
CHAPTER III 
EXPERIMENTAL

3.1 Materials

3.1.1 C h em ica ls
A ll ch em ica ls  u sed  in  th e  ex p erim en ts  are sh o w n  in T ab le  3 .1 . T h ey  

w ere  tre a te d  by  s ilica  to  rem o v e  co n tam in an ts  b efo re  use.

Table 3.1 C h em ica ls  u sed  in  th e  ex p erim en ts

Name Source Purity
p -x y le n e S ig m a-A ld rich 99 .9 5 %

0 -x y len e S ig m a-A ld rich 99 .9 5 %

n -h ep tan e S ig m a-A ld rich 9 9 .9 5 %

1 -h exene S ig m a-A ld rich 9 9 .9 5 %

p -d ie th y lb e n z e n e S ig m a-A ld rich 9 9 .9 5 %

N -m e th y l-2 -p y rro lid o n e S ig m a-A ld rich 99 .9 5 %

3.1 .2  O th e r M a te ria ls
S ilica lite-1  w as su p p o rted  by  U O P  L L C  and  p o ly im id e  (U ltem ) w as 

o b ta in ed  fro m  G E  P lastics .

3.2 Experiments

3.2.1 M ix ed  M atrix  M em b ran e  P rep a ra tio n
M ixed  m a trix  m em b ran es  (M M M ’s) w ere  p rep a red  by  so lu tio n  

ca s tin g  an d  so lv en t e v a p o ra tin g  m eth o d s. P o ly m id e  so lu tio n  w as firs t p rep a red  by 
d isso lv in g  25 w t%  p o ly im id e  in  75 w t%  N -m e th y l-2 -p y rro lid in o n e  (N M P ). 
S ilica lite-1  o f  10, 20 , and  30 w t%  w as m ix ed  w ith  N M P  to rem o v e  a ir b u b b le s  in the
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p o r e s  o f  z e o l i t e .  It w a s  th e n  a d d e d , a n d  th e n  s h a k e d  u n t i l  a  w e l l - m i x e d  s o lu t io n  w a s  

o b ta in e d . T h e  s o lu t io n  w a s  d e g a s s e d  w i t h  a  v a c u u m  p u m p , c a s t  o n  a  c le a n  g la s s  

p la te  w i t h  a  c a s t in g  k n i f e  o f  15 m il  c le a r n e s s ,  a n d  th e n  le f t  in  a n  o v e n  a t 60°c  
o v e r n ig h t .  A f t e r  th e  m e m b r a n e s  w e r e  d e t a c h e d  fr o m  th e  g la s s  p la te ,  r e s id u a l  s o lv e n t  

w a s  r e m o v e d  b y  d r y in g  s u b s e q u e n t ly  a t 100, 130 a n d  160°c fo r  1 h  e a c h .

T h e  c r o s s - s e c t io n a l  m o r p h o lo g y  o f  m e m b r a n e s  w a s  o b s e r v e d  w ith  

s c a n n in g  e le c t r o n  m ic r o s c o p e  ( S E M , J E O L  J S M - 5 2 0 0 ) .

3 .2 .2  P e r v a p o r a t io n  T e s t in g
F ig u r e  3 .1  s h o w s  s c h e m a t ic s  o f  th e  e x p e r im e n t a l  s e tu p  a n d  m e m b r a n e  

p e r v a p o r a to r . T h e  m e m b r a n e s  w e r e  t e s t e d  in  p e r v a p o r a t io n  a p p a r a tu s  th a t  in c lu d e d  a  

w a te r  p u m p , a  te s t  c e l l  w h ic h  h e ld  th e  m e m b r a n e  a n d  w a s  p la c e d  in  a  h o t  b o x ,  c o ld  

trap  a n d  v a c u u m  p u m p . E x p o s e d  m e m b r a n e  w a s  3 4 .2  c m 2 a n d  f e e d  c ir c u la t io n  w a s  

a b o u t  9  c m 3/m in . A  f e e d  m ix tu r e  c o n t a in e d  a  1 :1 :1 :1  r a t io  o f  /7 - x y le n e ,  o - x y le n e ,  
p a r a f f in , a n d  o le f in .  T e m p e r a tu r e  a t 120°c w a s  u s e d  fo r  a ll  e x p e r im e n t s .  T h e  f e e d  

w a s  m a in ta in e d  a t 120 p s ig  to  e n s u r e  th a t it w a s  in  th e  l iq u id  p h a s e .  F o r  a ll  
e x p e r im e n t s ,  th e  p e r m e a te  p r e s s u r e  w a s  m a in ta in e d  u n d e r  v a c u u m . T h e  f e e d ,  
p e r m e a te  a n d  r e te n ta te  w e r e  a n a ly z e d  b y  a  H e w le t t  P a c k a r d  5 8 9 0  s e r ie s  II g a s  

c h r o m a t o g r a p h  w i t h  a n  A T ™ - W A X  c a p i l la r y  c o lu m n  a n d  e q u ip p e d  w i t h  a  F I D .
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(a)

Figure 3.1 S c h e m a t ic s  o f  p e r v a p o r a t io n  p r o c e s s :  (a )  F lo w  c h a r t  o f  p e r v a p o r a t io n  

p r o c e s s ;  (b )  th e  m e m b r a n e  p e r v a p o r a to r .

3 .2 .3  S in g le  C o m p o n e n t  A d s o r p t io n  E x p e r im e n t s
T h is  a d s o r p t io n  s tu d ie d  c 8 a r o m a t ic s  a n d  p a r a f f in  o n  s i l i c a l i t e - 1 . T h e  

e x p e r im e n t  w a s  s ta r te d  w i t h  a d d in g  a ll  c o m p o n e n t s  a c c o r d in g  to  T a b le s  3 .2  to  3 .4  

a n d  s i l i c a l i t e - 1  in to  v ia l s .  T h e  w e ig h t  r a t io  o f  s i l i c a l i t e - 1  a n d  s o lu t io n  w a s  s e t  a t 1 to  

4  in  e a c h  b a tc h . T h e  v ia l s  w e r e  a g ita te d  c o n s t a n t ly  a t r o o m  te m p e r a tu r e . T h e  s y s t e m
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w a s  le f t  u n t i l  it  r e a c h e d  e q u i l ib r iu m . T h e  e q u i l ib r iu m  o f  th e  s y s t e m  w a s  o b s e r v e d  b y  

m e a s u r in g  th e  l iq u id  s o lu t io n  w i t h  th e  g a s  c h r o m a to g r a p h .

Table 3 .2  S a m p le  p r e p a r a t io n  fo r  p - x y l e n e  s o lu t io n

C o n c e n tr a t io n p - x y l e n e n - n o n a n e S i l ic a l i t e - 1

(w t% ) ( g ) ( g ) ( g )
1 .2 5 0 .0 5 3 .9 5 1 .0 0

2 .5 0 .1 0 3 .9 0 1 .0 0

5 0 .2 0 3 .8 0 1 .0 0

1 0 0 .4 0 3 .6 0 1 .0 0

2 0 0 .8 0 3 .2 0 1 .0 0

4 0 1 .6 0 2 .4 0 1 .0 0

6 0 2 .4 0 1 .6 0 1 .0 0

Table 3 .3  S a m p le  p r e p a r a t io n  fo r  o - x y l e n e  s o lu t io n

C o n c e n tr a t io n o - x y le n e n - n o n a n e S i l ic a l i t e - 1
(w t% ) (g ) (g ) ( g )

1 .2 5 0 .0 5 3 .9 5 1 .0 0

2 .5 0 .1 0 3 .9 0 1 .0 0

5 0 .2 0 3 .8 0 1 .0 0

10 0 .4 0 3 .6 0 1 .0 0

2 0 0 .8 0 3 .2 0 1 .0 0

4 0 1 .6 0 2 .4 0 1 .0 0

6 0 2 .4 0 1 .6 0 1 .0 0



Table 3 .4  S a m p le  p r e p a r a t io n  fo r  n - h e x a n e  s o lu t io n

C o n c e n tr a t io n n - h e x a n e n - n o n a n e S i l ic a l i t e - 1
(w t% ) (g ) ( g ) (g )

1 .2 5 0 .0 5 3 .9 5 1 .0 0

2 .5 0 .1 0 3 .9 0 1 .0 0

5 0 .2 0 3 .8 0 1 .0 0

10 0 .4 0 3 .6 0 1 .0 0

2 0 0 .8 0 3 .2 0 1 .0 0
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