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N o w a d a y s  o le f in /p a r a ff in  sep a ra tio n  is an en erg y  in te n s iv e  p r o c e ss  
v ia  d is t illa t io n  or a d so rp tio n . H e n c e , a n e w  ty p e  o f  m ix e d  m atrix  m em b ra n e  
(M M M ) h a s b e e n  in v e s t ig a te d  as an a ltern a tiv e  sep a ra tio n  te c h n o lo g y  for  
o le f in /p a r a ff in  sep a ra tio n . T h e  M M M  w a s  fab r ica ted  b y  c a s t in g  a m ix tu re  
o f  s i l ic o n e  ru bber an d  A g - z e o l i t e  on  a w ith /w ith o u t  p o ly e t h y le n e  g ly c o l)  
(P E G ) treated  p o ro u s  p o ly s u lfo n e  su p p ort. T h e  p e r m e a b ility  and s e le c t iv ity  
o f  e th y le n e  to  e th a n e  w e r e  d e term in ed  u s in g  th e  m em b ra n e  te s t in g  unit. 
R e su lts  fro m  th e  s tu d y  ca n  b e  c o n c lu d e d  as: 1) A g -z e o l i t e  d o e s  n o t en h a n ce  
th e e th y le n e /e th a n e  s e le c t iv ity ,  2 )  P E G  e n h a n c e s  e th y le n e /e th a n e  
se le c t iv ity ,  an d  3 )  s i l ic o n e  ru bber is  n o t a su ita b le  p o ly m e r  to  form  A g -  
z e o lite  M M M .



V

ACKNOWLEDGEMENTS

F irst o f  a ll, I w o u ld  lik e  to  g iv e  m y  d eep  a p p rec ia tio n  to  D r. Santi 
K u lp ra th ip a n ja  w h o  is  m y  U S  a d v iso r  for  p r o v id in g  u se fu l r e c o m m en d a tio n ,  
c r e a tiv e  c o m m e n ts  and e n c o u r a g e m e n t  th ro u g h o u t th is  w o rk . I am  p r iv ile g e d  
and w il l  a lw a y s  b e  p rou d  o f  b e in g  b e e n  h is  stu d en t.

F u rth erm ore , I w o u ld  lik e  to  e s p e c ia l ly  th an k  P rof. S o m c h a i O su w a n  
and A ss t . P ro f. T h ira sa k  R ir k so m b o o n , m y  T h a i a d v iso r s  for  p r o v id in g  m a n y  
n e c e s sa r y  th in g s  th ro u g h o u t th is  w o rk . I w o u ld  a lso  lik e  to  th an k  th em  for  
th eir  g u id a n c e  and th o u sa n d s  o f  v a lu a b le  a d v ic e  for  m y  th es is .

F in a lly , I w o u ld  lik e  to  ta k e  th is  o p p o rtu n ity  to  th an k  a ll o f  m y  fr ien d s  
for th eir  r e c o m m e n d a tio n s , s u g g e s t io n s  o n  m y  th e s is , c h e e r fu ln e ss  and  
e n c o u r a g e m e n t.



TABLE OF CONTENTS

PAGE
T itle  P a g e i
A b stra c t (in  E n g lish ) iii
A b stra c t (in  T h a i) iv
A c k n o w le d g e m e n ts V
T a b le  o f  C o n ten ts v i
L is t  o f  T a b le s v ii i
L is t  o f  F ig u res X

CH A PTER
I INTRODUCTION 1

II LITERATURE SURVEY 3
2.1 B a ck g ro u n d 3
2 .2  T h eo ry 4
2 .3  L iteratu re R e v ie w 7

2 .3 .1  G as T ran sp ort 7
2 .3 .2  F a c ilita te d  T ran sp ort 8

2 .3 .3  M ix e d  M a tr ix  M em b ra n e 1 1

III EXPERIMENTAL 13
3.1 M a ter ia ls 13
3 .2  M em b ra n e  P rep aration 13
3 .3  D e s ig n  and E x p e r im e n ta l S etu p 15

IV RESULTS AND DISCUSSION
4 .1  S il ic o n e  R u b b e r /P o ly (e th y le n e  g ly c o l )  on

18

P o ro u s  P o ly s u lfo n e  Su p p ort 18



CHAPTER PAGE
4 .2  S il ic o n e  R u b b e r /A g -z e o lite  on  P o ro u s

P o ly s u lfo n e  S u p p ort 19

V CONCLUSIONS AND RECOMMENDATIONS 2 7

REFERENCES 2 8

APPENDICES 3 2

CURRICULUM VITAE 45

v ii



iii

t G E

18

19

2 2

2 4

25

32
3 4

35

36

37

3 8

3 9

L I S T  O F  T A B L E S

T h e p e r m e a b ility  and se le c t iv ity  o f  g a s e s  on  
S R /P S , S R /P E G /P S  and S R /P E G -P S  
T h e  p e r m e a b ility  and se le c t iv ity  o f  g a s e s  o n  
S R /P S  an d  S R /A g -z e o lite /P S  
T h e  p e r m e a b ility  an d  se le c t iv ity  o f  g a se s  on  
S R /P E G -P S  an d  S R /A g -z e o lite /P E G -P S  
T h e  p e r m e a b ility  and se le c t iv ity  o f  g a s e s  on  
S R /P E G -P S  an d  S R /A g -z e o l i te (H 2 0 ) /P E G -P S  
T h e  p e r m e a b ility  and s e le c t iv ity  o f  g a s e s  on  
S R /P E G -P S , S R /A g N 0 3 /P E G -P S , S R /N a -X /P E G -P S  
and S R /A g -X /P E G -P S
T h e  cr itica l tem p eratu re  and k in e tic  d ia m eter  o f  th e  
g a s e s  u sed
S il ic o n e  rubber c o a te d  o n  p o ro u s  p o ly s u lfo n e  (S R /P S )  
S il ic o n e  ru b b er/P E G  c o a te d  on  p o ro u s  p o ly s u lfo n e  
(S R /P E G /P S )
S il ic o n e  ru b b er /A g -L Z  c o a te d  on  p o ro u s  p o ly s u lfo n e  
(S R /A g -L Z /P S )
S il ic o n e  rubber /A g - X  c o a te d  on  p o ro u s  p o ls y u lfo n e  
(S R /A g -X /P S )
S il ic o n e  r u b b e r /A g -A  c o a te d  on  p o ro u s p o ly s u lfo n e  
(S R /A g -A /P S )
S il ic o n e  r u b b er /A g -L Z  c o a te d  on  trea ted  p o ly s u lfo n e  
(S R /A g -L Z /P E G -P S )



ix

TABLE PAGE

B .7 S i l ic o n e  r u b b e r /A g -X  c o a te d  o n  treated  p o ly s u lfo n e  
(S R /A g -X /P E G -P S ) 4 0

B . 8 S il ic o n e  r u b b e r /A g -A  c o a te d  o n  trea ted  p o ly s u lfo n e  
(S R /A g -A /P E G -P S ) 41

B .9 S i l ic o n e  r u b b e r /A g -L Z /H 20  c o a te d  o n  trea ted  p o ly s u lfo n e  
(S R /A g -L Z (H 2 0 ) /P E G - P S ) 4 2

B .1 0 S i l ic o n e  r u b b e r /A g -X /H 20  c o a te d  o n  trea ted  p o ly s u lfo n e  
( S R /A g - X ( H 2 0 ) /P E G - P S ) 43

B . l  1 S i l ic o n e  r u b b e r /A g -A /H 20  c o a te d  o n  trea ted  p o ly s u lfo n e  
(S R /A g - A ( H 2 0 ) /P E G - P S ) 4 4



X

L I S T  O F  F I G U R E S

FIGURE PAGE

2 . 1 M e c h a n ism  for  fa c ilita te d  transport o f  
c o m p o n e n t A  b y  carrier B . 5

3.1 M em b ra n e  p rep aration  p ro ced u re  (I). 14
3 .2 M em b ra n e  p rep aration  p ro ced u re  (II). 15
3 .3 S c h e m a tic  d ia g ra m  o f  th e  ex p er im en ta l setu p . 16
3 .4 T h e  c ro ss  se c t io n  o f  th e m em b ra n e  te s t in g  unit. 17
4.1 F a c ilita ted  tran sp ort o f  o le f in  and p a ra ffin  w ith  Ag+ 

on  p o ro u s p o ly s u lfo n e  m em b ra n e  (S R /A g -z e o l i t e /P S ) . 2 1

4 .2 F a c ilita ted  tran sp ort o f  o le f in  and p a ra ffin  w ith  Ag+ 
o n  treated  p o ly s u lfo n e  m em b ra n e  (S R /A g -z e o lite /P E G -P S ) . 23


	Cover (English)


	Accepted


	Abstract (Thai)


	Abstract (English)


	Acknowledgements


	Contents



