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C u rren tly , m e m b ran e -b ased  sep a ra tio n  p ro c e sse s  h av e  b e e n  w id e ly  u sed  b y  
m an y  in d u s tr ie s  such  as p e tro ch em ica l, food , and  p h a rm a c e u tica l in d u strie s  no t to  
m en tio n  th e ir  u ses in  a  v a rie ty  o f  en v iro n m en ta l ap p lica tio n s  (A n d e rso n  et al., 2002). 
T h e  m e m b ra n e  te ch n iq u e  o ffers  an  a ttrac tiv e  a lte rn a tiv e  d u e  to  its  lo w er cap ita l cost 
and  g re a tly  red u ced  en e rg y  co n su m p tio n . F u rth e rm o re , th e  e lim in a tio n  o f  h ea t 
req u irem en ts  and  c lean e r-sa fe r  m o d e  o f  o p e ra tio n  a re  o th e r  ad v an tag es  o f  th is  
tech n iq u e  co m p ared  to  co n v en tio n a l p ro cesse s  like  d is tilla tio n , ad so rp tio n , and  
ab so rp tio n  (S rid h a r an d  K h an , 1999).

M a n y  so lid  p o ly m eric  m em b ran es  su ch  as c e llu lo s ic  p o ly m ers , p o ly su lfo n e , 
p o ly d im e th y ls ilo x an e  and  p o ly p h en y len eo x id es  h av e  b e e n  in v es tig a ted  for gas 
sep a ra tio n  (K ro l et al., 2001). H o w ev er, p o ly im id e  w a s  fo u n d  to  b e  an  e sp ec ia lly  
a ttrac tiv e  c la ss  o f  p o ly m ers  sh o w in g  h ig h  se lec tiv itie s  c o m b in e d  w ith  h igh  
p e rfo rm an ce  (K ro l et al., 2001). F o r ex am p le , co p o ly im id e  m e m b ra n e  h as  b een  used  
for p - /o -x y le n e  sep a ra tio n  and  th e  sep a ra tio n  fac to rs  o f  p -x y le n e  to  o -x y len e  are 
b e tw een  1.15 and  1.47 (S ch le iffe ld e r and  S tau d t-B ick e l, 2001). M oreover, 
6 F D A /B P D A -D D B T  co p o ly im id e  w ere  te s ted  fo r o le f in /p a ra ffm  sep ara tio n . T he 
sep a ra tio n  fac to rs  o f  C3H6/C3H8 an d  C4H6/C4H10 are  15 an d  69 , re sp e c tiv e ly  (S taud t- 
B ick e l an d  K o ro s , 2000).

T o  fu rth e r enh an ce  th e  co m m erc ia l a p p lic a b ility  o f  th e  m em b ran e  
tech n o lo g y , M ix ed  M atrix  M em b ran es  (M M M s) h a v e  b e e n  d ev e lo p ed . T h ese  
so lid /p o ly m e r M M M s h av e  b een  s tu d ied  fo r gas se p a ra tio n  an d  sh o w n  th a t the  
in c o rp o ra tio n  o f  m o lecu la r  s iev es in c reases  th e  se le c tiv ity  o f  p u re  p o ly m er 
m em b ran es . F o r in stan ce , th e  ad d itio n  o f  s ilica lite  in to  s ilico n e  ru b b e r  can  im p ro v e  
the  se le c tiv ity  o f  O 2/N 2 from  2.1 to  2 .5 , 2 .7 , and  2 .9  fo r 50, 64  an d  70  w t%  silica lite , 
re sp e c tiv e ly  (J ia  et al., 1973).

B es id e s  the  p re v io u s ly  m en tio n ed  sep a ra tio n  p ro cesse s , o th e r im p o rtan t 
sep a ra tio n  p ro cesse s  in c lu d e  the  sep a ra tio n  o f  p a ra ffin s , o le fin s  an d  a ro m atic s , w h ich  
are s ta rtin g  m a te ria ls  fo r m an y  p e tro ch em ica l p ro cesses . P rac tic a lly , th e  sep ara tio n  
o f  o le fin s  an d  p a ra ffin s  is ca rried  o u t b y  lo w -tem p e ra tu re  d is tilla tio n , w h ic h  is h ig h ly
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energy intensive and potentially hazardous (Chan e t a l., 2002). A large capital 
investment and operating cost is also required. For the separation of Cg-aromatics 
containing ethylbenzene as well as O-, m-, and p-xylene is currently achieved either 
by low-temperature fractional crystallization or by an adsorption process using 
special zeolite based molecular sieve (Schleiffelder and Staudt-Bickel, 2001). 
However, these processes are very complex and in general, energy intensive.

There are many researches involved the gas separation of low molecular 
weight paraffin and olefin such as propane/propylene, but in a lesser extent for high 
molecular weight hydrocarbons such as n-octane, n-octene and Cg-aromatics, which 
are the liquid phases at room temperature. So, it is of interest to find alternatives for 
the separation of these hydrocarbons in the liquid phase.

As mentioned above, polyimide is the one of the most attractive polymeric 
membranes, and the concept of MMM’s has proven to increase the separation 
efficiency of polymer membranes. In this work, polyimide-based membranes were 
tested for their applicability for the separation of high molecular weight n-olefins, ท- 
paraffins, and Cg-aromatics. MMM’s of the polymer were also obtained through the 
incorporation of silicalite, NaY, and activated carbon, tested and compared their 
performances to the pure polyimide membrane.
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