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SUMMARY AND CONCLUSIONS 

S y n t h e t i c  emuls ions  made from c r u d e  o i l  from Block 
34/10,  We1.: 3 and f o r m a t i o n  w a t e r  can  be t r e a t e d  
e f f e c t i v e l y  w i t h  BREAXIT 8375. 

Two o t h e r  g e n e r a l  p u r p o s e  d e m u l s i f i e r s  t r e a t e d  t h e  
emuls ion  a l s o  b u t  n o t  as w e l l  as BREAXTI 8375.  T h i s  
may mean t h a t  t h e  s y n t h e t i c  emuls ion  is r e l a t i v e l y  e a s y  
t o  t r e a t  o r  t h a t  under  t h e  t r e a t  c o n d i t i o n s  t h e  c r u d e  
does  n o t  g i v e  ' d i f f i c u l t '  emuls ions .  T h i s  p o i n t  s h o u l d  
be checked a s  soon a s  p o s s i b l e  on e m u l s i o n ( s )  produced 
i n  t h e  f i e l d .  

A l l  emuls ions  made were s table  up t o  2 112 h o u r s  a t  
60°C and f o r  up t o  48 h o u r s  a t  room t e m p e r a t u r e .  

Some f r e e  water b r e a k s  from t h e  emuls ions  a t  75OC. 

Most of t h e  w a t e r  can  be broken o u t  i n  5 minu tes  a t  
75OC. 

After 9 m i n u t e s  t r e a t  max BSW ( a l l  w a t e r )  was 0.7%. 

Care  s h o u l d  be t a k e n  i n  any f u t u r e  e x p e r i m e n t a l  work t o  
a v o i d  t h e  u s e  of ' a g e d '  emuls ions  s i n c e  t h e r e  was 
ev idence  t h a t  t h e s e  were more d i f f i c u l t  t o  t r e a t .  



BACKGROUND 

A r e q u e s t  was r e c e i v e d  t o  check t h e  performance  of d e m u l s i f i e r s  
cc c r u d e  o i l  emuls ions  from Block 34/10 under  t h e  c o n d i t i o n s  
proposed i n  a c u r r e n t  d e s i g n  f o r  t r e a t i n g .  These are: 

F i r s t  S t a g e  

Second S t a g e  

T h i r d  S t a g e  

C o a l e s c e r  

S t o r a g e  

Design b a s i s  

Temp. 'C Time, mins 

41.2 3 

- T o t a l  28 f o r  
bo th  phases  

f o r  peak w a t e r  rate is 15%. 

Comments 

Bulk water 
s e p a r a t e s  

<5% w a t e r  

<0.3% f o r  
l o a d i n g  

Dry c r u d e  on ly  was a v a i l a b l e  a l o n g  w i t h  f o r m a t i o n  wa te r .  

P a r t i c u l a r  i n t e r e s t  was shown i n  t h e  p o s s i b i l i t y  of  r e d u c i n g  
second s t a g e  s i z e  (and t h e r e f o r e  r e s i d e n c e  t i m e ) .  

EXPERIMENTAL AND DISCUSSION 

Wet c r u d e  w a s  n o t  a v a i l a b l e  s o  t h a t  400-500 m 1  b a t c h e s  of 
s y n t h e t i c  emuls ions  were made from d r y  c r u d e  and f o r m a t i o n  
water as i n d i c a t e d  i n  t h e  t a b l e s .  F r e s h  emuls ion  was made 
f o r  each test u s i n g  d r y  c r u d e  s t o r e d  i n  a  20 l i t r e  p r e s s u r e  
c o n t a i n e r .  The q u a n t i t i e s  used f o r  v a r i o u s  emuls ions  
were : 

Dry c r u d e  m 1  40 5 378 400 250 

Formation w a t e r  m 1  45 67 100 250 

I n i t i a l l y  a  Hamil ton Beach Blendor  was used w i t h  mixing t i m e  
reduced f i n a l l y  t o  3 m i n u t e s .  The w a t e r  was added s l o w l y  t o  
t h e  o i l  a t  low speed i n i t i a l l y .  L a t e r  a Waring Blendor ,  



a l s o  f o r  3 minu tes .  Emulsions were s t a b l e  a t  60°C w i t h  no 
f ree  w a t e r  a f ter  2  1 / 2  h o u r s  and a l s o  a f t e r  an a d d i t i o n a l  24 
h o u r s  a t  room t e m p e r a t u r e .  Some free water was a p p a r e n t  on 
h e a t i n g  emuls ions  a t  7 5 O C ,  e .g .  0.4% i n  1 0  m i n u t e s  (15% 
w a t e r  emuls ion)  and 1% i n  10 m i n u t e s  (50% water emuls ion) .  

The Hamil ton Beach is p r o b a b l y  p r e f e r a b l y  f o r  ease of 
c l e a n i n g  b u t  t h e  energy  i n p u t  from t h e  Waring is h i g h e r  and 
it  may be n e c e s s a r y  under  some c i r c u m s t a n c e s  t o  u s e  t h i s .  
However, e x c e s s i v e  times s h o u l d  be avoided w i t h  t h e  Waring 
due t o  h e a t  e v o l u t i o n .  15% w a t e r  w a s  chosen f o r  most 
e x p e r i m e n t s ,  from t h e  i n i t i a l  d e s i g n  rate.  

D e m u l s i f i e r  t r e a t  r a t e  is  r e c o r d e d  as p a r t s  p e r  m i l l i o n  by 
volume (ppm) of  d e m u l s i f i e r  a s  normal ly  s u p p l i e d .  D e m u l s i f i e r  
was added by P ipe t tman  P20 a s  a 10% s o l u t i o n  i n  xy lene .  The 
s t a n d a r d  d e m u l s i f i e r  used  t h r o u g h o u t  ( e x c e p t  Table 7 )  w a s  
BREAXIT 18375 

Table 1 - 

T a b l e  2  - 

Table  3 - 
Table  4 - 
Table 5 - 

Table  6  - 

Table  7 - 

Table  8 - 

T h i s  was a  check on emuls ion  p r e p a r a t i o n .  Temper- 
a t u r e  60°C was chosen f o r  ease of h a n d l i n g  and t o  
g i v e  somewhat more d i f f i c u l t  c o n d i t i o n s  than  
d e s i g n  (75'C) t o  e s t a b l i s h  s o r t i n g  p r o c e d u r e s .  

T h i s  w a s  a s i m p l e  check on emulsion p r e p a r a t i o n  
and t rea t  rate.  

A s  f o r  T a b l e  2. 

A s  f o r  Tab le  2  b u t  u s i n g  10% w a t e r  emuls ion .  

A s  f o r  Tab le  2  b u t  u s i n g  20% w a t e r  emuls ion .  I t  
w a s  obse rved  t h a t  t h e  o i l  c o l o u r  was n o t  a s  good 
a s  w i t h  t h e  lower  w a t e r  c o n t e n t  emuls ions .  T h i s  
p o i n t  was n o t  fo l lowed  f u r t h e r  e x c e p t  i n  Tab le  11 
(which s e e ) .  

Change of emulsion p r e p a r a t i o n  of Waring Blendor .  
Some e v i d e n c e  of o v e r h e a t i n g  of emuls ion  d u r i n g  
p r e p a r a t i o n  w i t h  consequent  ' a g e i n g '  making 
t r e a t i n g  more d i f f i c u l t .  

Mi lde r  emulsion p r e p a r a t i o n  c o n d i t i o n s  w i t h  
comparison w i t h  two o t h e r  g e n e r a l  p u r p o s e  demul- 
s i f i e r s .  N e i t h e r  was as good a s  BREAXIT 8375. 

Mi lde r  emulsion p r e p a r a t i o n  c o n d i t i o n s .  V a r i o u s  
d e m u l s i f i e r  t r ea t  r a t e s  a t  i n c r e a s e d  t e m p e r a t u r e  
(75'6).  Some e v i d e n c e  t h a t  a g e i n g  emuls ion  a t  
75OC g i v e s  more d i f f i c u l t y  i n  t r e a t i n g  - s l o w e r  
wa te r  d rop  and p o o r e r  w a t e r / o i l  i n t e r f a c e .  
C e n t r i f u g e  t u b e s  used f o r  t h i s  and a l l  subsequen t  
tests. BSW - 0.7% max ( c e n t r i f u g e d  1 112 min/1000 
rpm/20°C). 



Table 9 - Check on a g e i n g  - i . e .  o r d e r  of t r e a t i n g  t u b e s  
a f t e r  s t a n d i n g  a t  75OC, o t h e r w i s e  as Table 8. 
Ageing seemed t o  be a p p a r e n t  w i t h  water d rop  r a t e  
and i n t e r f a c e  a f f e c t e d .  Check on BSW - 0.65% max 
water o n l y  i n  a l l  cases. 

Tab le  1 0  - Check on a g e i n g .  C e n t r i f u g e  t u b e s  and o i l  h e a t e d  
o n l y  when needed and n o t  l e f t  t o  age  i n  b a t h .  
Technique seems t o  e l i m i n a t e  a g e i n g .  

Table 11 - Check on p o s s i b i l i t y  of  t r e a t i n g  50% w a t e r  
emuls ion .  Very f a s t  and comple te  water b reak  b u t  
o i l  c o l o u r  still n o t  as good a s  w i t h  15% w a t e r  
emuls ion .  



TABLE 1 

T i m e  

P repa ra t ion  of Emulsions - Hamilton 
Beach Blendor wi th  Ex te rna l  C o n t r o l l e r  

Low Speed 8 f o r : -  
1 min 3 min 

30 s e c s  Water break - 
2 min 13 - 
4 min 13 

9 min 16 15 

5 min 

Emulsion wi th  15% water. 

B o t t l e s  con ta in ing  100 m 1  emulsion hea ted  a t  60°C 
f o r  15 minutes  then shaken 50 t imes  and 10 ppm 
d e m u l s i f i e r  added. 

Fu r the r  100 shakes  and r e t u r n e d  t o  wate r  ba th .  
Water drop e t c .  observed.  

F igu res  a r e  approx pe rcen tages  wate r  broken ou t .  



TABLE 2 

P r e p a r a t i o n  of Emulsions/Demulsif ier  Treat Rate  - 
Hamilton Beach Blendor - High Spec:: ~0 f o r  5 mins 

Time, mins 1 0  ppm 

1 5 T r  

2 9 10 R 

12 
) 

14 R ) Some emulsion pad 

12 
1 

14 R ) 

Emulsion w i t h  15% water. 

B o t t l e s  con ta in ing  100 m 1  emulsion hea ted  a t  60°C 
f o r  1 5  minutes  then shaken 50 t i m e s  and d e m u l s i f i e r  
added. 

Fu r the r  100 shakes  and r e tu rned  t o  wate r  bath .  
Colour chqnge of t h e  o i l  was immediate. Water drop 
e t c .  observed.  

F igu res  a r e  approx pe rcen tages  water  broken o u t .  
R = ragged,  SR = sl. ragged 



TABLE 3 

P r e p a r a t i o n  of Emulsions/Demulsif ier  Treat Rate - 
Hamilton Beach Blenr',, - High Speed 10 f o r  1 5  mins 

Time, mins 10 ppm 7.5  ppm az!?2 
1 6 T r  T r  

2  11 3 1 

*0.9% BSW 
on decanted 

o i l  

Emulsion w i t h  15% water. 

B o t t l e s  c o n t a i n i n g  100 m 1  emulsion heated a t  60°C 
f o r  15 minutes  then shaken 50 t imes  and d e m u l s i f i e r  
added. 

Fu r the r  100 shakes  and r e t u r n e d  t o  wate r  ba th .  
Colour change of t h e  o i l  was immediate. Water drop 
e t c .  observed.  

F igu res  a r e  approx pe rcen tages  water  broken ou t .  
R = ragged 

* 1 2  m 1  wate r  drawn o f f  and BSW done on 50 m 1  of 
decanted o i l .  



TABLE 4 

P r e p a r a t i o n  of Emuls ions/Demuls i f ier  Treat Rate - 
Hamilton Beach Blendor - High Speed 10  f o r  15 mins - 

Time, mins 1 0  ppm 7.5 ppm !LE!.!! 
1 T r  T r  T r  

Emulsion w i t h  10% water. 

B o t t l e s  c o n t a i n i n g  100 m 1  emulsion heated a t  60°C 
f o r  1 5  minutes then shaken 50 times and d e m u l s i f i e r  
added. 

Fu r the r  100 shakes  and r e t u r n e d  t o  wate r  bath .  
Colour change of t h e  o i l  was immediate. Water drop 
e t c .  observed.  

F igu res  are approx pe rcen tages  wate r  broken ou t .  
SR = s l i g h t l y  ragged 



TABLE 5 

P r e p a r a t i o n  of Emulsions/Demulsif ier  T r e a t  Rate - 
Hamilton Beach Blendor - High Speed 10  f o r  1 5  mins 

T i m e ,  mins 10 ppm 7.5 ppm LPE!s 

1 5 SR 3 SR 1 R 

2 10 C 14 C 12 SR 

3 14 15 15 L 

4 14 1 5  15 L 

5 14* 15* 15*L 

9 14 16 16 L 

Emulsion w i t h  20% water .  

B o t t l e s  con ta in ing  100 m 1  emulsion heated a t  60°C 
f o r  15 minutes  then shaken 50 t i m e s  and d e m u l s i f i e r  
added. 

Fu r the r  100 shakes  and r e t u r n e d  t o  wate r  ba th .  
Colour change of t h e  o i l  was immediate. Water drop 
e t c .  was observed.  

F igu res  a r e  approx pe rcen tages  water  broken o u t .  
SR = s l i g h t l y  ragged 

R = ragged 
C = c l e a n  
L = l a c e  
* = upper o i l  not  completely c l e a n  



TABLE 6 

P r e p a r a t i o n  of Emulsions/Demulsif ier  T r e a t  Ra te  - 
Waring Blendor - Regavolt  Speed 110 f o r  10  mins 

Time, mins 10  ppm 7.5 ppm QE 

1 6 R 4 R tr 

Emulsion wi th  15% water - d i f f e r e n t  b lendor  w i t h  h igher  
energy i n p u t .  Resu l t an t  emulsion was q u i t e  w a r m .  

B o t t l e s  c o n t a i n i n g  100 m 1  emulsion heated a t  60°C 
f o r  1 5  minutes  then shaken 50 t i m e s  and d e m u l s i f i e r  
added. 

Fu r the r  100 shakes  and r e tu rned  t o  water bath .  
Colour change of t h e  o i l  was immediate. Water drop 
e t c .  was observed.  

F igu res  a r e  approx pe rcen tages  wate r  broken o u t .  
S R  = s l i g h t l y  ragged 

R = ragged 
C = c l e a n  



Other  Demul s i f i e r  Check - Waring Blendor - 
Regavol t  Speed 110 f o r  4 mins 

Demul s i f i e r s  added a t  10 ppm 

Time, mins B 8275 A - B 

1 Tr T r  - 
2 5 2  T r  

3 10 6 T r  

4 10 7 3 R 

5 12 9 4 R 

9 13 10 10 C 

O i l  Q u a l i t y  Clean S1 cloudy S1 cloudy 

Emulsion w i t h  15% water - reduced t i m e  on Waring Blendor 
t o  c u t  emulsion p r e p a r a t i o n  t empera tu re .  

B o t t l e s  c o n t a i n i n g  100 m 1  emulsion hea t ed  a t  60°C 
f o r  1.5 minu tes  then  shaken 50 t i m e s  and d e m u l s i f i e r  
added. 

F u r t h e r  100 shakes  and r e t u r n e d  t o  wa te r  ba th .  
Colour change of t h e  o i l  was immediate. Water drop 
e tc .  was observed.  
R = ragged 
C = c l e a n  



TABLE 8 

More P r e c i s e  Water Drop Rate IDemuls i f ie r  
Treat Rate, wi th  Increased  Temperature - 

Waring Blendor - Regavolt  Speed 110 f o r  3 m i n s  

Time, m i n s  1 5  ppm 10 ppm 7.5 ppm QF?.i 

1 1 0.6 0.5 0.4 

BSW % X 0.45 0.6 0.55 0.55 
1001 85 

Emulsion w i t h  15% water  - reduced t i m e  on Waring Blendor - 
now s t a n d a r d i s e d  on 3 m i n s .  

Cen t r i fuge  t u b e s  con ta in ing  100 m 1  emulsion hea ted  a t  75OC 
f o r  1 5  minutes then shaken 50 t i m e s  and d e m u l s i f i e r  added. 

Fu r the r  100 shakes  and r e t u r n e d  t o  wate r  bath .  Water drop 
e t c .  w a s  observed.  

BSW's were determined d i r e c t l y  i n  t h e  c e n t r i f u g e  tube  on t h e  
approx 85  m 1  l e f t  a f t e r  removing t h e  f r e e  wate r  i n  t h e  bottom 
of  t h e  tube.  
SR = s l i g h t l y  ragged 

R = ragged 
C = c l e a n  

Tubes shaken s i n g l y  i n  o r d e r  ( 1 )  ( 2 )  (3) ( 4 ) ,  i . e .  tube  ( 4 )  
hea ted  approx 45 m i n s  be fo re  t r e a t i n g .  Blank sepa ra t ed  
0.4 m 1  i n  1 hour a t  75OC. 



TABLE 9 

Repeat Table  8 - changed o r d e r  of t r e a t i n g  t u b e s  

Time, mins 1 5  ppm 10 ppm 7.5 ppm QP!.! 

1 2 R 0.8 0.6 0.2 

2 9 R 2 R 1.5 1.8 R 

BSW % X 0.55 0.5 0.55 0.55 
loo/  85 

Emulsion wi th  15% water  - reduced t i m e  on Waring Blendor - 
now s t a n d a r d i s e d  on 3 mins. 

Cen t r i fuge  tubes  c o n t a i n i n g  100 m 1  emulsion hea ted  a t  75OC 
f o r  1 5  minutes then shaken 50 t imes  and demulsif i e r  added. 

F u r t h e r  100 shakes  and r e tu rned  t o  wate r  bath .  Water drop 
e t c .  was observed.  

BSW's were determined d i r e c t l y  i n  t h e  c e n t r i f u g e  tube  on t h e  
approx 85 m 1  l e f t  a f t e r  removing t h e  f r e e  wate r  i n  t h e  bottom 
of t h e  tube.  
SR = s l i g h t l y  ragged 

R = ragged 



TABLE 10  

Water Drop Rate /Demuls i f ie r  T r e a t  Rate 
w i t h  Shor t  a r l  b o n s t e n t  P rehea t  Time - 

Waring Blendor - Regavolt  Speed 110 f o r  3 m i n s  

(3  (2)  ( 1  ( 4 )  

Time, m i n s  10  ppm 7.5 ppm 

1 0.35 0.2 0.2 0.15 

Emulsion wi th  15% water .  

Cen t r i fuge  t u b e s  c o n t a i n i n g  100 m 1  emulsion hea ted  a t  75OC 
f o r  10 minutes then shaken 50 t i m e s  and d e m u l s i f i e r  added. 
Each tube  t r e a t e d  s e p a r a t e l y  and i d e n t i c a l l y  i n  o r d e r  ( 1 )  
( 2 )  ( 3 )  ( 4 )  f o r  hea t  up s t a g e .  

Fu r the r  100 shakes  and r e tu rned  t o  wate r  bath .  Water drop 
r a t e  e t c .  was observed.  
R = ragged 
C = c l ean  



TABLE 11 

Water Drop Rate /Demuls i f ie r  T r e a t  Rate - 
VVTAA~ng Blendor - Regavolt  Speed 110 f o r  3 n i n s  

Time, mins 

1 

10 ppm 

40 

O i l  q u a l i t y  S1 cloudy S1 cloudy 

Emulsion wi th  50% water. 

Cen t r i fuge  t u b e s  c o n t a i n i n g  100 m 1  emulsion heated 
a t  75OC f o r  10  minutes then shaken 50 t i m e s  and 
d e m u l s i f i e r  added. Each tube  t r e a t e d  s e p a r a t e l y  
and i d e n t i c a l l y  f o r  hea t  up s t a g e .  

Fu r the r  100 shakes  and r e t u r n e d  t o  water bath .  
Water drop r a t e  was observed.  


