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APPENDICES

Appendix A Ion Exchange Study

T a b le  A 1  E xperim en ta l data o f  ion ex ch a n g e  o f  C u 2+ and N a 4 for io n  ex ch a n ge  
equilibrium  study

Sam p le
#

Z eo lite
m ass

(g )

S o litio n
v o lu m e

(m l)

Co
(ppm )

Co
(M )

c
(ppm )

c
(M )

C o -C
(p p m )

C o-
C (M )

A s A z

1 2 50 1600 0 .0 0 2 5 0 0 1600 0 .0 0 2 5 0 0 .0 5 7 3
2 2 50 32 0 0 0 .0 5 0 3 2 0 .0 5 0 4 3 1 9 7 0 .0 5 0 3 0 .0 0 5 4 0 .1 7 1 1
3 2 50 4 0 0 0 0 .0 6 2 9 5 0 .0 6 2 9 3 9 9 6 0 .0 6 2 9 0 .0 2 8 5 0 .1 9 5 0
4 2 50 4 8 0 0 0 .0 7 5 5 83 0 .0 7 5 5 47 7 1 0 .0751 0 .0 5 1 3 0 .2 4 4 9
5 2 50 55 99 0 .0 8 8 1 39 4 0 .0881 5 4 3 7 0 .0 8 5 6 0 .0 9 6 8 0 .2 0 7 2
6 2 50 63 9 9 0 .1 0 0 7 1961 0 .1 0 0 7 5 7 7 7 0 .0 9 0 9 0 .1 1 3 7 0 .2 5 4 2
7 2 50 71 99 0 .1 1 3 3 1184 0 .1 1 3 3 6 8 2 6 0 .1 0 7 4 0 .1 5 2 7 0 .2 9 1 6
8 2 50 79 99 0 .1 2 5 8 29 0 3 0 .1 2 5 9 7 0 8 6 0 .1 1 1 5 0 .2 0 .3 4 4 2
9 2 50 11999 0 .1 8 8 8 8 0 7 6 0 .1 8 8 8 9 5 9 5 0 .1 5 1 0 0 .2 5 5 5 0 .3 8 4 3
10 2 5 0 13999 0 .2 2 0 3 12403 0 .2 2 0 3 1 0 2 9 4 0 .1 6 2 0 0 .2 6 4 2 0 .3 6 9 3
11 2 5 0 15998 0 .2 5 1 7 14902 0 .2 5 1 8 11543 0 .1 8 1 7 0 .2781 0 .4 1 4 1
12 2 50 19998 0 .3 1 4 7 2 2 3 5 4 0 .3 1 4 7 9 7 9 4 0 .1 5 4 2 0.51 0 .3 5 1 4
13 0.5 50 72 0 0 0 .1 1 3 3 4 3 0 0 0 .0 0 6 7 4 3 0 7 0 .0 6 7 6 0 .5 9 7 2 0 .4 1 5 9
14 0 .5 5 0 14000 0 .2 2 0 3 9 8 4 0 0 .1 5 4 8 4 1 6 7 0 .0 6 5 4 0 .7 0 2 8 0 .5 9 6 6

■+ า fc 'k -jO .o O l ก
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Table A2 E xperim en ta l data o f  ion  exch a n ge  o f  A g + and N a + for ion  ex ch a n g e  
eq u ilibr iu m  รณd y

S am p le
#

Z eo lite
m ass

(g )

S o litio n
v o lu m e

(m l)

Co
(ppm )

Co
(M )

c
(ppm )

c
(m M )

C o -C
(p p m )

Co-
C (M )

A s A z

1 2 50 800 0 .0 0 7 4 1 0 .0 0 9 3 7 9 9 0 .0 0 7 4 0 .0 0 0 9 0 .0 3 3 8
2 2 50 1600 0 .0 1 4 8 1 0 .0 0 9 3 15 9 9 0 .0 1 4 8 0 .0 0 0 9 0 .0 6 7 6
3 2 50 24 0 0 0 .0 2 2 2 4 0 .037 1 2 3 9 6 0 .0 2 2 2 0 .0 0 2 5 0 .1 0 1 2
4 2 50 32 0 0 0 .0 2 9 7 2 0 .0 1 8 5 3 1 9 8 0 .0 2 9 6 0 .0 0 1 0 0 .1 3 5 1
5 2 50 4 0 0 0 0 .037 1 1 0 .0 0 9 3 3 9 9 9 0 .0 3 7 1 0 .0 0 0 5 0 .1 6 9 0
6 2 5 0 4 8 0 0 0 .0 4 4 5 1 0 .0 0 9 3 4 7 9 9 0 .0 4 4 5 0 .0 0 0 4 0 .2 0 2 8
7 2 50 56 0 0 0 .0 5 1 9 1 0 .0 0 9 3 5 5 9 9 0 .0 5 1 9 0 .0 0 0 3 0 .2 3 6 5
8 2 50 64 0 0 0 .0 5 9 3 3 0 .0 2 7 8 6 3 9 7 0 .0 5 9 3 0 .0 0 0 9 0 .2 7 0 3
9 2 50 72 0 0 0 .0 6 6 7 3 0 .0 2 7 8 7 1 9 7 0 .0 6 6 7 0 .0 0 0 7 0 .304 1
10 2 50 80 00 0 .0 7 4 2 1 0 .0 0 9 3 7 9 9 9 0 .0 7 4 2 0 .0 0 0 2 0 .3 3 7 9
11 2 50 12000 0 .1 1 1 2 11 0 .1 0 2 0 1 1 9 8 9 0 .1 1 1 1 0 .0 0 1 5 0 .5 0 6 5
12 2 50 14000 0 .1 2 9 8 24 0 .2 2 2 5 1 3 9 7 6 0 .1 2 9 6 0 .0 0 2 8 0 .5 9 0 5
13 2 5 0 16000 0 .1 4 8 3 30 0 .2781 1 5 9 7 0 0 .1 4 8 1 0 .0 0 3 2 0 .6 7 4 7
14 2 5 0 2 0 0 0 0 0 .1 8 5 4 97 0 .8 9 9 2 19903 0 .1 8 4 5 0 .0 0 7 3 0 .8 4 0 9
15 1 50 12000 0 .1 1 1 2 4 6 4 4 .3 0 1 5 1 1 5 3 6 0 .1 0 6 9 0 .0 3 8 7 0 .9 7 4 8
16 1 50 14000 0 .1 2 9 8 2 4 0 0 2 2 .2 4 9 1 1 6 0 0 0 .1 0 7 5 0 .1 7 1 4 0 .9 8 0 2
17 1 50 16000 0 .1 4 8 3 4 2 4 0 3 9 .3 0 7 1 1 7 6 0 0 .1 0 9 0 0 .2 6 5 0 0 .9 9 3 7
18 1 50 2 0 0 0 0 0 .1 8 5 4 9 1 2 0 8 4 .5 4 7 1 0 8 8 0 0 .1 0 0 9 0 .4 5 6 0 0 .9 1 9 3
19 0 .5 50 12000 0 .1 1 1 2 6 4 0 0 59 .331 5 6 0 0 0 .0 5 1 9 0 .5 3 3 3 0 .9 4 6 4
20 0 .5 50 14000 0 .1 2 9 8 86 4 0 8 0 .0 9 7 5 3 6 0 0 .0 4 9 7 0 .6171 0 .9 0 5 8
21 0 .5 50 16000 0 .1 4 8 3 11040 102 .34 4 9 6 0 0 .0 4 6 0 0 .6 9 0 0 0 .8 3 8 2
22 0.5 5 0 2 0 0 0 0 0 .1 8 5 4 14400 133 .49 5 6 0 0 0 .0 5 1 9 0 .7 2 0 0 0 .9 4 6 4
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F ig u r e  A l  C alibration  cu rve o f  C u2+ so lu tio n  for A A  an a lysis .

F ig u r e  A 2  C alibration  cu rve o f  A g +  so lu tio n  for A A  an a lysis .
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Table B 1 X R F  an a lysis  o f  zeo lite  at all ratio o f  A g  and Cu

Appendix B XRF Analysis

Ratio o f C oncentration  (% w t)
A g:C u

N a 20 AI2O3 S i 0 2 A g 20 CuO

Z eo lite 15 .365 4 7 .5 7 9 16 .247 - -

0.1:1 5 .5 6 7 ± 0 .0 9 9 4 0 .6 0 3 ± 0 .9 2 9 1 6 .4 8 9 i0 .4 9 9 1 .6 9 0 i0 .1 5 3 1 8 .4 2 4 i l .1 9 7

0.5:1 4 .0 7 5 ± 0 .3 5 8 4 0 .5 7 5 i l .2 5 2 1 7 .5 2 9 i0 .4 9 1 4 .2 7 8 i0 .7 2 4 1 7 .6 1 1 i l .3 6 6

1:1 1 .5 1 5 ± 0 .0 6 4 3 8 .9 8 9 ± 4 .7 6 7 1 7 .7 9 9 i4 .4 5 9 1 0 .3 5 0 i0 .9 8 0 1 6 .8 2 7 i0 .2 1 1

1.5:1 0 .7 7 9 ± 0 .1 1 9 3 9 .7 7 3 ± 0 .9 6 3 1 6 .7 4 3 i0 .5 2 5 1 3 .4 1 3 i l .3 7 0 1 3 .9 1 8i=0.161

2:1 0 .4 9 2 ± 0 .0 1 4 3 8 .8 2 8 i l .7 4 7 1 7 .2 0 1 i l .0 6 6 1 7 .2 5 4 i2 .3 6 6 l l .6 7 0 i 0 .4 5 9
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T he m aster b atch es w ere com p ressed  at p ressure 150 k g /cm 2  in the 10 X 5 X 0 .5  
cm  m old .

Appendix c Master Batches Appearances

Figure Cl T h e com p ressed  m aster b atch es a) L D P E + z e o lite  m aster batch b) 
L D P E + A g:C u  =  2:1 m aster batch c) L D P E + C u /zeo lite -A  m aster batch  d) L D P E +  A g:C u  
=  0 .5:1  m aster batch e) L D P E + A g:C u  = 1 : 1  m aster batch and f) L D P E +  A g /z e o lite -A  
m aster batch
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