
CHAPTER I 
INTRODUCTION

A sp h a lte n e s  are c o m m o n ly  c la s s if ie d  as th e  m o s t  p o lar  part o f  cru d e o i l  that 
are in so lu b le  in  n orm al a lk a n es  su ch  as n -h ep ta n e  b ut so lu b le  in  aro m atic  
s o lv e n ts  su ch  a s  to lu e n e  (S p e ig h t  1 9 9 9 ). A sp h a lte n e s  c a n  b e  d e s ta b iliz e d  d u rin g  o i l  
p ro d u ctio n  d u e  to  v a r ia tio n s  in tem peratu re, p ressu re , and o il  c o m p o s it io n .  
D e sta b il iz e d  a sp h a lten es  lea d  to  ser io u s  p ro b lem s in  o i l  in d u str ies . F or e x a m p le ,  
d u rin g  cru d e o i l  tran sp orta tion , a sp h a lten e  d e p o s it io n  ca n  p lu g  tran sp orta tion  
p ip e lin e s , w h ic h  lea d s to  a  s ig n if ic a n t  lo s s  in  p r o d u c tiv ity  and  h ig h  c o s t  o f  
rem e d ia tio n  (L eo n ta r itis  e t  a l . ,  1 9 9 4 ). In ord er to s o lv e  th e s e  p ro b le m s, it is  n e c e ssa r y  
to  u n d erstan d  th e  m e c h a n ism s  o f  a sp h a lten e  d e p o s it io n  to  im p ro v e  p r ed ic t io n  and  
p r e v e n tio n  o f  d e p o s its .

A sp h a lte n e  in s ta b ility , w h ic h  c a u se s  a sp h a lten e  d e p o s it io n , h as p r e v io u s ly  
b e e n  in v e s t ig a te d  b y  sev era l te c h n iq u e s . T h e  m in im u m  am o u n t o f  p rec ip ita n t that 
c a u se s  a sp h a lte n e s  to p rec ip ita te  h as b een  d e fin e d  as th e  p r e c ip ita tio n  o n se t  v o lu m e  
(P in a  e t a l. 2 0 0 6 ) .  R e c e n tly , M a q b o o l e t a l. (2 0 0 9 )  r e v e a le d  that a sp h a lte n e s  are  
u n sta b le  at c o n d it io n s  b e lo w  o n se t  v o lu m e  but it m a y  tak e d a y s  or m o n th s  to  
c o m p le te ly  p rec ip ita te . T h e  ca p illa r y  d e p o s it io n  te c h n iq u e  is  o n e  p o s s ib le  ap p roach  
to  d e te c t  th e  in s ta b ility  o f  a sp h a lte n e s  m ore  q u ic k ly  th an  b a tch  a g g r e g a tio n  p r o c e s se s  
(H o e p fn e r , 2 0 1 0 ) .  M o st  o f  th e  p rev io u s  ca p illa ry  d e p o s it io n  w o rk  h a s la r g e ly  s tu d ied  
a sp h a lten e  d e p o s it io n  n ear an d  p ast o n se t  v o lu m e  and  a ssu m e d  th at o il-p r e c ip ita n t  
m ix tu r e s  are s ta b le  i f  n o  a sp h a lte n e s  w er e  d e te c ta b le  a fter  w a it in g  f ix e d  t im e s  (W a n g  
e t  a l . ,  2 0 0 4 ;  M a q b o o l e t  a l . ,  2 0 0 6 ) . H o ep fn er  ( 2 0 1 0 )  in v e s t ig a te d  a sp h a lten e  
d e p o s it io n  b e lo w  th e o n se t  p o in t  and r e v e a le d  that a sp h a lte n e s  are d e s ta b iliz e d  and  
h a v e  ab ility  to  d e p o s it  b e fo re  th e  in sta b ility  can  b e id e n tify  b y  m ic r o sc o p y .

T h e  m a in  o b je c tiv e  o f  th is  w o rk  is  to  stu d y  a sp h a lte n e  d e p o s it io n  in  a 
ca p illa r y  at lo w  h ep ta n e  co n c e n tr a tio n , o b ta in  im a g e s  o f  th e  d e p o s it  and  e v a lu a te  th e  
d e p o s it io n  th ic k n e ss  a lo n g  th e  len g th . F urther g o a ls  w er e  to  in v e s t ig a te  th e  m ix in g  in  
th e  ca p illa r y  d e p o s it io n  ap p aratu s, th e  lo c a t io n  o f  th e  d e p o s it  and th e m e c h a n ism  o f  
a sp h a lten e  d e p o s it io n . A d d it io n a lly , th e  d e p o s it io n  o f  d iffe r e n t ty p e s  o f  cru d e o il w a s  
in v e s t ig a te d  to  c h e c k  for a p p lic a b ility  o f  the resu lts  in  d iffe r e n t reserv o ir s .
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