o m  the Uzen depos i t  (pH = 8.8), and a 25% 
solu t ion  of c h e m i c a l l y  pu re  sodium ch lo r ide .  The 
nonpo la r  m e d i u m  was  m e d i c i n a l  v a s e l i n e  oi l ,  pu r i f i ed  
on s i l i c a  gel  and f i l t e r e d  through a GIKI f i l t e r  ( m a x i -  
mum p o r e  s i ze  1.68 �9 10 -~ m). 

The s u r f a c e  t ens ion  of t he se  aqueous so lu t ions  at  
the  bounda ry  with the oil  was m e a s u r e d  by  the mod i f i ed  
method  of d r o p l e t  vo lume d e t e r m i n a t i o n  [10]. The 
d r o p l e t  was f o r m e d  in 180 sec .  The m e a s u r e m e n t s  
w e r e  made  at  t e m p e r a t u r e s  c o r r e s p o n d i n g  to the con-  
d i t ions  of the d r o p l e t  d i s p e r s i o n  e x p e r i m e n t s .  The 

s u r f a c e  t ens ions  of the v a r i o u s  s y s t e m s  a r e  p r e s e n t e d  
in Table  1. 

Mechan ica l  d i s p e r s i o n  of the wa te r  in the oil  was 
used  for  d r o p l e t  f o rma t ion .  The r e q u i r e d  d r o p l e t  was 
r e m o v e d  with a g l a s s  s y r i n g e  and in t roduced  into the 
i n t e r e l e e t r o d e  gap of a v e r t i c a l l y  mounted  c a p a c i t o r .  

The s t a i n l e s s - s t e e l  e l e c t r o d e s  of the c a p a c i t o r  
employed  had a p o l i s h e d  inne r  s u r f a c e .  The d i s t ance  
be tween  them was 1.000 �9 10 -z m,  the length  and width 
of the p l a t e s  w e r e 4 . 7  �9 10 -2 and 2.6 �9 10 -2 m,  r e s p e c -  
t ive ly .  Vol tage was supp l i ed  to the c a p a c i t o r  p l a t e s  
f rom a h igh -vo l t age  VS-20 r e c t i f i e r .  An S-96 k i l o v o l t -  
m e t e r  was used  to m e a s u r e  the vo l tage .  The d r o p l e t s  
we re  o b s e r v e d  with a KM-6 c a t h e t o m e t e r  f i t ted  with 
a c a m e r a  and a m i c r o m e t e r  s c a l e .  

The d r o p l e t  could be  kep t  in the i n t e r e l e c t r o d e  
gap as  long as  d e s i r e d ,  which was ach ieved  by s u p -  
po r t i ng  i t  in an a scend ing  flow of oi l .  

P r e l i m i n a r y  e x p e r i m e n t s  m a d e  i t  p o s s i b l e  to d e t e r -  
mine  the na tu r e  of the d i s p e r s i o n  of cha rged  and un -  
c h a r g e d  d r o p l e t s .  In t hese  e x p e r i m e n t s ,  the vo l tage  
was app l i ed  in s t eps  of 100-200  V. At  a g iven va lue  
of the e l e c t r i c  f i e ld  s t r e n g t h  (E07, the uncha rged  
d r o p l e t  a lways  a c q u i r e d  a shape  f a i r l y  c l o s e  to that  
of an e l l i p s o i d  of r evo lu t ion .  Weak ly  cha rged  d r o p l e t s ,  
moving toward  the oppos i t e ly  c h a r g e d  e l e c t r o d e ,  w e r e  
s i m i l a r l y  d e f o r m e d .  The u n c h a r g e d  d e f o r m e d  d r o p l e t  
r e m a i n e d  in the f ie ld  of v iew for  a long t i m e ,  unti l  i t  
a c q u i r e d  a cha rge .  

When the c a p a c i t o r  p l a t e s  we re  c losed ,  the d e -  
f o r m e d  e l l i p s o i d a l  d r o p l e t  was c o m p r e s s e d  into a 
sphe re .  

At  E c r  the d r o p l e t  was p r o g r e s s i v e l y  d e f o r m e d  
into an e l l i p so id  of r evo lu t ion  with no t i ceab ly  i n c r e a s -  
ing e c c e n t r i c i t y .  This  s t r e t c h i n g  of the  d r o p l e t  u sua l l y  
ended in d i s p e r s i o n  (Fig.  laT. The d e f o r m a t i o n  t i m e  
of d r o p l e t s  of s y s t e m s  t and 2 (on the o r d e r  of a second7 
c o n s i d e r a b l y  e x c e e d e d  that  of the d r o p l e t s  of the o the r  
s y s t e m s  inves t iga t ed .  The o b s e r v e d  d e v e l o p m e n t  of 
d e f o r m a t i o n  is  d e t e r m i n e d  by  the t ime  r e q u i r e d  fo r  
the e l e c t r i c  f i e ld  f o r c e s  to c o u n t e r a c t  the f o r c e s  of 
s u r f a c e  tens ion  and v i s cous  d rag .  The d i f f e r ence  in 
d rop l e t  d e f o r m a t i o n  t i m e s  is  p r i m a r i l y  a t t r i bu t ab l e  
to the s ign i f i can t ly  d i f f e ren t  va lues  of the i m p o s e d  
f ie ld  s t r e n g t h s .  

Here ,  i t  is  n e c e s s a r y  to d raw a spec i a l  d i s t i nc t ion  
be tween  cha rged  and uncha rged  d r o p l e t s .  When the 
c r i t i c a l  f i e ld  is  swi tched  on, the f o r m e r  d e f o r m  non-  
u n i f o r m l y  with t ime  (Fig.  lb)  with the subsequen t  
e j ec t ion  of l iqu id  f rom one s ide ,  which is d e t e r m i n e d  
by  the p r e s e n c e  of an e x c e s s  cha rge  q. 

Tab le  1 
Values  of the Sur face  Tens ion  ~ and the 

Cons tan t  k in E x p r e s s i o n  (9) 

System Designation of  system ]a.lo,. N/m k 

0,25% solution of  UP-10 
1% sodium naphthenate solution 
0.0025% solution of UP-10 
Formation water 
25% sodium chloride solution 

3.8 
4,3 

21.8 
47.0 
57.0 

0 .45  
0 ,46 
0.40 
0 ,42 
0 ,42 

F ig .  1. Effec t  of the c r i t i c a l  f ie ld on d r o p l e t  d e -  
f o r m a t i o n  ( sca le  d iv i s ion  51 �9 10 -6 m) : a and b) 
d i s p e r s i o n  of uncha rged  and c h a r g e d  d rop le t s ;  c) 
shape  of  uncha rged  d r o p l e t  a f t e r  d i s p e r s i o n .  
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At the m o m e n t  of d i s p e r s i o n  the uncha rged  d rop l e t s  
have the conf igura t ion  shown in F ig .  l a .  As expec ted ,  
l iquid  is  e j ec t ed  f rom both ends of the d e f o r m e d  d r o p -  
le t .  

We note tha t  when a f ie ld  s l i g h t l y  exceed ing  the 
c r i t i c a l  va lue  is  imposed ,  the d r o p l e t s  d i s p e r s e  with 
the e jec t ion  of v e r y  fine p a r t i c l e s  (Fig.  l a ,  b). D i s -  
p e r s i o n  is  a ccompan ied  by  the f o r m a t i o n  of "min ia tu re  
founta ins ,  " s i m i l a r  to those  o b s e r v e d  by  p r e v i o u s  
i n v e s t i g a t o r s  [3], at  the points  of m a x i m u m  c u r v a t u r e  
of the d r o p l e t  s u r f a c e .  If the imposed  f ie ld  exceeds  
E~ r by ( 2 - 3 ) .  10 -4 V / m ,  the  d i s p e r s i n g  d r0p Ie t s  
f o r m  d i s t i ngu i shab l e  (r  ~ 10 -6 m) cha rged  d r o p l e t s .  
When the i m p o s e d  f ie ld  exceeds  E~ r by  m o r e  than 
5 -  10 -4 V / m ,  uncha rged  p a r t i c l e s  a r e  d i s p e r s e d  
with the f o r m a t i o n  of va r i ous  d r o p l e t s  that  s e p a r a t e  
f rom both ends .  In the cen te r  we find the l a r g e s t  d r o p -  
le t ,  which is often uncharged .  In a l l  c a s e s ,  the f o r -  
ma t ion  of v e r y  fine d r o p l e t s  ( r  < 10 -6 m) is obse rved .  

At s m a l l  va lues  of the s u r f a c e  t ens ion  a at the 
phase  i n t e r f ace ,  a f t e r  d i s p e r s i o n  the d r o p l e t  r e t a i n s  
i ts  shape  (Fig.  lo)  fo r  s e v e r a l  minu tes .  Then i t  is  
c o m p r e s s e d  at  one end, while an individual  p a r t i c l e  
( r  -~ 10 -5 m) is  e j e e t e d f r o m  the other .  The p r o c e s s  is  
a l t e r n a t e l y  r e p e a t e d ,  a f t e r  which the d r o p l e t  moves  
toward  one of the e l e c t r o d e s .  In th is  s tage ,  i t  executes  
t r a n s l a t i o n a l  mot ion  along the f ie ld  l ines ,  so  that  a f t e r  
l iquid is  e j e c t ed  in one d i r e c t i o n  the d r o p l e t  begins  to 
move  in the o ther ,  and so on. This  was r e g u l a r l y  
o b s e r v e d  in connect ion  with concen t r a t ed  so lu t ions  of 
OP-10  and sodium naphthena tes .  

Af te r  d i s p e r s i o n ,  d r o p l e t s  c h a r a c t e r i z e d  by a 
l a r g e  va lue  of ~ g e n e r a l l y  move toward  one of the 
e l e c t r o d e s .  Charged  d rop l e t s  behaved  s i m i l a r l y .  The 
p a r t i c l e s  e j e c t ed  by the p r i m a r y  cha rged  d r o p l e t  
a lways  a c q u i r e d  a cha rge  of the s a m e  s ign  as  the d r o p -  
l e t  charge .  The r e s i d u e  of the p r i m a r y  d r o p l e t  tended 
to move in one d i r ec t ion ,  changing i ts  p r e v i o u s  d i r e c -  
t ion of mot ion,  while  the d i s p e r s i o n  p roduc t s  moved  
in the o ther .  

It m a y  be a s s u m e d  that  the a l t e rna t i ng  c o m p r e s s i o n  
and e j ec t ion  o b s e r v e d  in connect ion  with the d r o p l e t s  
with s m a l l  va lues  of (~ d e f o r m e d  into the conf igura t ion  
shown in F ig .  l c  a r e  d e t e r m i n e d  by the acqu i s i t i on  
of a cha rge  due to p r i m a r y  d i s p e r s i o n  p roduc t s  a r r i v -  
ing f rom the e l e c t r o d e s .  Af te r  th is ,  the d rop l e t  is  
d i s p e r s e d  jus t  as  a cha rged  drop le t .  

In al l  c a s e s ,  the cha rge  of the d i s p e r s i o n  p roduc t s  
is  d e t e r m i n e d  by the imposed  f ie ld  and the p a r t i c l e  
s i ze .  

In the e x p e r i m e n t s  d e s c r i b e d ,  a m a r k e d  s c a t t e r  
of the  e x p e r i m e n t a l  da t a  was o b s e r v e d  for  uncha rged  
d rop l e t s ,  p a r t i c u l a r l y  for  s y s t e m s  3 - 5 .  This  is  e v i -  
dent ly  a t t r i b u t a b l e  both to changes in the value  of 
d e t e r m i n e d  by  the t ime  r e q u i r e d  to ach ieve  abso rp t i on  
equ i l i b r i um at  the phase  i n t e r f ace ,  which was not 
checked  in these  e x p e r i m e n t s ,  and to i ts  f luctuat ions  
dur ing  d r o p l e t  fo rma t ion .  Tt m a y  be that ,  in this  case ,  
the changes  in a a r e  a l so  d e t e r m i n e d  by the a d s o r p -  
t ion and d e s o r p t i o n  of s u r f a c e - a c t i v e  agents  in the 
e l e c t r i c  f ie ld .  We a l so  note that  d r o p l e t s  with r ~-300 �9 
�9 10 -6 m or  l e s s  were  p r a c t i c a l l y  a lways  cha rged .  

This  appl ies  e s p e c i a l l y  to s y s t e m s  4 and 5�9 Weak e l e c -  
t r i f i ca t i on  of the d r o p l e t s  was o b s e r v e d  only for  s y s -  
t ems  ] and 2. 

With this  in mind,  in the e x p e r i m e n t s  to v e r i f y  
e x p r e s s i o n  (8) the t ime  be tween  the m o m e n t  of d r o p -  
l e t  f o r m a t i o n  and the app l i ca t ion  of the f ie ld  was a d -  
ju s t ed  to 180 sec .  A f ie ld  of c r i t i c a l  o r  n e a r - c r i t i c a I  
s t r eng th  was appl ied .  This  made  i t  p o s s i b l e  to use  
va lues  of a d e t e r m i n e d  by  the method  d e s c r i b e d  in 
[10] in the subsequen t  ca lcu la t ions �9  

The d r o p l e t s  without  a cha rge  we re  d i s p e r s e d  as 
be fo re  (Fig.  la ) .  The  va lue  of E0 cr  was d e t e r m i n e d  
by s a m p l i n g  s e v e r a l  d r o p l e t s  s i m i l a r  in s i ze .  The 
g raphs  (Fig.  2) r e p r e s e n t  only  those  d r o p l e t s  d i s -  
p e r s e d  e i t he r  upon app l i ca t ion  of the c r i t i c a l  vo l t age  
o r  a f te r  i n c r e a s i n g  the s t r eng th  of the appl ied  p r e -  
c r i t i c a l  f i e ld  by  (1-2)  �9 10 -4 V / m  fo r  s y s t e m s  with 
a s m a l l  va lue  of  ~ and by (2-3)  �9 10 -4 V/In fo r  s y s -  
t ems  with a l a r g e  s u r f a c e  t ens ion  coeff ic ient .  These  
e x p e r i m e n t s  a l so  showed that  d r o p l e t s  of the s a m e  
r ad iu s  m a y  be d i s p e r s e d  at  d i f f e ren t  E~ r ,  which is 
a t t r i bu t ab l e  to f luc tua t ions  of (~ under  the condi t ions 
of d rop l e t  fo rmat ion �9  However ,  in the e x p e r i m e n t s  
des c r i bed  these  dev ia t ions  did  not exceed  =L 5 %. 

I t  is c l e a r  f rom the g raphs  that  at  a g iven va lue  of 
~, E~ r = f ( r )  is  s a t i s f a c t o r i l y  d e s c r i b e d  by the e x p r e s -  
s ion  

E~=k V / a eoer ' (9) 

where  k and c~ a r e  cons tan t s .  
The o b s e r v e d  e x p e r i m e n t a l  dev ia t ions  (curves  4 

and 5, F ig .  2) f r o m  r e l a t i o n  (9) on the i n t e r v a l  
r (150-350) �9 10 -6 m,  which do not exceed 20%, 
m u s t  ev iden t ly  be a t t r i bu ted  p r i m a r i l y  to the p r e s e n c e  
of a f r ee  charge  on the d i s p e r s e d  drop le t s �9  

Values  of the coef f ic ien ts  k ca l cu l a t ed  f rom e x p r e s -  
s ion  (9) us ing  the e x p e r i m e n t a l  da ta  obta ined a r e  p r e -  
sen ted  in Table  1. 

An ana lys i s  of p h o t o m i c r o g r a p h s  of the d r o p l e t s  a t  
the m o m e n t  of d i s p e r s i o n  leads  to the r e s u l t s  p r e -  
s en ted  in Table  2. It i s  c l e a r  f r o m  Table  2 that ,  

! 

~ 200 300 ~oo 500 600 700 r./o 

Fig. 2. Critical field strength E~ r (V/m) as a 
function of the radius r (m) of the dispersed drop- 
lets for various systems: 1-5) at ~ equal to 3.8; 
4.3; 21.8; 47; 57 �9 10 -s N/m, respectively. The 
c i r c l e s  r e p r e s e n t  e x p e r i m e n t a l  poin ts ,  the cu rves  

ca l cu la t ions  b a s e d  on (9). 
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Table  2 

Values of the P a r a m e t e r  e at the Moment  
of Droplet  D i spe r s ion  

Systeml System 3 System 5 

~ b / a  e b,/a e b / a  e 
z" 

182 

2O5 
240 
36O 
372 

0.31 0.951 349 

0.30 0.9541 382 
0.30 0.954 473 
029 1 557 
0 3 0  : 670 

0.32 0.947 

0.31 0.951 
0.29 0.957 
0.31 0.951 
0.31 0.951 

t94 0.28 0.960 
206 0.30 0.954 
245 0.30 0,954 
300 0.32 0.947 
367 0.31 ~ 0.951 
376 o. 32 / o. 947 
425 0.31 / 0.951 
545 0.31 ] 0.951 

within the l imi t s  of e r r o r  of the exper iment ,  the e c c e n -  
t r i c i ty  e at the m o m e n t  of d i spe rs ion ,  ca lcula ted f rom 
the a and b de t e rmined  f rom the usual  r e l a t ions ,  can 
be a s sumed  equal to 0.952 on the inves t iga ted  in te rva l  
of r for all the sy s t ems  invest igated.  

Subst i tut ion of the n u m e r i c a l  value of e into i n -  
equal i t ies  (7) and (8) makes  it poss ib le  to de t e rmi ne  
the value of the exp re s s ion  preced ing  the rad ica l ,  
namely ,  0.43. 

Clear ly ,  the expe r imen ta l  values  of the coeff icient  
k for the inves t iga ted  sys t em (Table 1) sa t i s f ac to r i ly  
coincide with 0.43. 

Obviously,  we m a y  conclude that the appl icabi l i ty  
of exp res s ion  (7) as a c r i t e r i on  of drople t  s tab i l i ty  in 
an e l ec t r i c  field has been  expe r imen ta l ly  demons t ra ted .  

Exp re s s ion  (7~-contains p a r a m e t e r s  that a re  eas i ly  
de t e rmined  exper imen ta l ly .  Accordingly ,  i t  can be 
used for p rac t i ca l  ca lcu la t ions ,  in p a r t i c u l a r ,  for 
ca lcula t ing  the technical  p a r a m e t e r s  of the e lec t r ica l  
dewater[ng of oils.  

NOTATION 

x, y, and z a re  Ca r t e s i an  r ec t angu la r  coordinates ;  
~, ~ a re  p ro la te  spheroidal  coordinates ;  r is the d rop -  
let  rad ius  ; a and b a re  the semiaxes  of the e l l ipsoid  
of revolut ion;  e is the eccen t r i c i t y  of the e l l ipsoid  of 
revolut ion;  n(x) is the coeff icient  of depola r iza t ion  of 
the e l l ipsoid  along the x-ax is ;  ff is the outward no rma l  
to the su r face  of the e l l ipso id  of revolut ion;  a is the 
sur face  t ens ion  at the phase in ter face ;  E 0 and e0 a re ,  
r e spec t ive ly ,  the s t reng th  and potential  of the externa l  
homogeneous field; E~ r is the c r i t i ca l  f ie ld s t rength  

caus ing  d i spe r s ion  of the droplet;  q is the droplet  
charge;  ~ and ~Ps a re  the potent ia ls  outside and at the 
sur face  of the charged droplet ,  r e spec t ive ly ;  e = 2.2 

is the r e l a t ive  d i e l ec t r i c  constant  of the medium;  
e 0 y 8.85 �9 10 -12 F / m  is  the absolute  d i e l ec t r i c  con-  
s tant  of f ree  space;  k is a constant .  
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