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APPENDICES

Appendix A Sample of calculation.

M a s s  b a l a n c e  o n  i o n  e x c h a n g e  

E x a m p l e :

50 m l o f  1200 p p m  c a lc iu m  so lu tio n  w a s  p o u re d  d o w n  in to  a  g la ss  b o ttle  
c o n ta in in g  1 g zeo lite . A fte r  e q u ilib r iu m , c o n c e n tra tio n  o f  th e  c a lc iu m  so lu tio n  w as 
d e c re a sed  to  2 0 0  ppm . M ass  b a la n c e  can  be  d o n e  fo llo w in g  th e  eq u a tio n :

in itia l c o n c e n tra tio n  -  eq u ilib r iu m  c o n c e n tra tio n  =  a m o u n t o f  th e  ca tio n  ex c h a n g e d

1200 p p m  -  2 0 0  p p m  =  1000 p p m

1000 p p m  m e a n s  th e re  is 1 g o f  c a tio n  in  1000  m l so lu tio n . H o w e v e r, o n ly  50  m l 
w e re  u sed  fo r  io n  ex ch an g e . S o , in  1000 p p m  o f  50  m l, th e re  is 0 .05  g o f  ca tio n .

0 .0 5  g o f  c a tio n  w a s  ex c h a n g e d  in to  ze o lite  4A .

N u m b e r  o f  n - C I O  d e s o r b e d  p e r  u n i t  c e l l

T h e  c ry s ta llo g ra p h ic  u n it ce ll o f  5 2 %  C a -N a -A  zeo lite : N aéC a3[(A 102)i2 (S i02)i2 ] 
M o le c u la r  w e ig h t o f  o n e  u n it ce ll =  1687 .2  g /m o le  
T h e re  are  6 .0 2 *  1 o 23 u n it ce ll p e r  m o le
. '.In  1 g o f  5 2 %  C a -N a -A  th e re  a re  [ lg /(1 6 8 7 .2  g /m o le )]  * (6 .0 2 *  1023 u n it c e ll/m o le )

3 .57  * 1020 u n it cell
A m o u n t o f  n -C IO  d e so rb e d  can  b e  o b ta in e d  fro m  th e rm o g ra v im e tr ic  

e x p e rim e n t in  g ram  p e r l g  z e o lite  w h ic h  c a n  b e  c o n v e rte d  to  m o le c u le  p e r  l g  zeo lite  
by  d iv id e  it by m o le c u la r  w e ig h t o f  n -C IO  (1 4 4  g /m o le )  an d  tim e s  6 .0 2 * 1 0 23 
m o le c u le /m o le .

F in a lly , n u m b e r o f  n -C IO  m o le c u le  d e so rb e d  p e r  u n it  ce ll can  be  c a lc u la ted  
by  d iv id e  th e  a m o u n t o f  n -C IO  m o le c u le  d e so rb e d  p e r 1 g o f  z e o lite  by  am o u n t o f  
u n it ce ll p e r  1 g  o f  zeo lite .
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C a l c u l a t i o n  o f  a v e r a g e  t i m e

T h e  a v e ra g e  tim e  o f  b re a k th ro u g h  cu rv e  can  be  c a lc u la ted  by  in teg ra tio n  o f  
th e  a rea  o n  th e  le ft s ide  o f  b re a k th ro u g h  cu rv e  fro m  th e  fo llo w in g  eq u a tio n :

ft
C s ( t ) - C i

C f - C i dt (Al )

w h ere  Cs(t) is th e  s ig n a l v a lu e  a t sp ec if ic  tim e  (t)
Cj is av e rag e  b a se  s ig n a l v a lu e  o f  th e  b re a k th ro u g h  cu rv e  o b ta in ed . 
C f is av e ra g e  f in a l s ig n a l v a lu e  o f  th e  b re a k th ro u g h  cu rv e  o b ta in ed . 

C a lc u la tio n  w as d o n e  in  M ic ro so ft E x ce l.

M i l
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A p p e n d ix  B  C a lib ra tio n  c u rv e  o f  A to m ic  A b so r p tio n  S p e c tr o m e te r  (A A S ).

A A S  c a l i b r a t i o n  c u r v e  o f  s o d i u m

A A S  c a l i b r a t i o n  c u r v e  o f  s o d i u m

0.7  
0 .6  
0.5

m ^ 4<  0 .3  
0 .2  
0.1 

0
0 0 .2  0 .4  0 .6  0 .8  1

Concentration (ppm)

F ig u re  B1 A A S  c a lib ra tio n  cu rv e  o f  so d iu m .

A A S  c a l i b r a t i o n  c u r v e  o f  c a l c i u m

A A S  c a l i b r a t i o n  c u r v e  o f  c a l c i u m

COm<

Concentration (ppm)

F ig u re  B 2 A A S  c a lib ra tio n  cu rv e  o f  ca lc iu m .
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A A S  c a l i b r a t i o n  c u r v e  o f  s t r o n t i u m

A A S  c a l i b r a t i o n  c u r v e  o f  s t r o n t i u m

F ig u r e  B 3 A A S  c a lib ra tio n  cu rv e  o f  s tro n tiu m . 

A A S  c a l i b r a t i o n  c u r v e  o f  m a g n e s i u m

A A S  c a l i b r a t i o n  c u r v e  o f  m a g n e s i u m

0.7  
0 .6  
0.5

m ^<  0.3 
0.2 
0.1 

0
0 0.1 0 .2  0 .3  0 .4  0 .5

Concentration (ppm)

F ig u r e  B 4 A A S  c a lib ra tio n  cu rv e  o f  m a g n es iu m .
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C U R R IC U L U M  V IT A E

N a m e: M r. S u d h ib h u m i P u m h iran
D a te  o f  B ir th : A pril 24 , 1981
N a tio n a lity :  T hai
U n iv ers ity  E d u ca tio n :

1 9 9 8 -2 0 0 2  B a c h e lo r  D eg ree  o f  E n g in e e r in g  in  C h em ica l E n g in e e rin g , 
F acu lty  o f  E n g in e e r in g , T h a m m a sa t U n iv e rs ity , B an g k o k , T h a ilan d .
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