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APPENDICES

Appendix A Bed void fraction of each adsorbent layer.

T h e  fra c tio n a l v o id  in  th e  p ack ed  c o lu m n  co u ld  b e  o b ta in e d  fro m  F ig u re  A 1 . 
T h e  c o m p a riso n  o f  th e  b ed  v o id a g e s  o b ta in ed  b y  e s tim a tin g  fro m  F ig u re  A1 an d  
d e te rm in in g  b y  C h a ik a se tp a ib o o n  e t al. (2 0 0 2 ) a re  sh o w n  in  T a b le  A 1 .

Diameter of sphere of same volume as particle ( t ) „ \
Diameter of bed \  D  }

Figure A1 P o ro s ity  as  a  fu n c tio n  o f  th e  ra tio n  o f  p a rtic le  d ia m e te r  to  b ed  d ia m e te r  
(L ev a , 1947).
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Table Al T h e  c o m p a riso n  o f  th e  b ed  v o id ag e

Dp t
D

8
(F ig u re  A l )

ร
(C h a ik a se tp a ib o o n  

e t  a l . , 2 0 0 2 )
S ilic a  gel 0 .08 0 .36 0 .5 9 9 4

M o l S iv  4 A  (1 /8 ”) 0 .1 3 6 0 .35 0.5081
M o l S iv  4 A  (1 /1 6 ”) 0 .0 7 2 0 .34 0 .5 3 3 7

TB ed  d ia m e te r  =  3 .4  cm
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B.l Axial dispersion coefficient

D isp e rs io n  in  g a se o u s  sy stem s w ill o c c u r  w h e n  a  c o n c e n tra tio n  g ra d ie n t 
ex is ts  in  a  p a c k e d  b ed  a n d  th e  tu rb u le n t d iffu s io n  d u e  to  th e  f lo w  a lso  c o n tr ib u te s  to  
th e  d iffu s iv e  m a ss  flux . T h e  d isp e rs io n  o c c u rs  in  b o th  ra d ia l an d  ax ia l d ire c tio n s  in  
th e  bed . T h e  rad ia l d isp e rs io n  is n o t im p o rta n t w h e n  th e  ra tio  o f  b e d -to -p a r tic le  
d ia m e te rs  is  la rge . T h e  d isp e rs io n  c o e ff ic ien t is u su a lly  e x p re sse d  te rm s  o f  P e c le t 
n u m b e r (P e  -  2 R pp /D zp), and :

Appendix B Calculations.

( B l . )

w h e re  D z is  th e  ax ia l d isp e rs io n  c o e ffic ien t, w h e re a s  (P e )m a n d  (P e)t a re  th e  P e c le t 
n u m b e rs  fo r  m o le c u la r  a n d  tu rb u le n t d iffu s io n , re sp ec tiv e ly .

T h e  P e c le t n u m b e rs  a re  c o rre la ted  w ith  R e y n o ld s  an d  S c h m id t n u m b e rs . 
O n e  o f  m a n y  em p irica l c o rre la tio n s  h as  b e e n  su g g e s te d  b y  W en  an d  F a n  (1 9 7 5 ):

fo r

1 _  0.3 
P e  R e S c ' 1 1 3 .8  v  

v R e  S c y

0 .0 0 8  <  R e  <  4 0 0  an d  0 .28  <  Sc <  2 .2

(B 1 .2 )

T h e  m o le c u la r  d iffu s io n  co e ffie n t o r b u lk  d if fu s io n  co e ffic ien t, D m w a s  
d e te rm in e d  fro m  C h a p m a n -E n sk o g  eq u a tio n .

D = 1 .86x10  3r 3/2
p e r  a b Q . 0

w h ere

(B 1 .2 )

T absolute temperature
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p to ta l p re ssu re
M Wja  = a v e ra g e  m o le c u la r  w e ig h t o f  b u lk  sp ec ies
M W]b  = m o le c u la r  w e ig h t o f  ad so rb a te  sp ec ie s
C ab = co llis io n  d ia m e te r  fro m  L e n n a rd -Jo n e s  p o te n tia l;  and
f^AB = co llis io n  in teg ra l

B.2 Overall mass transfer coefficient
T h e  o v e ra ll m a ss  tra n s fe r  c o e ff ic ie n t (k ) w a s  e s tim a te d  b y  u s in g  th e  

co rre la tio n , w h ic h  w as d e f in e d  b y  S ead er an d  H en ley :

1 _  D p  P 2p  
k K  =  6 k  f  +  60  D e

(B 2 .1 )

w h ere  k f  is th e  m ass  tra n s fe r  re s is ta n t o f  th e  ad so rb a te  fro m  th e  b u lk  f lu id  to  th e

su rface  o f  th e  p a rtic le , w h ic h  is c a lled  m a ss  tra n s fe r  film  c o e ff ic ien t. I t co u ld  be  
d e te rm in e d  b y  W a k a o -F u n a z k ri co rre la tio n :

k f D n
} - ๆ 1 1 1 (  D P G ไ 0.6

f  A ไ" zl I 1.1
D m l A J l  P D J

T h e  e ffe c tiv e  d if fu s iv ity , D e can  b e  o b ta in e d  by:

J _ = j 1 r _ i _ + j _ >
£ p  y D m D k J

(B 2 .2 )

(B 2 .3 )

w h ere , r  is to r tu o s ity  fac to r. F o r  s tra ig h t, ra n d o m ly  o r ie n te d , a n d  c y lin d ric a l p o re s , 
it m ay  b e  a p p ro x im a te d  as  โ  =  3 an d  4 fo r  4 A  zeo lite  an d  s ilic a  g e l, re sp e c tiv e ly  
(Y an g , 1987). T h e  in tra p e lle t v o id  frac tio n , £p fo r  s ilic a  g e l w a s  0 .55  w h ile  fo r  4 A  
zeo lite  w as  0 .4 8  (H o w e -G ran t, 1992). K n u d se n  d iffu s io n  co e ffic ien t, D k is  th e  
d iffu s io n  c o e ff ic ie n t re la te d  to  m ass  tra n s fe r  w ith in  a  p o re  w h ic h  o c c u rs  w h e n  th e  
m o le c u le  in  th e  flu id  c o llid e  w ith  th e  p o re  w all.
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w h ere

D k 9 .7 x 1 0  \ p
vM y

(B 2 .4 )

r p =  m e a n  p o re  ra d iu s  (cm )
T  =  a b so lu te  te m p e ra tu re  (K ); and
M  =  m o le c u la r  w e ig h t o f  d iffu s in g  sp ec ie s
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In  th e  p re v io u s  w o rk  (C h a ik a se tp a ib o o n , 2 0 0 2 ), p o rta b le  h u m id ity  
an a ly ze rs , C o le  P a rm e r T ri-S ense®  R e la tiv e  H u m id ity /A ir  V e lo c ity /T e m p e ra tu re  
M ete r, w e re  u se d  to  m e a su re  th e  h u m id ity  lev e l o f  th e  g as  s tre a m  a t th e  en tra n c e  an d  
ex it o f  th e  a d so rb e r  b u t th o se  an a ly ze rs  a re  n o t sen s itiv e  a t lo w  re la tiv e  h u m id ity . 
T h e re fo re , a  n e w  h u m id ity  an a ly ze r, C E R M E T  II h y g ro m e te r  (M ic h e ll In s tru m en ts  
L td .), w as  in s ta lle d  to  b e  c o m p a re d  w ith  th e  o ld  an a ly ze r.

T h e  e x p e rim e n t w as c a rrie d  o u t to  รณdy  th e  c o m p a r iso n  o f  h u m id ity  
an a ly z e rs  w ith  th e  c o n s ta n t fe ed  f lo w  ra te  w a s  130 m l/m in , w h ic h  w a s  e q u iv a le n t to  
th e  c o n ta c t tim e  o f  34 seco n d s. T h e  h u m id ity  lev e l o f  th e  gas e n te r in g  to  th e  
a d so rb e r m e a su re d  b y  th e  o ld  a n a ly ze r w as  ab o u t 6 0 % R H , b u t a t th e  sam e  lin e , th e  
h u m id ity  lev e l m e a su re d  b y  C E R M E T  II h y g ro m e te r  w as  a b o u t 5 0 % R H .

Appendix c Comparison of humidity analyzers.

F ig u r e  C l  C o m p a riso n  b e tw e e n  C E R M E T  II h y g ro m e te r(A )a n d  T ri-S ense®  
R e la tiv e  E lu m id ity /A ir V e lo c ity /T e m p e ra tu re  M e te r  (♦ ): 5 0 % R H  an d  c o n ta c t tim e  
34  sec.

T w o  d iffe re n t b re a k th ro u g h  cu rv es  w h e n  c o m p a rin g  w ith  th e  d iffe re n t 
an a ly ze rs  a re  sh o w n  in  F ig u re  C l .  T h e  a m o u n t o f  tim e  co n su m e d  fo r th e  o u tle t
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w a te r c o n c e n tra tio n  to  s ta r t a p p e a rin g  w as  a b o u t 70  h o u rs  an d  73 h o u rs  fo r  T ri- 
Sense® R e la tiv e  H u m id ity /A ir  V e lo c ity /T e m p e ra tu re  M e te r  an d  C E R M E T  II 
h y g ro m e te r , re sp e c tiv e ly . It w as  o b se rv e d  th a t C E R M E T  II h y g ro m e te r  w as  m o re  
sen s itiv e  th a n  T ri-S ense®  R e la tiv e  H u m id ity /A ir  V e lo c ity /T e m p e ra tu re  M eter.
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Appendix D Simulation program.
PROGRAM BREAKTHROUGH CURVE PREDICTION 

cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc c c This program was developed f o r  s o lv in g  the  s e t s  o f  the  mass c c and a d s o r p t io n  eq u a t io n s  i n  o rd e r  t o  c o n s t r u c t  th e  t h e o r e t i c a l  c c b re ak th rough  c u rve s .  The method of  l i n e s  (MOLs) w ith  c e n t r a l  c c f i n i t e  d i f f e r e n c e  approximat ion  and f o u r t h - o r d e r  Runge-Kutta c c method were employed to  so lv e  th e  p a r t i a l  d i f f e r e n t i a l  e q u a t io n s ,  c c cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc  
IMPLICIT NONEDOUBLE PRECISION CO, C,q , d t , KC,Kq,time, C s a t , RH DOUBLE PRECISION v l , V,e_A,e_B,e_c INTEGER i , j , imax , jmax ,ท PARAMETER(imax=9 0 , j max=5 000)DIMENSION c (imax,3max), q ( im ax, jm ax) , V(imax,jmax)DIMENSION KC ( 4 , imax, jmax) ,'Kq ( 4, imax, jmax)

c ...................................INITIAL CONDITION...................... ' . ..........d t  = 0.008 time=0j = l  ! a t  t ime = 0RH = 30C s a t = l .27 94E-03CO = RH*Csat/100 ! i n l e t  c o n c e n t r a t i o n  (mol/1)
vl= 0.25322091 ! S u p e r f i c i a l  v e l o c i t ye_A=0.37e_B=0.35e~c=0.34V( 1 , j ) =vl/e_A
OPEN( 5 , f i l e = ' v e l o c i t y . da t  ' )
DO i = 2 , imax

C ( i , j ) = 0  q ( i , : )=0
END DO
OPEN( 1 , f i l e = ' d a t a i . d a t ')
DO i= l , im a xWRITE(1 ,101)t i m e , i , j , C ( i , j ) , q ( i , j ) , v ( i , j )
END DO

C a l l  RK4(j , C , q , V,imax,jmax,KC, Kq, d t )
GOTO 20

10 OPEN( 2 , FILE='DATA2.DAT')
DO i=2,imax

READ(2 ,102)t i m e , c ( i , l ) , q ( i , l ) , v ( i , l ) , ( K C (ท,i , 1 ) , ท=1,4) 
1 , (Kq (ท, i ,  1) , ท=1,4)
END DO
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20 DO j=2,jmax
DO i = 2 , imax

V( 1 , j )=vl/e_A 
C ( l , j )=C 0
C ( i , j ) = C ( i , j - l ) + ( d t / 6 ) * (K C ( l , i , j - l ) + 2 * K C ( 2 , i , j -1) 1 +2*KC( 3 , i , j - 1 ) + K C ( 4 , i , j - 1 ) )
q ( i , j ) = q ( i , j - l ) + ( d t / 6 ) * ( K q ( l , i , j - 1 ) +2*Kq( 2 , i , j - 1 )  1 + 2 *Kq( 3 , i , j - 1 ) +Kq( 4 , i , j -1) )

END DO
C a l l  RK4(j , c ,q ,V , im ax , jm ax ,K C ,K q ,d t )

END DO

c ..............................The R e s u l t s ..............................................
DO j = l , jm a x

t ime=time+dt  !sec

OPEN^2^file=' d a t a 2 . d a t ' )DO i = 2 , imax
WRITE(2 ,102)t i m e , c (i , jmax) , q (i , jmax) , V ( l , jmax)1 , (KC(ท, X, jmax), n - 1 , 4),  (Kq(ท, i , 3max), ท=1,4)
WRITE (5,102) t ime,  c ( i ,  jmax) , q ( i ,  jmax) , V ( i ,  jmax)
OPEN (3 ,f i l e= '3 0 % & 34 sec (v no tco n s t ) . d a t ')IF(i.EQ.imax)THENWRITE(3 ,10 2 ) t i m e , c ( i , jmax) , q ( i , jmax) , V(i , jmax)
S f i r

END DO 
CLOSE (2)c ......................... Check Running Loop. ................................................
IF( time.LT.lOO) THEN GOTO 10
GOTO 999 END IF

c .................. Format f o r  Input  and Output Statements
101 FORMAT(F13. 3 , 1 3 , 1 6 , 2E15. 9 , 8E15.9)102 FORMAT(F13.3 ,3  E1 5 . 9 , 8E15.9)999 STOPCLOSE(3) END

c ****************************************************************
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c

SUBROUTINE RK4(j , c , q ,V, imax, jmax,KC,Kq,dt)
IMPLICIT NONEDOUBLE PRECISION c c ,q q , c , q , d c _ d t ,d q _ d t ,d t ,KC,Kq,V INTEGER i , j , imax,jmaxDIMENSION c ( im a x ,3max), q ( im ax, jm ax) , dc_dt( imax, jmax)  DIMENSION d q _ d t (imax, jmax) , KC( 4 , imax, jmax) , Kq( 4 , imax,jmax) DIMENSION c c (imax, jmax) , q q (imax, jmax) , V(imax,jmax)

Define Parameter
DO i = l , imax

C C ( i , j ) = C ( i , j )  q q ( i , I )= q ( i , 3)
END DO
C all  ODEs_EQ(j , imax, jm ax ,CC,qq ,dc_dt , dq_ d t , V)
DO i = 2 , imax

KC( 1 , i , j )=dc_dt ( i , j )Kq( 1 , i , 3)=dq~dt ( i , 3)C C ( i , j ) = C C ( i 7 j ) + ( d t / 2 ) * K C ( l , i , j )  q q ( i , 3)= q q ( i , 3 ) + ( d t / 2 ) * K q ( l , i , j )
END DO

C a l l  ODEs_EQ(j , imax, jmax ,CC,qq ,dc_dt , d q _ d t , V)
DO i = 2 , imax

KC ( 2 , i , j ) =dc__dt ( i , j )Kq( 2 , i , 3)= d q_ d t (i , 3)
C C ( i , j ) = C C ( i , j )  + (d t /2 )*K C (2 , i ,  j) q q (1 , 3)=qq(i , 3) + (d t / 2 ) *Kq(2, i , 3)

END DO
C a l l  ODEs_EQ(j , imax, jmax,CC,qq,dC_jdt ,dq_dt , v) 

DO i=2, imax
KC( 3 , i , j )= d c _ d t (i , j )
K q( 3 , i , 3 ) = d q ^ d t(i , 3 )
CC(i , j ) = c c (i , j ) + (d t )* KC( 3 , i , j ) 
q q (i , 3 ) = q q (i , 3 ) + (d t ) *Kq(3, i , 3 )

END DO
C a l l  ODEs_EQ(j , imax,jmax,CC, q q ,d c _ d t , dq_ d t , v) 

DO i=2,imax
KC( 4 , i , j )=dc_dt ( i , j ) Kq( 4 , i , 3)= d q ^ d t (i , 3)

END DO 
Return
End
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0 **************************************************************** 
SUBROUTINE ODEs_EQ(j , im a x , jm a x ,c ,q ,d c _ d t ,d q _ d t ,v )
IMPLICIT NONEDOUBLE PRECISION c ,q ,dc_d t ,dz,L ,d2C_dz2 ,DL_A,v l ,e_A,e_B ,e_c ,dq_dt  DOUBLE PRECISION d c _ d z » q s t a r , a l , ๖2 ,kl,db_A7db_B,db_c,a2,DL_B,DL_C DOUBLE PRECISION C s a t , y l , y2, ml ,m2,a 3 ,๖ 3 ,a4 , a57a6 ,ท-  
DOUBLE PRECISION v ,d v _ d z ,c t  INTEGER i , j , imax,jmaxDIMENSION c ( i m ax , jm ax ) , q ( im ax , jm ax) , dc_dt( imax, jmax)DIMENSION d2C_dz2(imax, jmax) , d c_ d z (imax,jmax) , q s t a r (imax,jmax) DIMENSION dq_d t( im ax , jm ax) , V(imax, jmax) , dv_ dz(imax,jmax)

Define Parameter

c

c

c

L =8.8dz = L / (imax-2) vl= 0.25322091 c t = 0 . 040902639

T o ta l  bed l en g th  Step s i z e  f o r  l en g th  S u p e r f i c i a l  v e l o c i t y  P/RT
Parameter of  Adsorber Zone-A ( S i l i c a  gel)

db_A =0.74323242 DL7a=0 . 028249704 e_A =0.36
...................Parameter  o f  Adsorber Zone-B (4ADG 1/8")

Bulk d e n s i t y  of  adsorben t  Zone-A Axial  d i s p e r s i o n  through  Zone-A Void f r a c t i o n  o f  Zone-A

db_B=0.656735544 Dl7 b=0 . 027733066 e_B =0.35
.................. Parameter  o f  Adsorber Zone-C (4ADG 1/16")

Bulk d e n s i t y  of  adso rben t  Zone-B Axial  d i s p e r s i o n  through  Zone-B Void f r a c t i o n  o f  Zone-B

db_c =0.656735544 Dl7 c=0 . 027170115 e c =0.34
Bulk d e n s i t y  o f  adso rben t  Zone-C Axial  d i s p e r s i o n  th rou gh  Zone-C Void f r a c t i o n  o f  Zone-C

c ................ A dsorp t ion  Iso therm Constant  P a ram e te r ...................k l  = 1 . 004023607E-04*0.85 ( E f f e c t i v e  o v e r a l l  mass t r a n s f e r  c o e f i c i
en t

j= jc .....................Zone-A ( S i l i c a  g e l ) ...................................C s a t = l . 2794E-03a l= 5 4 . 746/Csat  ! For L in e a r - I so th e rm
DO i = 2 ,5

q s t a r ( i , j )= a l * c ( i , j )
d q _ d t ( i , j )= k l * ( q s t a r ( i , j ) -q  ( i , j ))
d 2 C _ d z 2 ( i , j ) = ( 1 / (dz**2) ) * ( C ( i + 1 , j ) - 2 * c ( i ,  j ) + c ( i - 1 ,  j ))
d c _ d z ( i , j ) = ( 1 / ( 2 * d z ) ) * ( C ( i + l , j ) - C ( i - l , j )  )
d v _ d z ( i , j ) = - ( ( l - e _ A ) / (e_A*Ct) ) *dq_ d t ( i ,  j ) *db_A/l .8
V( i , j )=dz*(dv_dz( i , j ) ) + v (i - 1 , j )
d c _ d t ( i , j )=DL_A*d2C_dz2( i , j ) - V ( i , j ) * d c _ d z ( i , j )1 - ( ( l -e _A )/ e_A )* dq_d t ( i , j ) *db_A/ l . 8 - C ( i , j ) * d v _ d z ( i , j )

END DO



c .....................Zone-B (Mol s i v  1 / 8 " ) ...................................
a2=3788. 06620/Csat !For Langmuir-Isotherm๖2=203.58090/Csat
y l= 1 7 .78440 ! For Exponential -Model
a3 = 0 .18400ml= 6 . 11160/Csat
DO i = 5 , 60

I f  ( C ( i , j ) .GE.0.000255877) then  
q s t a r ( i , j )=yl+a3*exp(ml*c(i , j ))

E lse
q s t a r ( i , j ) = ( a 2 * C ( i , j ) ) / ( l + b 2 * C ( i , j ) )

END I f
d q _ d t ( i , j )= k l * ( q s t a r ( i , j ) - q ( i , j ))
d 2 C _ d z 2 ( i , j ) = ( 1 / (dz**2)) * (C(i + 1 , j ) - 2 * c ( i , j ) +c ( i - 1 , j  ) )
d c _ d z ( i , j ) = ( l / ( 2 * d z ) ) * ( C ( i + 1 , j ) - C ( i - l , j ) )
d v _ d z ( i , j ) = - ( ( l - e _ B ) / (e_B*Ct) ) * d q _ d t ( i , j ) * db_B/ l .8
V( 5 , j )= v ( 5 , j ) *e_A/e_B
V ( i , j )= d z * ( d v _ d z ( i , j ) ) + v ( i - l , j )
d c _ d t ( i , j )=DL_B*d2C_dz2(i, j) - v ( i , j ) * d C _ d z ( i , j )1 - ( 7 l - e _ B ) / e _ B T * d q _ d t ( i , j ) *db _B/ l . 8 - C ( i 7 j ) * d v _ d z ( i , j )

END DOc .....................Zone-C (Mol Siv 1 / 1 6 " ) ...................................
a4=3568. 01720/Csat  ! For Langmuir-Isotherm๖3=200 !22 690/Csat
y2=16.98320 ! For Exponent ia l -Modela5=0.0562m2= 8.2131 /Csa t
a6=28.0116 ! For Freundl ich-Model
ท- 0 ! 1405

DO i = 6 1 , 89
I f (C ( i , j ) .L E .4 .4 7 7 8 5 5 9 E -0 4 )  then

q s t a r ( i ,  j ) = ( a 4 * c ( i , j ) ) / (1+ ๖ 3 *c ( i , j ))

I f  ( C ( i , j )  . GE.7.9322018E-04)then 
q s t a r ( i , j ) = a 6 * ( ( C ( i , j ) / C s a t ) * * n )
Else
q s t a r ( i , j )=y2+a5*exp(m2*c(i , j ))
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End I f  
END I f
d q _ d t ( i , j )= k l * ( q s t a r ( i , j ) - q ( i , j ))
d2C__dz2 ( i , j ) = ( 1 /  (dz**2 ) ) * (C ( i  + 1, j ) -2*c ( i ,  j ) +c ( i -1 ,  j  ) ) 
d c _ d z ( i , j ) = ( l / ( 2 * d z ) ) * ( C ( i + l , j ) - C ( i - l , j ) ) 
dv_ dz(i , j ) = - ( ( l - e _ C ) / ( e _ c * c t ) ) * d q _ d t ( i , j ) * d b _ c / l .8 
V ( i , j )= d z * ( d v _ d z ( i , j ) ) + v ( i - l , j )
V(60, j )= v (6 0 , j ) *e_B/e_C
d c _ d t ( i , j )=DL_C*d2C_dz2( i , j ) - V ( i , j ) * d c _ d z ( i , j )

1 - ( ( l - e _ C ) / e_C)*dq_dt(i , j ) * d b _ c / l . 8 -C (i , j ) *dv_dz(i , j )
END DO
i=imaxq s t a r (i m a x , j ) = q s t a r (imax-1, j )

d q _ d t (imax, j )= d q _ d t (imax-1 , j )
d2C_dz2(i m a x , j )=0
d c_ d z (i m a x , j )=0
d c _ d t (imax, j )= d c _ d t (imax-1 , j )
d v _ d z ( im a x , j )=dv_jdz(imax-1,j )
V(imax, j )= v (imax-1 , j )

Return
End
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A p p e n d ix  E  E x p e r im e n ta l  s e tu p .

F ig u r e  El E x p e rim e n ta l S e tu p : A  =  R o tam e te r, B  =  M a ss  f lo w  c o n tro lle r , c  = 
H u m id if ie rs , D  =  H u m id if ie r  an a ly z e rs  (P a rm e r T ri-S e n se ®  R e la tiv e  H u m id ity /A ir  
V e lo c ity /T e m p e ra tu re  M e te r) , E  =  H u m id if ie r  a n a ly z e r  (C E R M E T  II h y g ro m e te r)  F =  
A d so rb e r, G  =  T e m p e ra tu re  co n tro lle r , H  =  E le c tr ic  h ea te r.
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Appendix F Adsorber layout.

Table FI A d so rb e r  la y o u t o f  th e  m u lti- la y e r  a d so rb e r u se d  in  th e  a d so rp tio n  s tu d y

Adsorber Layout Adsorbent Type Height
(cm)

Actual
volume
ratio1
( % )

S ilic a  gel 0 .4 4.3

M o lS iv  (Z eo lite ) T y p e  4 A  
w ith  p e lle t s ize  1 /8” 5.5 62.3

M o lS iv  (zeo lite ) T y p e  4 A  
w ith  p e lle t s ize  1 /16” 2 .9 33 .4

C e ra m ic  ba ll
* In e rt m a te r ia l u se d  as  an  
a d so rb e n t su p p o rt

A d so rb e r  v o lu m e : 75 m l
1 P T T  P u b lic  C o .,L td .
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