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A p p e n d ix  I

C alculation of ch loride content in poly(styrene-co-divinyl 
benzene-co-vinylbenzyl chloride) by modified volhard method

T h i s  method i s  u s e d  f o r  d e t e r m i n a t i o n  o f  h a l i d e  

c o n t e n t  by p r e c i p i t a t i n g  w i t h  s i l v e r  n i t r a t e  s o l u t i o n  w h ic h  i s  

c a l l e d  a r g e n t i m e t r y  m ethod .  By a d d in g  s i l v e r  n i t r a t e  s o l u t i o n  

e x c e s s i v e l y  and e x a c t l y  known c o n t e n t .  Then t i t r a t i o n  t h e  

r e m a i n i n g  o f  s i l v e r  n i t r a t e  s o l u t i o n  i s  c a r r i e d  ou t  w i t h  

s t a n d a r d i z e d  t h i o c y a n a t e  s o l u t i o n  a s  f e r r i c  alum i n d i c a t o r .  

At t h e  end p o i n t  t h e  red  s o l u t i o n  o f  f e r r i c  t h i o c y a n a t e  (FeSCN)2+ 

i s  c o n s i d e r e d .

Ag+ (aq )  + SCN'(aq)  ----------->  AgSCN(s)

F e 3 + (aq )  + SCN“ ( a q ) --------- ^ Fe(S CN)2 + (aq)

The c o n c e n t r a t i o n  o f  s t a n d a r d i z e d  AgNC>3 s o l u t i o n  

The c o n c e n t r a t i o n  o f  s t a n d a r d i z e d  KSCN s o l u t i o n  

The w e i g h t  o f  p o ly m er  b e a d s
The vo lume o f  s t a n d a r d i z e d  AgN0 3  s o l u t i o n  added  

in  p o ly m er  b e a d s  m i x t u r e
The vo lume o f  s t a n d a r d i z e d  KSCN s o l u t i o n  t i t r a t e d  

w i t h  p o ly m er  b e a d s  m i x t u r e

0.10 N 
0 . 0 9 9 1  N 

0 . 2 0 0 5  g

1 0 . 0  ml

ร .  S6 ml
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So, the mole of chloride in polymer beads
= (mole of to ta l AgNC>3 ) -  (mole of remaining AgNCb}) 
= (0.1/1000)10 - (0.0991/1000)8.86 mol 
= 0.1220 mmole/0.2005 g of polymer beads 
= 0.6085 mmole/g of polymer beads = 2.15 % of c l .



A P P E N D IX  I I

C a l c u l a t i o n  o f  p e r c e n t a g e  e l e m e n t

ไ.  P o l y m e r i c  s u p p o r t s

Structure

Formula i  w e i g h t  o f  p o l y m e r i c  s u p p o r t
atom a t o m i c  w e i g h t number a t o m i c  w e i g h t  * number

c 1 2 .0 1 1 8 r + 1 0 s + 9 t 1 2 . 0 1 1 ( 8 r + 1 0 s + 9 t )
H 1 . 0 0 8 8 r + 1 0 s + 9 t 1 . 0 0 8 ( 8 r + 1 0 s + 9 t )
Cl 3 5 . 4 5 3 t 3 5 . 4 5 3 ( 0

Formular  w e i g h t  f o r  p o l y m e r i c  s u p p o r t  104.152r+130.19s+152.624t

For 3 p e r c e n t a g e s  o f  DVB
Let r = 0 . 8 7 ,  ร = 0 . 0 3 ,  and t = 0 . 1 0

So c = 8 9 . 2 8  % ,H = 7 . 4 9  % 5Cl = 3 . 2 3  %



F o r  10 p e r c e n t a g e s  o f  DVB

Let r = 0.80,
So c  =  8 9 . 3 3

ร = 0 . 1 0 ,  and t 
% ,H = 7 . 5 0  % 5Cl  =

= 0.10 
3 . 1 8  %

For 20 p e r c e n t a g e s  o f  DVB
Let r = 0 . 7 0 ,

So c  = 8 9 . 3 9
ร = 0.20,  and t 

% ,H = 7.50 % 5C l  =

ะะ 0.10
3 . 1 0  %

2 .  P o l y m e r i c  l i g a n d s

Structure

Formular weight of polymeric ligand
atom a t o m i c  w e i g h t number a t o m i c  w e i g h t  * number

c 1 2 . 0 1 1 8u+10v+16w 1 2 . 0 1 1 ( 8 u + 10 v + 16 w )
H 1 . 0 0 8 8u+10v+15w 1 . 0 0 8 ( 8 u + 1 0 v + 1 5 w )
N 1 4 . 0 0 6 7 พ 1 4 . 0 0 6 7 (พ)
0 1 5 . 9 9 9 4 2w 1 5 . 9 9 9 4 ( 2 w )



1 5 2

Formular w eight  f o r  p o lym er ic  l ig a n d  1 0 4 . 152U+130.19v+253.3015w

For 3 percentages of DVB
Let น = 0 . 8 7 ,  V = 

So c = 8 8 .8 4  % ,H
0 . 0 3 ,  and พ = 0 .1 0  
= 7 .3 7  % ,N = 1.15 % and 0 = 2.63%

For 10 percentages of DVB
Let น = 0.80, V = 

So c = 88.79 % ,H
0 .1 0 ,  and พ = 0 .1 0  
= 7.37 % ,N = 1.17 % and 0 = 2.67%

For 20 percentages of DVB
Let น = 0.70,  V =

So c = 8 8 .9 2  % ,H
0 . 2 0 ,  and พ ะะ 0 .1 0  
= 7 .3 8  % ,N = 1.13 % and 0 = 2.57%

3. Polymeric c a ta ly s ts



Formular weight of polymeric: c a ta ly s t
atom atomic weight number atomic weight * number

c 12.011 8x+10y+16z 12.011(8x+10y+16z)
H 1.008 8x+10y+14z 1.008(8x+10y+14z)
N 14.0067 z 14.0067(z )
0 15.9994 2z 15.9994(2z)

* Rh 102.9055 z 102.9055(z )
Cl 35.453 z 35.453(z )

Formulai' weight for polymeric ca ta ly s t 104.152X+130.19y+390.652z

For 3 percentages of DVB
Let X = 0.87, y = 0.03, and z = 0.10

So c = 79.66 % ,H 
Rh = 7.70 % and

= 6.53 % ,N = 
Cl = 2.65 %

1.05 % ,0 = 2.40 %,

For 10 percentages of DVB
Let X = 0.80, y = 

So c = 79.83 % ,H 
Rh = 7.60 % and

0.10, and z = 0.10 
= 6.55 % ,N = 1.03 % ,0 = 2.36 %, 
Cl = 2.62 %

For 20 percentages of DVB
Let X = 0.70, y = 

So c = 80.07 % ,H
0.20, and z = 0.10 
= 6.57 % ,N = 1.01 % ,0 = 2.32 %,

Rh = 7.46 % and c l = 2.57 %



APPENDIX III

The g a s - l i q u i d  chromatogram
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The GC chromatogram o f  ( a )  Hexane
( ๖ )  C y c l o h e x a n e

( c )  C y c l o h e x e n e
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