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K ey w o rd s: A d so rp tio n / F ix e d -b e d  C o lu m n / A d so rb e n t/ S ilic a  g e l/ 4 A  M o le c u la r
S iev e  Z e o lite / B re a k th ro u g h  C u rv e / N a tu ra l G as  D eh y d ra tio n

T h e  a d so rp tiv e  se p a ra tio n  sy stem  o f  w a te r  v a p o r  fro m  th e  n a tu ra l g as  u s in g  
a  m u lti- la y e r  a d so rb e r  w as  s tu d ied . T h e  c o m m e rc ia l s ilic a  g e l an d  tw o  s ize s  o f  4 A  
m o le c u la r  s ie v e  w ere  p a c k e d  in  lay ers  in  th e  ad so rb e r. T h e  m a th e m a tic a l m o d e l u se d  
fo r p re d ic tin g  th e  w a te r  b re a k th ro u g h  p ro file  w as  in v e s tig a te d  an d  d ev e lo p e d . T h e  
e x p e rim e n ts  w e re  ca rried  o u t u n d e r d iffe re n t h u m id ity  le v e ls  o f  th e  n a tu ra l g as  feed : 
7 % R H , 3 0 % R H  an d  5 0 % R H , and  d iffe re n t c o n ta c t tim es : 17 se c o n d s  a n d  34 
seco n d s, a im in g  to  c o m p a re  w ith  th e  th e o re tic a l b re a k th ro u g h  cu rv es  o b ta in e d  fro m  
th e  m a th e m a tic a l m o d e l. F ro m  th e  sen s itiv ity  a n a ly s is  o f  p a ra m e tr ic a l e ffe c ts  o n  th e  
th e o re tic a l b re a k th ro u g h  cu rv es  in  o rd e r  to  in v e s tig a te  th e  e x is tin g  m a th e m a tic a l 
m o d e l, th e  in te rs titia l v e lo c ity  (v) an d  th e  e ffe c tiv e  b e d  v o id a g e  (ร) w e re  m o re  
sen s itiv e  to  th e  th e o re tic a l b re a k th ro u g h  cu rv es  th a n  th e  e ffe c tiv e  ax ia l d isp e rs io n  
c o e ff ic ien t (DL,eff). T o  d e v e lo p  th e  ex is tin g  m a th e m a tic a l m o d e l, th e  p a ra m e te rs  and  
th e  e q u ilib r iu m  a d so rp tio n  iso th e rm  c o n s tru c te d  fo r  each  a d so rb e n t w e re  e m p lo y e d  
sp ec if ic a lly  in  th e  m o d e l. U p o n  th e  cu rv e  f ittin g  te c h n iq u e  fo r  th e  a d so rp tio n  
iso th e rm , lin e a r  m o d e ls  g av e  a  g o o d  c o rre sp o n d e n c e  w ith  th e  e x p e rim e n ta l d a ta  
p o in ts  fo r  th e  a d so rp tio n  o n  th e  s ilic a  gel a d so rb e n t (L C A -9 4 ). T h e  L a n g m u ir  and  
e x p o n en tia l m o d e ls  d e m o n s tra te d  a  g o o d  a g re e m e n t w ith  th e  e x p e rim e n ta l a d so rp tio n  
iso th e rm  o f  4 A D G  1/8” a t th e  h u m id ity  lev e ls  o f  lo w e r th a n  2 2 % R H  an d  ab o v e  
2 2 % R H , re sp e c tiv e ly . T h e  eq u ilib riu m  a d so rp tio n  iso th e rm  o f  4 A D G  1 /16” w as 
d iv id ed  in to  th re e  reg io n s . T h e  L a n g m u ir  an d  th e  F re u n d lic h  m o d e ls  w ere
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su c c e ssfu lly  a c c e p ted  to  b e s t  fit th e  e x p e rim e n ta l d a ta  a t th e  h u m id ity  o f  lo w e r th a n  
3 2 % R H  an d  ab o v e  6 2 % R H , re sp e c tiv e ly , w h e re a s  ex p o n e n tia l m o d e l re v e a le d  a  
g o o d  c o rre sp o n d e n c e  w ith  th e  ex p e rim en ta l d a ta  a t th e  h u m id ity  re g io n  b e tw e e n  
3 2 % R H  a n d  6 2 % R H . S in ce  th e  w a te r  c o n c e n tra tio n  in  th e  n a tu ra l gas feed  is v e ry  
low , th e  d e c re a se  in  th e  in te rs titia l v e lo c ity  d u e  to  th e  w a te r  a d so rp tio n  c a n  be  
n eg lec ted . T h e re fo re , th e  a ssu m p tio n  o f  c o n s ta n t f lu id  v e lo c ity  w as  a p p lie d  in  th e  
m a th e m a tic a l m o d e l. F ro m  th e  se n s itiv ity  an a ly s is , in  o rd e r  to  ach iev e  th e  b e s t 
a g re e m e n t b e tw e e n  th e  e x p e rim e n ta l an d  th e o re tic a l b re a k th ro u g h  p a tte rn s , th e  
o v e ra ll m a ss  tra n s fe r  c o e ff ic ie n t o f  ap p ro x im a te  8.5x1 O'5 ร '1 w a s  su g g e s te d  in  th e  
m o d e l fo r  a ll e x p e rim e n ta l cases. T h e  m o d if ie d  m a th e m a tic a l m o d e l fo r p re d ic tin g  
th e  b re a k th ro u g h  p ro f ile s  o f  w a te r  a d so rp tio n  p ro v id e d  an  e x c e lle n t c o rre sp o n d e n c e  
w ith  th e  e x p e rim e n ta lly  o b ta in e d  b re a k th ro u g h  cu rv es  u n d e r  v a r io u s  e x p e rim e n ta l 
c o n d itio n s . T h e  d iffe re n ce s  o f  th e  e x p e rim e n ta l an d  th e o re tic a l b re a k th ro u g h  tim e s  
w ere  o n ly  a b o u t 3%  to  5% .
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เน ื่อ ง ม า จ า ก ก า ร ด ูด ซ ับ น ํ้า อ อ ก จ า ก ก า ร พ ิจ า ร ณ า ได ้ ด ัง บ ัน ใ น ก า ร อ อ ก แ บ บ แ บ บ จ ำ ล อ ง ท า ง  
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