
C H A P T E R  I 
I N T R O D U C T IO N

P a ra ff in s  are  sa tu ra te d  h y d ro c a rb o n s  (a lk a n e s ) o f  w h ic h  th e  c h a in s  can  be 
s tra ig h t (n o rm a l p a ra ffin s) , b ran ch ed  (iso p a ra ff in s )  o r  cy c lic  (n a p h th e n e s ). M o st o f  
th e  p a ra ff in s  in  n a tu ra l c ru d e  o ils  are  n o rm a l p a ra ffin s , w h ile  iso p a ra ffin s  are 
freq u en tly  p ro d u c e d  in  re fin e ry  p ro cesse s . T h e  n o rm a l p a ra ff in s  a re  u n iq u e ly  p o o r  as 
g a so lin e  a n d  g iv e  p o o r  lo w  te m p e ra tu re  p ro p e rtie s  in  k e ro se n e  an d  d iese l o il. 
A n y w ay , th e re  a re  sev e ra l a p p lic a tio n s  o f  n o rm a l p a ra ffin s  to d ay .

T h e  n o rm a l p a ra ff in s  w ith  h ig h  c a rb o n  n u m b e rs  h av e  h ig h  p o u r  p o in t w h ich  
m ean s th e y  w ill e as ily  b e c o m e  so lid  at lo w  te m p e ra tu re . I f  th e  p lan e  flie s  at h ig h  
a ltitu d e  o r in  th e  w in te r  tim e , th e  n o rm a l p a ra ff in s  p o rtio n  in  j e t  fu e l o r  d ie se l o il w ill 
p re c ip ita te  an d  p lu g  up  th e  fuel line . T h ese  p ro b le m s  a re  a lso  fo u n d  in  T h a ilan d  
a lth o u g h  th e  av e ra g e  c lim a te  is h ig h  b u t c ru d e  o il p ro d u c e d  in  T h a ila n d  h as  h ig h  
a m o u n t o f  n o rm a l p a ra ffin s . T h e re  a re  m a n y  so lu tio n s  to  so lv e  th is  p ro b le m  su ch  as 
ad d in g  a d d it iv e s  w h ich  w ill g iv e  b e tte r  lo w  te m p e ra tu re  p ro p e rtie s  o f  o il o r 
ex tra c tio n  o f  n o rm a l p a ra ffin s . H o w e v e r, th is  re se a rch  fo c u se s  o n  sep a ra tio n  
te c h n iq u e  o n ly .

T h e  e x tra c te d  n o rm a l p a ra ff in s  fro m  k e ro se n e  an d  d ie se l o il h av e  a  c a rb o n  
a to m  ra n g e  b e tw e e n  10 to  20  p e r  m o le c u le  b u t n o t all o f  th e se  a re  v a lu ab le . O n ly  
C 1 0 -C 1 4  a re  v a lu a b le  as a  b a s ic  m a te ria l fo r lin e a r  a lky l b e n z e n e  (L A B ) p ro d u c tio n  
w h ich  w ill b e  u sed  in  th e  b io d e g ra d a b le  d e te rg e n t m an u fa c tu re . T h e  tw o  co m m o n  
a p p ro a c h e s  fo r iso la tin g  n o rm a l p a ra ff in s  fro m  o th e r h y d ro c a rb o n s  a re  so lv e n t 
e x tra c tio n  o r so lv e n t d e w a x in g  an d  a d so rp tio n  w ith  m o le c u la r  s iev es. T h e re  are 
m an y  so lv e n ts  u sed  in  so lv e n t d e w a x in g  su ch  as  M E K , u rea , e tc . H o w e v e r, th e se  
so lv en ts  a re  c o n s id e re d  n o t fr ien d ly  to  th e  e n v iro n m e n t, so  m o s t o f  th e  co m m erc ia l 
p ro c e sse s  to d a y  u se  m o le c u la r  s ie v e s  fo r s e p a ra tio n  o f  p a ra ffin s . E x a m p le s  o f  so m e 
c o m m erc ia l p ro c e sse s  a re  M o lex  b y  U O P , Iso s iv  b y  U n io n  C a rb id e , E n so rp  by 
E x x o n , T S F  fro m  T ex aco  p lu s  B P , S hell an d  V E B  L e u n a  w e rk e  p ro cess . T h ese  
p ro cesse s  u su a lly  use  z e o lite  5A  (zeo lite  C aA ) as  a  m o le c u la r  s iev e  ad so rb en t.
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In  th is  re sea rch , th e  a d so rp tio n  o f  p a ra ff in  b y  u s in g  m o le c u la r  s iev e  w as 
in v es tig a ted . N o rm a l d e c a n e  w a s  u sed  as a  re p re se n ta tiv e  o f  n o rm a l p a ra ff in s  w ith  
c a rb o n  a to m  ra n g e  o f  C 1 0 -C 1 4 . T h e  s tu d y  e m p h a s iz e d  o n  th e  e ffec t o f  ty p e  o f  
ex c h a n g e d  d iv a le n t c a tio n s  o n  m o le c u la r  s iev e  ze o lite  A.
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