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K e y w o r d s  : A sp h a lte n e s / S o lu b ility / S o lu b ility  p ara m eters/ M o le c u la r  w e ig h t

A sp h a lte n e s  are d e fin ed  as n -a lk a n e  in so lu b le  and are the h e a v ie s t  p ortion  in  
cru d e o il. A sp h a lte n e  p rec ip ita tio n  from  cru d e o i l  d u rin g  p ro d u ctio n , tran sp orta tion , 
and th e p r o c e s s in g  p r o c e sse s  can  c a u se  ser io u s  p ro b lem s in  the p e tro leu m  industry. 
B e c a u se  o f  th e  la ck  o f  in form atio n  ab ou t a sp h a lte n e s , the c o m p lic a te d  a sp h a lten e  
rea c tio n s  su ch  as a sp h a lten e  d is so lu tio n  and p rec ip ita tio n  are p oor. M o le c u la r  w e ig h t  
is  o n e  o f  th e  m o st  im p ortan t p rop erties  b e c a u se  it can  b e re la ted  to  the o th er  
th erm o d y n a m ic  p rop erties. M o reo v er , it can  b e u sed  as th e  p rop erty  for  co n stru ctin g  
the structure o f  a sp h a lten e . In th is  stu d y , the so lu b ilit ie s  o f  C o ld  L ak e reservo ir  
a sp h a lten e  in  b in ary  s o lv e n ts  o f  to lu e n e -h e p ta n e  w er e  u sed  to p red ict a sp h a lten e  
m o le c u la r  w e ig h ts . T h e  s o lu b ilit ie s  ob ta in ed  from  b oth  n o n -a g ita ted  and ag ita ted  
sy s te m s  w er e  v ir tu a lly  the sam e a fter th e  eq u ilib r iu m  w a s  reach ed . S in g le  and three  
c o m p o n e n t  s o lu b ility  p aram eter m o d e ls  w ere  d e v e lo p e d  from  S ca tch ard -H ild eb ran d  
and H a n sen  so lu b ility  th eory  in ord er to p red ict th e  m o le c u la r  w e ig h ts . T h e resu lts  
sh o w e d  that th e  m o le c u la r  w e ig h t  o f  C o ld  L ake a sp h a lten e  w er e  in  th e  ran ge o f  8 5 0  
to  1 0 2 0  D a lto n s  for the s in g le  c o m p o n e n t and 9 7 8 - 2 0 0 9  for th e  th ree -c o m p o n e n t  
m o d e l. F u rth erm ore, th e  d ifferen t p o lar ity  fraction s o f  C o ld  L ake a sp h a lten e  w er e  
e x a m in e d . T h e  h ig h er  p olar fra ctio n s had h ig h er  m o le c u la r  w e ig h t . P o ss ib le  
a sp h a lten e  stru ctu res co u ld  b e p red ic ted  from  th e se  p red ic ted  m o le c u la r  w e ig h ts  and  
e le m e n ta l a n a ly s is  data.
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พ Weight fraction o f asphaltene in toluene solution 
<j)T Volume fraction o f precipitant ( VT / (Vs + V T) )
<t>5 Volume fraction o f solvent ( vs / (Vs + v r ) )

VT Precipitant volume at the onset point o f asphaltene precipitation 
vs Solvent volume at the onset point o f asphaltene precipitation
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