
CONCLUSIONS AND RECOM M ENDATIONS
CHAPTER VI

6.1 Conclusions

6.1.1 Sensitivity  A nalysis
From  sensitiv ity  analysis o f  param eters in the previously  proposed 

m athem atical m odel (C haikasetpaiboon  e t  a l ,  2002), the in terstitial velocity  (v) and 
the effective  bed vo idage (ร) w ere m ore sensitive to  the  theoretical breakthrough 
curves than  th e  effective axial dispersion coeffic ien t (DL,eff)-

T o  develop  the  existing  m athem atical m odel, the  param eters and  the 
equilib rium  adsorp tion  iso therm  constructed  for each adsorben t w ere used in the 
m odel. T he adsorp tion  equilib rium  data on the d ifferen t com m ercial adsorbents w ere 
obtained and em ployed  in the adsorption  term  in the m odel.

6 .1 .2  A dsorp tion  Isotherm
6 . 1 . 2 .1  S i l i c a  G e l

L inear m odel w as em ployed  to  give a  good correspondence 
w ith  the experim en tal data po in ts for the adsorption  o f  w ater vapor on the silica gel.

6 . 1 . 2 . 2  4 A  M o l e c u l a r  S i e v e  w i t h  t h e  P e l l e t  S i z e  o f  1 / 8  ”

T he adsorption  isotherm  m odel o f  4A  m olecu lar sieve 1/8” 
w as separated  into tw o regions. The L angm uir m odel gave a  good agreem ent w ith  
the  experim ental adsorption  isotherm  data in the first region, w hereas the exponential 
m odel dem onstra ted  a good represen tative o f  the experim ental data point in the 
second region.

6 . 1 . 2 .3  4 A  M o l e c u l a r  S i e v e  w i t h  t h e  P e l l e t  S i z e  o f  1 / 1 6 ”

T he equilibrium  adsorp tion  isotherm  o f  4A  m olecu lar sieve 
1/16” w as d iv ided  into th ree  regions. T he L angm uir and the exponential m odel 
revealed  a good correspondence w ith the experim ental adsorp tion  isotherm  data in 
the first and  the  second reg ions, respectively . In the th ird  region, the F reundlich  
m odel w as used as a represen ta tive  o f  the experim ental data point.
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6.1 .2  M athem atical M odel
Since the w ater concentration  in the natural gas feed w as very  sm all, 

the decrease in the interstitial velocity  due to  the w ater adsorp tion  can be neglected . 
T herefore, th e  assum ption o f  constan t fluid velocity  w as applied  in the m athem atical 
m odel.

In order to  achieve the best agreem ent betw een the experim ental and 
theoretical breakthrough patterns, the overall m ass tran sfe r coefficien t o f  
approx im ately  8 .5x lO '5 ร'1 w as suggested in the m odel for all experim ental cases. 
The m odified  m athem atical m odel for p red icting  the break through  profile o f  w ater 
adsorp tion  on  the m ulti-layer adsorber provides a  good correspondence w ith  the 
experim ental breakthrough data  under various experim ental conditions. T he 
d ifferences o f  the experim ental and theoretical break through  tim es w ere only about 
3%  to 5%.

6.2 Recommendations

T he objective o f  th is thesis w as to  develop the m athem atical m odel for 
w ater b reak th rough  curve pred iction  under the experim ental conditions. H ow ever, 
the u ltim ate goals o f  this w ork  w ere to  p red ic t the w ater b reak through  tim e under the 
com m ercial conditions and  to  further estim ate the life tim e o f  the com m ercial 
adsorbents. A s a result, the  fo llow ing recom m endations w ould  be suggested  for the 
future w ork  in order to  ach ieve the goals o f  th is thesis:
1) The deactivation  o f  the  adsorbents should be studied. T he m athem atical m odel 

o f  the adsorben t deactivation  should be perform ed and used in the breakthrough 
curve p red iction  m odel.

2) T he com m ercia l operating  conditions should be studied  for p redicting  the 
b reak through  tim e after the deactivation  m odel is preform ed.

3) The user friendly program  such as the V isual B asic program m ing  language 
should be em ployed for the breakthrough curve prediction.


	CHAPTER VI CONCLUSIONS AND RECOMMENDATIONS
	6.1 Conclusions
	6.2 Recommendations


