
C H A P T E R  I I I  

E X P E R I M E N T A L

3 .1  M a t e r i a l s

M ost o f  m aterials w ere k indly  donated by U O P LLC. A g -L Z -2 1 0 , A g -X  
and A g -A  zeo lite s  w ere used as a carrier. P o lysu lfon e support m em brane casted  on  
n on -w oven  cloth  w as used  as a backing. P olyeth ylen e g ly co l (P E G ) M W 400  w as  
used as p lasticizers. The s ilico n e  rubber used in this study w as R T V 6 1 5 A  and 
R T V 615B  by G eneral E lectric Co. Ltd. The cycloh exan e so lven t w as obtained from  
C arlo  E rb a R e a g e n ti. G ases used  in  this study w ere ethylene polym erization  grade 
obtained from  N ational P etrochem ical C o. Ltd., ethane gas 99.99%  purity obtained  
from  Thai Industrial G as Co.Ltd. and nitrogen gas 99.999%  purity obtained from  
Prax Air.

3 .2  M e m b r a n e  P r e p a r a t i o n

A  c a s t in g  so lu t io n  w a s  p rep ared  b y  a d m ix in g  0 .6  g  A g - z e o l i t e  an d  7 
m l c y c lo h e x a n e , th en , a d m ix in g  1 .5 1 2  g  R T V 6 1 5 A  and 0 .1 6 8  g  R T B 6 1 5 B .  
T h e  c a s t in g  so lu t io n  w a s  th en  c o a te d  on  a p o ly s u lfo n e  m em b ra n e  w ith  a 
d e s ir e d  th ic k n e s s  b y  a caster . T h e  p o ly s u lfo n e  m em b ra n e  o f  10 X 10 c m  in  

s iz e , w h ic h  w a s  p la c e d  o n  a g la s s  p la te , w a s  h ea ted  in  an  o v e n  at 82°c fo r  3 0 -  
6 0  m in . T h e  m em b ra n es  p rep ared  for  th e  e x p e r im e n ts  w e r e  c a te g o r iz e d  in  6  

d iffe r e n t ty p e s  as fo llo w s :
T y p e  I ( S R /A g - z e o l i t e /P S )  c o n s is te d  o f  th ree  su b ty p e s  o f  w h ic h  th e y  

w e r e  p o ly s u lfo n e  m em b ra n es  c o a te d  b y  a c a s t in g  so lu t io n  o f  s i l ic o n e  ru bber  
ad d ed  w ith  ea ch  o f  A g - z e o l i t e s .  T h e  A g - z e o l i t e s  u se d  w e r e  A g - L Z -2 1 0 ,  A g - A  
and A g -X .
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T y p e  II (S R /P S )  w a s  a p o ly s u lfo n e  m em b ra n e  c o a te d  b y  a s i l ic o n e  
ru bber c a s t in g  so lu t io n .

T y p e  III (S R /P E G /P S )  w a s  a p o ly s u lfo n e  m em b ra n e  c o a te d  b y  a  
c a s t in g  s o lu t io n  o f  s i l ic o n e  ru b b er and p o ly e th y le n e  g ly c o l  (P E G ). T h e  
m em b ra n e  p rep a ra tio n  p ro ced u re  o f  T y p e  I to  T y p e  III is  sh o w n  in  F ig u re  3 .1 .

F i g u r e  3 .1  M e m b r a n e  p rep aration  p ro ced u re  ( I ) .

T y p e  IV  (S R /P E G -P S )  w a s  a trea ted  p o ly s u lfo n e  m em b ra n e  c o a te d  b y  
a s i l ic o n e  ru b b er  c a s t in g  so lu t io n . T h e  trea ted  p o ly s u lfo n e  m em b ra n e  (P E G -  
P S ) w a s  p rep a red  b y  so a k in g  a p o ly s u lfo n e  m em b ra n e  in  a 2 0 %  P E G  in  

a q u e o u s  so lu t io n  for  an h o u r  an d  b e in g  d r ied  at 1 0 5 ๐c  for 3 h o u rs.
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T y p e  V  (S R /A g -z e o lite /P E G -P S )  c o n s is te d  o f  th ree  su b ty p e s  o f  w h ic h  
th e y  w e r e  trea ted  p o ly s u lfo n e  m em b ra n es c o a te d  b y  th e  sa m e  c a s t in g  so lu t io n  
as u se d  fo r  T y p e  II

T y p e  V I ( S R /A g -z e o l i t e (H 2 0 ) /P E G - P S )  c o n s is te d  o f  th ree  su b ty p e s  
w h ic h  w e r e  d iffe r e n t  fro m  T y p e  V  in  that e a c h  z e o l i t e s  w a s  a d d ed  b y  w a ter  
and th en  m ix e d  w ith  s i l ic o n e  rubber. F ig u r e  3 .2  s h o w s  th e  m em b ra n e  
p rep a ra tio n  p ro ced u re  o f  T y p e  IV  to  T y p e  V I.

F i g u r e  3 .2  M em b ra n e  p rep a ra tio n  p ro ced u re  (II).
I

3 .3  D e s i g n  a n d  E x p e r i m e n t a l  S e t u p

T h e  p rep ared  m ix e d  m a tr ix  m em b ra n e  h a v in g  a d ia m eter  o f  7 .5  cm  
w a s  p la c e d  fo r  te s t  in s id e  th e  m e m b r a n e -te s t in g  u n it w ith  an  O -r in g  fo r m in g  a 
se a l arou n d  th e  e d g e . T h e  m em b ra n e  w a s  su p p o rted  b y  a m e ta l p la te . T h ere

I ' l c \y >0 2 )0 V 3
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were 7 steps to test the membrane. First, N2 gas was passed through the 
membrane-testing unit and maintained at a pressure of 50 psig. The permeate 
side of the testing gas was exposed to atmospheric pressure via a bubble flow 
meter for flux measurements. Second, shut off the N2 and turn on C2H6 and 
purge for 5 minutes by opening the outlet valve at the retentate side. Third, 
turn off the outlet valve at the retentate side and allow C2H6 to permeate 
through membrane for 2-3 hours to wash out gas N2 in the membrane phase. 
Fourth, read flux of C2H6 for 30-60 min or to get steady state flux. Fifth, shut 
off the tested C2H6 and turn on gas N2 and purge for 5 min. Sixth, turn off 
outlet valve and read flux N2 (same as step 4). Seventh, repeat step 2 for C2H4 
and N2, respectively. For each membrane, it took 2 days to finish test. The 
schematic diagram of the experimental setup is shown in Figure 3.3 and the 
cross section of the membrane testing unit is shown in Figure 3.4.

F ig u re  3 .3  Schem atic diagram  o f  the experim ental setup.
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F i g u r e  3 .4  The cross section of the membrane testing unit.
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