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N a tu ra l gas is o n e  o f  th e  m o s t im p o rta n t e n e rg y  so u rce s  fo r  e le c tr ic ity  
g e n e ra tio n  b e c a u se  o f  its  c le an lin e ss , h ig h  h e a tin g  v a lu e  an d  in e x p e n s iv e  cost. 
F u rth e rm o re , n a tu ra l gas is  a lso  u sed  as  a  ra w  m a te r ia l in  p e tro c h e m ic a l in d u stry . 
N a tu ra l g as  p ro d u c e d  fro m  re se rv o ir  is u n a v o id a b ly  sa tu ra te d  w ith  w ate r. T h e  w a te r  
c o n te n t o f  a  g a s  d e p e n d s  o n  p re ssu re , te m p e ra tu re , an d  th e  c o m p o s itio n  o f  th e  gas. 
W a te r is  o n e  o f  im p u rity  th a t  can  cau se  m a n y  p ro b le m s  su c h  as th e  d e c re a se  o f  
c a ta ly s t a c tiv ity  o r  p o iso n in g  o f  c a ta ly s t, c o rro s io n , an d  p lu g g in g  by  h y d ra te  
fo rm a tio n  in  th e  tra n sp o rta tio n  fac ilitie s .

A lth o u g h  th e re  a re  sev e ra l te c h n iq u e s  fo r w a te r  re m o v a l fro m  n a tu ra l gas, 
an  a d so rp tio n  p ro c e ss  u s in g  so lid  d e s ic c a n ts  h as  b e e n  p ro v e n  to  b e  o n e  o f  th e  b e s t 
a lte rn a tiv e s  fo r  w a te r  v a p o r  rem o v a l b e c a u se  o f  th e ir  g re a t d ry in g . A d so rp tio n  
c o lu m n  p a c k e d  w ith  a  su ita b le  h y d ro p h ilic  ad so rb e n t is  th e  b a s ic  p r in c ip le  o f  th is  
sep a ra tio n  sy s tem . A d so rb e n ts  w ith  h ig h  a ff in ity  an d  c a p a c ity  fo r  w a te r  c a n  be  u se d  
fo r s e le c tiv e  a d so rp tio n  o f  w a te r  fro m  n a tu ra l gas. T h e  a m o u n t o f  ad so rb e d  w a te r  p e r  
u n it o f  su rfa c e  a re a  d e p e n d s  o n  th e  su rface  s ite  re a c tiv ity  o f  a d so rb e n ts . A s a  re su lt, 
a  h ig h  p o la r  su rface  a n d  a  h ig h  sp e c if ic  a re a  a re  th e  m a in  re q u ire m e n ts  fo r  an  
e ff ic ie n t d e s ic c a n t. T h e  n a tu ra l gas, c h em ica l, an d  c ry o g e n ic  in d u s tr ie s  u se  m o le c u la r  
s iev e  ze o lite s , s ilic a  g e l, an d  ac tiv a te d  a lu m in a  to  d ry  s tream s. A lu m in a  an d  s ilic a  
gel h av e  th e  a d v a n ta g e s  o f  h a v in g  h ig h e r  e q u ilib r iu m  c a p a c ity  a n d  b e in g  m o re  ea s ily  
re g e n e ra te d  w ith  lo w  lev e l h ea t. H o w ev e r, th e  m u c h  lo w e r d e w  p o in t an d  lo n g e r  life  
a tta in ab le  w ith  4 A  m o le c u la r  siev e  m ak e  z eo lite s  u se fu l a d so rb e n ts  w h e re  a  v e ry  lo w  
h u m id ity  o r  d e w  p o in t is  req u ired . A t p re se n t, a  m u lti- la y e r  a d so rb e r  h a s  b e e n  
d e v e lo p e d  fo r  n a tu ra l d eh y d ra tio n . It c o m b in e s  o p tim a lly  th e  a d v a n ta g e s  o f  each  
a d so rb e n t to  im p ro v e  th e  a d so rp tio n  cap ac ity , p u r if ic a tio n  c a p a b ility , an d  life tim e  o f  
th e  ad so rb en t.

M a th e m a tic a l m o d e ls  a re  n eed ed  to  u n d e rs ta n d  th e  d y n a m ic s  o f  ad so rb e rs , 
th e re b y  c o n tro llin g  a n d  p re d ic tin g  th e  se p a ra tio n  re su lts . In  th is  s tu d y , sen s itiv ity  
an a ly s is  w as  in itia lly  p e rfo rm e d  in  o rd e r  to  a n a ly ze  th e  e x is tin g  m o d e l. T h e  
m a th em a tica l m o d e l w as  d e v e lo p e d  to  p re d ic t th e  e x p e rim e n ta l b re a k th ro u g h  tim e  o f
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w a te r  in  th e  m u lti- la y e r  ad so rb e r, a im in g  to  fu rth e r p re d ic t th e  life tim e  o f  th e  
ad so rb e n ts  in  th e  fu tu re . T h e  ad so rp tio n  iso th e rm  o f  w a te r  o n  e a c h  ad so rb e n t w as 
d e te rm in e d  o n  an  e x p e rim e n ta l a p p a ra tu ร se t up  fo r  th is  sp ec if ic  case . T h e  iso th e rm  
eq u a tio n s  w e re  o b ta in e d  by  cu rv e  f ittin g  te c h n iq u e  u s in g  th e  d y n a m ic  a d so rp tio n  
cap a c ity  d a ta  a t d iffe re n t feed  c o n cen tra tio n s . T h e  th e o re tic a l b re a k th ro u g h  cu rv es  
fo r a d so rp tio n  o f  w a te r  v a p o r  fro m  n a tu ra l g as  in  a  m u lti-b e d  a d so rb e r c an  be 
o b ta in e d  b y  so lv in g  th e  se t o f  m a th em a tica l eq u a tio n s . T h e  m e th o d  o f  lin e s  (M O L s) 
w ith  cen tra l f in ite  d iffe re n ce  a p p ro x im a tio n  an d  fo u rth -o rd e r  R u n g e -K u tta  m e th o d  
w ere  e m p lo y e d  to  so lv e  th e  p a rtia l d iffe re n tia l eq u a tio n s . F O R T R A N  la n g u a g e  w as 
u tiliz ed  in  n u m e ric a lly  so lv in g .
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