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APPENDICES

Table A -l Adsorption isotherm of CTAB at the pH 5

No.
Initial
(ppm

Carbon)

Equilibrium Adsorbed weight, o f  
silica (g)

Adsorpted / wt. 
o f  silica ( pmol  

C T A B  / g)ppm
Carbon mM CTAB ppm

Carbon mM CTAB

1 82.33 12.93 56.71 69 .40 304 .39 0.50 12.13

2 660 .4 20 .87 91.54 639 .53 280 4 .9 6 0.50 111.93

3 183.6 16.9 74.12 166.70 731 .14 0.50 29 .12

4 239 .2 14.77 64.78 224 .43 984 .34 0.50 39 .34

5 379 .8 19.64 86.14 360 .16 1579.65 0.50 62 .96

6 602 .2 22 .52 98.77 579 .68 254 2 .4 6 0.50 101.64
7 475.1 36.25 158.99 438 .85 1924.78 0 .50 76.47
8 601.1 27.62 121.14 573 .48 251 5 .2 6 0 .50 100.53
9 670 .6 26.41 115.83 644 .19 282 5 .3 9 0.51 111.85
10 724.2 25 .94 113.77 698 .26 3062.54 0.50 121.77
11 804 26.59 116.62 777.41 3409 .69 0.50 136.39
12 879.6 19 83.33 860 .60 3774.56 0.50 150.29
13 941 .6 33.45 146.71 908 .15 3983.11 0.50 159.01
14 1021.4 33.38 146.40 988 .02 4333 .42 0.50 172.41
15 1154 34.7 152.19 11 19.30 4909.21 0.50 195.82
16 1459.8 89.38 392.02 1370.42 6010.61 0.50 240 .42
17 1687.2 62.82 275.53 1624.38 7124 .47 0.50 283 .22
18 1839 61.22 268.51 1777.78 7797.28 0.50 310 .03
19 7140 3818 16745.61 3322 .00 14570.18 0.50 577 .49
20 4 7 7 0 1974.6 8660.53 279 5 .4 0 12260.53 0.50 487.21
21 12186 9398 41 2 1 9 .3 0 278 8 .0 0 12228.07 0.50 487 .17
22 5 98 0 3106 13622.81 287 4 .0 0 12605.26 0.50 501 .00
23 4 1 3 6 1263 5539.47 287 3 .0 0 12600.88 0.50 500.93
24 3128 348.8 1529.82 277 9 .2 0 12189.47 0.50 486.61
25 2 4 2 6 133.0255 583.45 229 2 .9 7 10056.91 0.50 401 .55
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N o .
In itia l
(p p m

C arb on )

E q u ilib riu m A d so rb ed
W t. o f  s il ic a  

(g )

A d so r b e d / w t. 
o f  s il ic a  ( p m o l 

C T A B  /  g )
ppm

C arbon m M  C T A B
ppm

C arbon m M  C T A B

2 6 2 1 7 6 7 5 .2 5 3 3 0 .0 4 2 1 0 0 .7 5 9 2 1 3 .8 2 0 .5 0 3 6 5 .7 0

2 7 1 8 2 3 .4 6 5 .1 5 3 0 6 2 8 5 .7 6 1 7 5 8 .2 5 7 7 1 1 .6 1 0 .5 0 3 0 5 .6 5

2 8 1 5 8 8 4 8 .4 4 2 1 2 .4 6 1 5 3 9 .5 6 6 7 5 2 .4 6 0 .5 0 2 6 9 .5 1

2 9 1 2 3 4 3 9 .4 3 9 8 1 1 7 2 .9 8 1 1 9 4 .5 6 5 2 3 9 .3 0 0 .5 0 2 0 8 .2 0

3 0 1071 3 2 .7 4 1 4 3 .6 0 1 0 3 8 .2 6 4 5 5 3 .7 7 0 .5 0 180 .81

31 9 2 3 .6 2 8 .7 4 1 2 6 .0 5 8 9 4 .8 6 3 9 2 4 .8 2 0 .5 0 1 5 5 .5 3

3 2 7 7 8 .8 2 6 .7 6 1 1 7 .3 7 7 5 2 .0 4 3 2 9 8 .4 2 0 .5 0 1 3 1 .0 2

33 6 1 8 .3 2 5 .9 1 1 3 .6 0 5 9 2 .4 0 2 5 9 8 .2 5 0.51 1 0 2 .6 0

3 4 6 2 4 .3 2 3 .8 6 1 0 4 .6 5 6 0 0 .4 4 2 6 3 3 .5 1 0 .5 0 1 0 4 .6 3

35 3 9 4 .9 2 4 .0 5 1 0 5 .4 8 3 7 0 .8 5 1 6 2 6 .5 4 0 .5 0 6 4 .8 2

X  'I c t ฯ  1) 1  4 -  2  4 -
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T able A -2 Adsorption isotherm of CTAB at the pH 8

N o .
In itia l
(p p m

C a rb o n )

E q u ilib riu m A d so rb ed W t. o f  s il ic a  
(g )

A d so r b e d / w t. 
o f  s i l ic a  ( m m o l  

C T A B  /  g )ppm
C arbon m M  C T A B ppm

C arbon m M  C T A B

1 4 1 5 .9 0 2 0 .2 9 8 8 .9 9 3 9 5 .6 1 1 7 3 5 .1 3 0 .5 0 6 9 .0 3

2 8 0 9 .5 0 18 .2 8 8 0 .1 7 7 9 1 .2 2 3 4 7 0 .2 7 0 .5 0 1 3 8 .4 0

3 1 1 3 4 .0 0 1 8 .6 2 8 1 .6 6 1 1 1 5 .3 8 4 8 9 2 .0 3 0 .5 0 1 9 5 .0 6

4 1 8 1 6 .0 0 3 3 .7 4 1 4 7 .9 8 1 7 8 2 .2 6 7 8 1 6 .9 3 0 .5 0 3 1 0 .3 2

5 2 3 0 3 .0 0 4 4 .2 0 1 9 3 .8 6 2 2 5 8 .8 0 9 9 0 7 .0 2 0 .51 3 9 1 .4 3

6 2 6 6 3 .0 0 7 1 .0 2 3 1 1 .4 9 2 5 9 1 .9 8 1 1 3 6 8 .3 3 0 .5 0 4 5 2 .5 6

7 2 7 4 4 .0 0 8 2 .6 1 3 6 2 .3 2 2 6 6 1 .3 9 1 1 6 7 2 .7 6 0 .5 0 4 6 3 .6 6

8 3 3 8 7 .0 0 2 1 8 .7 6 9 5 9 .4 7 3 1 6 8 .2 4 1 3 8 9 5 .7 9 0 .5 0 5 5 2 .0 8

9 4 2 3 9 .0 0 8 0 8 .0 0 3 5 4 3 .8 6 3 4 3 1 .0 0 1 5 0 4 8 .2 5 0 .5 0 5 9 8 .3 4

10 2 1 4 4 .0 0 38 .4 1 1 6 8 .4 6 2 1 0 5 .5 9 9 2 3 5 .0 4 0 .5 0 3 6 6 .4 7

11 4 2 1 .2 0 4 5 .0 1 197 .41 3 7 6 .1 9 1 6 4 9 .9 6 0 .51 6 5 .3 1

12 3 0 4 .0 0 19 .4 9 8 5 .4 8 2 8 4 .5 1 1 2 4 7 .8 5 0 .51 4 8 .8 7

13 1 4 .7 4 1 4 .4 7 6 3 .4 6 0 .2 7 1.18 0 .5 0 0 .0 5

14 2 1 .6 0 16 .2 3 7 1 .1 8 5 .3 7 2 3 .5 5 0 .5 1 0 .9 3

15 2 9 .3 7 1 4 .0 0 6 1 .4 0 1 5 .3 7 6 7 .4 1 0 .5 0 2 .6 8

16 2 9 .1 9 17 .03 7 4 .6 9 12 .1 6 5 3 .3 3 0 .5 0 2 .1 4

17 2 7 .2 9 1 7 .4 6 7 6 .5 8 9 .8 3 4 3 .1 1 0 .51 1.71

18 3 0 .3 7 12 .3 8 5 4 .3 0 1 7 .9 9 7 8 .9 0 0 .51 3 .11

19 5 6 .3 2 1 1 .1 9 4 9 .0 8 4 5 .1 3 1 9 7 .9 4 0 .51 7 .7 9

2 0 8 8 .1 2 12 .2 8 5 3 .8 6 7 5 .8 4 3 3 2 .6 3 0 .5 0 13.21

21 1 5 0 .0 0 13 .1 4 5 7 .6 3 1 3 6 .8 6 6 0 0 .2 6 0 .5 0 2 3 .8 3

2 2 2 3 9 .7 0 1 4 .3 2 6 2 .8 1 2 2 5 .3 8 9 8 8 .5 1 0 .5 1 3 8 .9 7

23 2 5 .7 6 13 .7 8 6 0 .4 4 11 .9 8 5 2 .5 4 0 .5 0 2 .1 0

2 4 1 0 6 0 .0 0 19 .63 8 6 .1 0 1 0 4 0 .3 7 4 5 6 3 .0 2 0 .5 0 1 8 1 .8 7

25 2 1 3 3 .0 0 4 8 .6 7 2 1 3 .4 6 2 0 8 4 .3 3 9 1 4 1 .8 0 0 .5 0 3 6 2 .6 3

2 6 2 2 4 4 .0 0 4 1 .7 9 1 8 3 .2 9 2 2 0 2 .2 1 9 6 5 8 .8 2 0 .5 1 3 7 9 .6 0
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N o .
In itia l
(p p m

C arb on )

[C T A B ] eq u ilib r iu m A d so rb ed
W t. o f  s il ic a  

(g )

A d so r b e d / w t. 
o f  s il ic a  ( m m o l 

C T A B  / g )
ppm

C arbon m M  C T A B
ppm

C arbon m M  C T A B

2 7 1 8 5 9 .0 0 3 0 .0 9 1 3 1 .9 7 18 2 8 .9 1 8 0 2 1 .5 4 0 .5 1 3 1 6 .5 6

2 8 2 2 5 9 .0 0 4 6 .2 5 2 0 2 .8 5 2 2 1 2 .7 5 9 7 0 5 .0 4 0 .51 3 8 2 .3 9

2 9 2 1 5 7 .0 0 4 1 .8 7 18 3 .6 5 2 1 1 5 .1 3 9 2 7 6 .8 7 0 .5 0 3 6 8 .3 5

3 0 8 3 7 .3 0 1 8 .6 2 8 1 .6 6 8 1 8 .6 8 3 5 9 0 .7 1 0 .5 0 1 4 2 .7 2

31 1 6 1 3 .0 0 2 6 .0 0 1 1 4 .0 2 1 5 8 7 .0 0 6 9 6 0 .5 4 0 .5 0 2 7 7 .3 1

3 2 1 8 2 4 .0 0 3 3 .4 2 1 4 6 .5 8 1 7 9 0 .5 8 7 8 5 3 .4 2 0 .51 3 1 0 .5 3

33 1 7 0 8 .0 0 2 7 .9 2 1 2 2 .4 6 1 6 8 0 .0 8 7 3 6 8 .7 7 0 .5 0 2 9 3 .1 1

3 4 6 8 2 .2 0 1 7 .6 6 7 7 .4 5 6 6 4 .5 4 2 9 1 4 .6 6 0 .5 1 1 1 5 .3 6

35 5 6 0 .4 0 2 9 .9 4 1 3 1 .3 2 5 3 0 .4 6 2 3 2 6 .5 8 0 .5 0 9 2 .6 2

3 6 7 4 7 1 .0 0 4 0 8 2 .6 3 1 7 9 0 6 .2 8 3 3 8 8 .3 7 1 4 8 6 1 .2 6 0 .5 0 5 9 0 .2 0

3 7 7 2 8 6 .0 0 3 9 7 8 .6 2 1 7 4 5 0 .0 8 3 3 0 7 .3 8 1 4 5 0 6 .0 6 0 .5 1 5 7 2 .8 0

38 4 1 2 8 .1 4 6 7 0 .8 0 2 9 4 2 .1 3 3 4 5 7 .3 3 1 5 1 6 3 .7 5 0 .51 5 9 8 .4 1

3 9 5 3 5 0 .0 0 2 0 1 2 .2 5 8 8 2 5 .6 5 3 3 3 7 .7 5 1 4 6 3 9 .2 7 0 .5 1 5 7 9 .4 3

4 0 6 1 2 1 .0 0 2 7 6 6 .3 6 1 2 1 3 3 .1 7 3 3 5 4 .6 4 1 4 7 1 3 .3 2 0 .5 0 5 8 4 .7 9

41 3 9 .2 9 19 .5 3 8 5 .6 6 1 9 .7 6 8 6 .6 7 0 .5 0 3 .4 5

4 2 2 5 .2 2 1 4 .6 4 6 4 .2 1 1 0 .5 8 4 6 .4 0 0 .5 0 1.85

43 16 .8 5 12.71 5 5 .7 5 4 .1 4 18 .1 6 0 .5 0 0 .7 2

4 4 1 6 .8 9 14.31 6 2 .7 6 2 .5 8 11 .3 2 0 .51 0 .4 5



Table A-3 Adsolubilization o f toluene pH = 5

Weight of silica = 15 g
Molecular weight of Toluene= 92
Equation Y= 1.00E-07 X

Where X = Area of Head space gas chromatography
Y= Equilibrium concentration of toluene

p= 0.867 g/ml
Max adsorption = 500 pmol/g silica

T o lu en e
(m l)

[T o lu e n e ]
(g / l)

[T o lu e n e ]
(m ol/1 ) A rea  E Q [T o lu e n e ]E Q

(g / l)
[T o lu e n e ]E Q

(m ol/1 )
[T o lu e n e ]E Q

(m m ol/1 )
[T o lu e n e ]  a d so lu b iliza t io n  

( |im o l  /g  o f  s il ic a ) X o K (I /m M )

10 1 .4 5 E -0 2 1 .5 7 E -0 4 4 6 2 0 2 4 .6 2 E -0 3 5 .0 2 E -0 5 5 .0 2 E -0 2 7 .1 2 E + 0 0 1.4 0 E -0 2 2 .8 0 E -0 1

50 7 .2 3 E -0 2 7 .8 5 E -0 4 2 8 1 3 4 1 2 .8 1 E -0 2 3 .0 6 E -0 4 3 .0 6 E -0 1 3 .2 0 E + 0 1 6 .0 1 E -0 2 1 .9 7E -01

100 1 .45E -01 1 .5 7 E -0 3 5 2 1 4 1 9 5 .2 1 E -0 2 5 .6 7 E -0 4 5 .6 7 E -0 1 6 .6 9 E + 0 1 1.18E -01 2 .0 8 E -0 1

2 0 0 2 .8 9 E -0 1 3 .1 4 E -0 3 9 8 3 1 1 1 9 .8 3 E -0 2 1 .0 7 E -0 3 1 .0 7 E + 0 0 1 .3 8 E + 0 2 2 .1 7 E -0 I 2 .0 3 E -0 1

3 0 0 4 .3 4 E -0 1 4 .7 1 E -0 3 1 4 4 7 9 7 2 1 .45E -01 1 .5 7 E -0 3 1 .5 7 E + 0 0 2 .0 9 E + 0 2 2 .9 5 E - 0 1 1 .87E -01

3 5 0 5 .0 6 E -0 1 5 .5 0 E -0 3 1 6 9 8 7 2 0 I .7 0 E -0 1 1 .8 5 E -0 3 1 .8 5 E + 0 0 2 .4 3 E + 0 2 3 .2 7 E -0 1 1 .77E -01



Table A-4 Adsolubilization of toluene pH = 8

Weight of silica = 15 g
Molecular weight of Toluene= 92
Equation Y= 1.00E-07 X

Where X = Area of Head space gas chromatography
Y= Equilibrium concentration of toluene

p= 0.867 g/ml
Max adsorption = 600 pmol/g silica

T o lu en e
(m l)

[T o lu e n e ]
(g/1)

[T o lu e n e ]  
(m o  1/1) A rea  EQ [T o lu en eJE Q  g/1 [T o lu e n e ]E Q

mol/1
[T o lu e n e ]E Q

m m ol/1
[T o lu e n e ]  a d so lu b iliza t io n  

|im o l /g  o f  s il ic a X o K ( l /m M )

10 I .4 5 E -0 2 1 .5 7 E -0 4 3 9 0 8 5 3 .9 1 E -0 3 4 .2 5 E -0 5 4 .2 5 E -0 2 7 .6 4 E + 0 0 1 .2 6 E -0 2 2 .9 6 E -0 1

50 7 .2 3 E -0 2 7 .8 5 E -0 4 2 2 8 9 7 2 2 .2 9 E -0 2 2 .4 9 E -0 4 2 .4 9 E -0 1 3 .5 8 E + 0 1 5 .6 3 E -0 2 2 .2 6 E -0 1

100 1 .45E -01 1 .5 7 E -0 3 4 3 8 7 4 9 4 .3 9 E -0 2 4 .7 7 E -0 4 4 .7 7 E - 0 1 7 .2 9 E + 0 1 1 .0 8E -01 2 .2 7 E - 0 1

2 0 0 2 .8 9 E -0 1 3 .1 4 E -0 3 8 2 4 1 2 5 8 .2 4 E -0 2 8 .9 6 E -0 4 8 .9 6 E -0 1 I .5 0 E + 0 2 2 .0 0 E -0 1 2 .2 3 E -0 1

3 0 0 4 .3 4 E -0 1 4 .7 1 E -0 3 1 1 8 7 9 5 2 1 .19E -01 1 .2 9 E -0 3 1 .2 9 E + 0 0 2 .2 8 E + 0 2 2 .7 5 E -0 1 2 .1 3 E -0 1

3 5 0 5 .0 6 E -0 1 5 .5 0 E -0 3 1 3 6 5 8 3 4 I .3 7 E -0 1 1 .4 8 E -0 3 1.4 8 E + 0 0 2 .6 8 E + 0 2 3 .0 8 E -0 1 2 .0 8 E - 0 1



T able A -5 Adsolubilization o f acetophenone at pH=5 
weight of silica = 15 g
Molecular Weight of Acetophenone 120
Equation Y =  95.22X+0.0751

where x=  Equilibrium concentration of acetophenone 
Y= Percentage o f absorbance

p (acetophenone) 1.028 g/ml
Max adsorption= 500 pmol/g silica

A c e to p h e n o n e
(m l)

[A c e to p h e n o n e ]
(g /I )

[A c e to p h e n o n e ]
(M ) % A [A c e to p h e n o n e ]  Eq  

c o n c (M )
[A c e to p h e n o n e ]  Eq  

c o n c (m M )

[A c e to p h e n o n e ]  
A d s o lu b iliz a t io n  

(m m o l /g  o f  s il ic a )
X o K (1 /m M )

5 0 8 .5 7 E -0 2 7 .1 4 E -0 4 6 5 .1 9 E -0 4 5 .1 9 E -0 1 1 .3 0 E + 0 1 2 .5 4 E -0 2 4 .9 0 E -0 2

100 1 .7 1 E -0 1 1 .4 3 E -0 3 12 1 .0 4 E -0 3 1.0 4 E + 0 0 2 .5 6 E + 0 1 4 .8 7 E -0 2 4 .6 7 E -0 2

2 5 0 4 .2 8 E - 0 1 3 .5 7 E -0 3 33 2 .8 8 E -0 3 2 .8 8 E + 0 0 4 .5 9 E + 0 1 8 .4 0 E -0 2 2 .9 2 E -0 2

5 0 0 8 .5 7 E -0 1 7 .1 4 E -0 3 71 6 .2 1 E -0 3 6 .2 1 E + 0 0 6 .2 1 E + 0 1 1 .1 1 E -0 1 1 .7 8 E -0 2

7 0 0 1 .2 0 E + 0 0 9 .9 9 E -0 3 9 9 8 .6 6 E -0 3 8 .6 6 E + 0 0 8 .9 1 E + 0 1 1 .5 1 E -0 1 1 .7 5 E -0 2

1000 1 .7 1 E + 0 0 1 .4 3 E -0 2 140 1.2 2 E -0 2 1 .2 2 E + 0 1 1 .3 5 E + 0 2 2 .I 3 E -0 1 1 .7 4 E -0 2

1500 2 .5 7 E + 0 0 2 .1 4 E -0 2 2 1 0 1 .8 4 E -0 2 1 .8 4 E + 0 1 2 .0 3 E + 0 2 2 .8 9 E -0 1 1 .5 7 E -0 2

4̂o



Table A-6 Adsolubilization of acetophenone at pH=8
weight of silica = 15 g
Molecular Weight of Acetophenone 120
Equation Y =  95.22X+0.0751

where x=  Equilibrium concentration of acetophenone 
Y= Percentage of absorbance

p (acetophenone) 1.028 g/ml
Max adsorption= 600 pmol/g silica

A c e to p h e n o n e
(m l)

[A c e to p h e n o n e ]
(g/1)

[A c e to p h e n o n e ]
(M ) % A [A c e to p h e n o n e ]  Eq  

c o n c (M )
[A c e to p h e n o n e ]  Eq  

c o n c (m M )
[A c e to p h e n o n e ]  
A d so lu b iliz a t io n  

(p m o l /g  o f  s il ic a )
X o K (1 /m M )

5 0 8 .5 7 E -0 2 7 .1 4 E -0 4 5 4 .3 1 E -0 4 4 .3 1 E -0 1 1 .8 9 E + 0 1 3 .0 5 E -0 2 7 .0 7 E -0 2

100 1 .7 1 E -0 I 1 .4 3 E -0 3 9 .9 8 .6 0 E -0 4 8 .6 0 E -0 1 3 .7 9 E + 0 1 5 .9 4 E -0 2 6 .9 0 E -0 2

2 5 0 4 .2 8 E -0 1 3 .5 7 E -0 3 2 5 2 .1 8 E -0 3 2 .1 8 E + 0 0 9 .2 5 E + 0 1 1 .3 4 E -0 1 6 .1 3 E -0 2

5 0 0 8 .5 7 E -0 1 7 .1 4 E -0 3 55 4 .8 1 E -0 3 4 .8 1 E + 0 0 1 .5 5 E + 0 2 2 .0 6 E -0 1 4 .2 8 E -0 2

7 0 0 1 .2 0 E + 0 0 9 .9 9 E -0 3 8 0 6 .9 9 E -0 3 6 .9 9 E + 0 0 2 .0 0 E + 0 2 2 .5 0 E -0 1 3 .5 7 E -0 2

1 0 0 0 1 .7 1 E + 0 0 1 .4 3 E -0 2 115 1 .0 1 E -0 2 1 .0 1 E + 0 1 2 .8 1 E + 0 2 3 .1 9 E -0 1 3 .1 7 E -0 2

1 5 0 0 2 .5 7 E + 0 0 2 .1 4 E -0 2 170 1 .4 9 E -0 2 1 .4 9 E + 0 1 4 .3 6 E + 0 2 4 .2 1 E -0 1 2 .8 3 E -0 2



Table A-7 Adsolubilization of toluene with 0.714 mmol/1 of acetophenone at pH = 5

weight of silica = 15 g
Molecular wt o f toluene= 92
Molecular wt of acetophenone= 120

p (toluene)= 0.87 g/ml
(imol/gMax adsorption= 500 gjjjca

Equation Y= 1.00E-07 X Acetophenone= 0.000714 mol/1

T o lu en e
(m l)

[T o lu en e]
(g/1)

A rea  E Q [T o lu e n e ]  
E Q  (g/1)

[T o lu e n e ]E Q
(m m o l/1 )

[T o lu e n e ]  
a d so lu b iliz a t io n  

(p m o l /g  o f  s il ic a )
% A [A c e to p h e n o n e ]  

E Q  (m ol/1 )

[A c e to p h e n o n e ]  
a d so lu b iliz a t io n  

(p m o l /g  o f  s il ic a )
X o K ( l /m M )

10 1 .4 5 E -0 2 3 5 5 9 8 3 .5 6 E -0 3 3 .8 7 E -0 2 7 .8 9 E + 0 0 1 8 .0 9 E -0 5 4 .2 2 E + 0 1 I .4 3 E -0 2 3 .7 1 E -0 1

5 0 7 .2 3 E -0 2 2 0 9 2 4 5 2 .0 9 E -0 2 2 .2 7 E -0 1 3 .7 2 E + 0 1 0 .8 6 .3 4 E -0 5 4 .3 4 E + 0 1 6 .4 1 E -0 2 2 .8 2 E -0 1

100 1 .4 5E -01 4 9 5 4 8 6 4 .9 5 E -0 2 5 .3 9 E -0 1 6 .8 8 E + 0 1 2 1 .6 8 E -0 4 3 .6 4 E + 0 1 1 .1 4 E -0 1 2 .1 1 E -0 1

2 0 0 2 .8 9 E - 0 1 8 9 7 2 3 1 8 .9 7 E -0 2 9 .7 5 E -0 1 1 .4 4 E + 0 2 1 8 .0 9 E -0 5 4 .2 2 E + 0 1 2 .1 0 E -0 1 2 .1 6 E -0 1

3 0 0 4 .3 4 E -0 1 1 3 0 7 4 9 5 1 .3 1 E -0 1 1 .4 2 E + 0 0 2 .1 9 E + 0 2 1 8 .0 9 E -0 5 4 .2 2 E + 0 1 2 .8 8 E -0 1 2 .0 3 E -0 1

3 5 0 5 .0 6 E -0 1 1 4 5 5 4 3 2 1 .4 6 E -0 1 1 .5 8 E + 0 0 2 .6 1 E + 0 2 0 .9 7 .2 2 E -0 5 4 .2 8 E + 0 1 3 .2 5 E -0 1 2 .0 5 E -0 1



T ab le  A-8 Adsolubilization of Toluene with 1.43 mmol/1 o f Acetophenone at pH = 5 
wt o f silica = 15 g
Molecular wt of toluene= 92
Molecular wt of acetophenone= 120

p (toluene)= 0.87 g/ml
Max adsorption= 500 pmol/g silica

Equation Y= 1.00E-07 X Acetophenone 0.00143 mol/1

T o lu en e
(m l)

[T o lu e n e ]
(g/1)

A rea  E Q [T o lu e n e ]
E Q  g/1

[T o lu e n e ]E Q
m m ol/1

[T o lu e n e ]  
a d so lu b iliz a t io n  

(p rn o l /g  o f  s il ic a )
% A [A c e to p h e n o n e ]  

E Q  (m ol/1 )
[A c e to p h e n o n e ]  
a d so lu b iliz a t io n  

(p m o l /g  o f  s il ic a )
X o K ( l /m M )

10 1 .4 5 E -0 2 3 0 7 6 9 3 .0 8 E -0 3 3 .3 4 E -0 2 8 .2 4 E + 0 0 2 1 .6 8 E -0 4 8 .4 1 E + 0 1 1 .3 9 E -0 2 4 .1 6 E -0 1

5 0 7 .2 3 E -0 2 1 9 5 7 6 6 1 .9 6 E -0 2 2 .1 3 E -0 1 3 .8 2 E + 0 1 3 .8 3 .2 6 E -0 4 7 .3 6 E + 0 1 6 .2 4 E -0 2 2 .9 3 E -0 1

' 100 1 .4 5 E -0 1 4 4 3 7 9 5 4 .4 4 E -0 2 4 .8 2 E -0 1 7 .2 6 E + 0 1 3 .5 3 .0 0 E -0 4 7 .5 4 E + 0 1 1 .1 2 E -0 1 2 .3 2 E -0 1

2 0 0 2 .8 9 E -0 1 8 0 8 4 0 1 8 .0 8 E -0 2 8 .7 9 E -0 1 1 .5 1 E + 0 2 2 .5 2 .1 2 E -0 4 8 .1 2 E + 0 1 2 .0 6 E -0 1 2 .3 5 E -0 1

3 0 0 4 .3 4 E -0 1 1 1 9 3 0 2 8 1 .1 9 E -0 1 1 .3 0 E + 0 0 2 .2 8 E + 0 2 3 2 .5 6 E -0 4 7 .8 3 E + 0 1 2 .8 2 E -0 1 2 .1 8 E -0 1

3 5 0 5 .0 6 E -0 1 1 2 8 7 6 1 4 1 .2 9 E -0 1 1 .4 0 E + 0 0 2 .7 3 E + 0 2 2 .8 2 .3 8 E -0 4 7 .9 4 E + 0 1 3 .2 0 E -0 1 2 .2 9 E -0 1



Table A-9 Adsolubilization of toluene with 0.714 mmol/1 of Acetophenone at pH = 8

weight of silica = 15 g
Molecular wt of toluene= 92
Molecular wt of acetopheno 120
p (acetophenone) = 1.2 g/ml
p (toluene) = 0.867 g/ml
Max adsorption= 600 pmol/g silica

Equation Y= 1.00E-07 X Acetophenone= 0.000714

T o lu en e
(m l)

[T o lu e n e ]
(g/1)

A rea  E Q [T o lu e n e ]  
E Q  g/1

[T o lu e n e ]  
E Q  m m ol/1

[T o lu e n e ]  
a d so lu b iliz a t io n  

(m m o l /g  o f  s il ic a )
% A [A c e to p h e n o n e ]  

E Q  (m ol/1 )

[A c e to p h e n o n e ]  
a d so lu b iliz a t io n  

(m m o l /g  o f  s il ic a )
X o K (1 /rn M )

10 1 .4 5 E -0 2 3 2 0 5 8 3 .2 1 E -0 3 3 .4 8 E -0 2 8 .1 5 E + 0 0 0 .7 5 .4 7 E -0 5 4 .4 0 E + 0 1 1 .2 5 E -0 2 3 .5 9 E -0 1

50 7 .2 3  E -0 2 1 9 8 5 3 5 1 .9 9 E -0 2 2 .1 6 E -0 1 3 .8 0 E + 0 1 0 .6 4 .5 9 E -0 5 4 .4 5 E + 0 1 5 .5 6 E -0 2 2 .5 8 E -0 1

100 1 .4 5 E -0 1 3 9 2 9 2 9 3 .9 3 E -0 2 4 .2 7 E -0 1 7 .6 2 E + 0 1 0 .5 3 .7 2 E -0 5 4 .5 1 E + 0 1 1 .0 6 E -0 1 2 .4 7 E -0 1

2 0 0 2 .8 9 E - 0 1 7 3 7 8 3 4 7 .3 8 E -0 2 8 .0 2 E -0 1 1 .5 6 E + 0 2 0 .6 4 .5 9 E -0 5 4 .4 5 E + 0 1 1 .9 5 E -0 1 2 .4 3 E -0 1

3 0 0 4 .3 4 E - 0 1 1 0 4 3 1 2 3 1 .0 4 E -0 1 1 .1 3 E + 0 0 2 .3 9 E -1 0 2 0 .6 4 .5 9 E -0 5 4 .4 5 E + 0 1 2 .7 0 E -0 1 2 .3 8 E -0 1

3 5 0 5 .0 6 E -0 1 1 2 2 1 4 3 2 1 .2 2 E -0 1 1 .3 3 E + 0 0 2 .7 8 E + 0 2 0 .7 5 .4 7 E -0 5 4 .4 0 E + 0 1 3 .0 2 E -0 1 2 .2 7 E -0 1

4 0 0 5 .7 8 E -0 1 1 3 3 2 4 8 5 1 .3 3 E -0 1 1 .4 5 E + 0 0 3 .2 2 E + 0 2 0 .5 3 .7 2 E -0 5 4 .5 1 E + 0 1 3 .3 3 E -0 1 2 .3 0 E -0 1



Equation

Table A-10 Adsolubilization o f toluene with 1.43 mmol/1 of Acetophenone at pH = 8
wt of silica = 15 g
Molecular wt of toluene= 92
Molecular wt of acetophenone^ 120

p (toluene)= 0.87 g/ml
Max adsorption= 600 fimol/g silica
1.00E-07 X Acetophenone= 0.00143

T o lu e n e
(m l)

[T o lu e n e ]
(g /l)

A rea  E Q [T o lu e n e ]
E Q  g /l

[T o lu e n e ]  
E Q  m m ol/1

[T o lu e n e ]  
a d so lu b iliz a t io n  

(m m o l /g  o f  s il ic a )
% A [A c e to p h e n o n e ]  

E Q  (m ol/1 )

[A c e to p h e n o n e ]  
a d so lu b iliz a t io n  

(m m o l /g  o f  s il ic a )
X o K (1 /m M )

10 1 .4 5 E -0 2 3 3 7 4 3 3 .3 7 E -0 3 3 .6 7 E -0 2 8 .0 3 E + 0 0 16 1 .3 9 E -0 3 2 .4 2 E + 0 0 1.31 E -0 2 3 .5 8 E -0 1

- 5 0 7 .2 3  E -0 2 1775 0 1 1 .7 8 E -0 2 1 .9 3 E -0 1 3 .9 5 E + 0 1 9 7 .8 1 E -0 4 4 .3 3 E + 0 1 5 .7 8 E -0 2 3 .0 0 E - 0 1

100 I .4 5 E -0 1 3 7 6 0 3 3 3 .7 6 E -0 2 4 .0 9 E -0 1 7 .7 5 E + 0 1 10 8 .6 9 E -0 4 3 .7 4 E + 0 1 1 .0 8 E -0 1 2 .6 5 E -0 1

2 0 0 2 .8 9 E -0 1 6 7 1 9 7 0 6 .7 2 E -0 2 7 .3 0 E -0 1 1 .6 1 E + 0 2 7 6 .0 6 E -0 4 5 .4 9 E + 0 1 1 .9 7 E -0 1 2 .7 0 E -0 1

3 0 0 4 .3 4 E -0 1 8 9 9 2 6 2 8 .9 9 E -0 2 9 .7 7 E -0 1 2 .4 9 E + 0 2 6 .6 5 .7 1 E -0 4 5 .7 3 E + 0 1 2 .7 5 E -0 1 2 .8 1 E -0 1

3 5 0 5 .0 6 E -0 1 1 0 3 2 5 6 1 1 .0 3 E -0 1 1 .1 2 E + 0 0 2 .9 2 E + 0 2 10 8 .6 9 E -0 4 3 .7 4 E t0 1 3 .1 4 E -0 1 2 .8 0 E -0 1

4 0 0 5 .7 8 E -0 1 1 1 4 7 8 9 2 1 .1 5 E -0 1 1 .2 5 E + 0 0 3 .3 6 E + 0 2 6 .9 5 .9 7 E -0 4 5 .5 5 E + 0 1 3 .3 9 E -0 1 2 .7 1 E -0 1

4^



Table A - l l  Adsolubilization of acetophenone with toluene 0.7853 mmol/1 at pH= 5

wt o f  silica =
M olecular W eight o f  Toluene =
M olecular W eight o f  A cetopheno 
p (acetophenone)^  
p (toluene)=
M ax adsorption= 
initial o f  toluene=

15 g 
92 

120
1.028 g/ml 
0.867 g/ml 

500 pm ol/g silica 
0.0008 mol/1

Equation(acetophenone) Y =  95.22X+0.0751 Equation(Toluene) Y IE-07 X

A ce to p h e n o n  
e (p i)

in itial
(g/1)

in itial (M ) % A Eq c o n e  
(M )

Eq c o n e  
(m M )

[a c e to p h e n o n e ]  
a d so lu b iliz a t io n  

(p m o l /g  o f  s il ic a )
A rea [T o lu e n e ]

(g/1)
[T o lu e n e ]

(M )

[T o lu e n e ]  
a d so lu b iliz a t io n  
p m o l /g  o f  s il ic a

X o K ( l /m M )

50 8 .5 7 E -0 2 7 .1 4 E -0 4 5 4 .3 1 E -0 4 4 .3 1 E -0 1 1 .8 9 E + 0 1 2 .0 9 E + 0 5 2 .0 9 E -0 2 2 .2 8 E -0 4 5 .5 8 E -0 4 3 .6 3 E -0 2 8 .4 3 E -0 2

100 1 .71E -01 1 .4 3 E -0 3 10 8 .6 9 E -0 4 8 .6 9 E -0 1 3 .7 3 E + 0 1 2 .3 6 E + 0 5 2 .3 6 E -0 2 2 .5 6 E -0 4 5 .2 9 E -0 4 6 .9 4 E -0 2 7 .9 9 E -0 2

2 5 0 4 .2 8 E -0 1 3 .5 7 E -0 3 3 0 2 .6 2 E -0 3 2 .6 2 E + 0 0 6 .3 4 E + 0 1 2 .1 9 E + 0 5 2 .1 9 E -0 2 2 .3 8 E -0 4 5 .4 7 E -0 4 1 .1 2 E -0 1 4 .2 9 E -0 2

5 0 0 8 .5 7 E -0 1 7 .1 4 E -0 3 68 5 .9 4 E -0 3 5 .9 4 E + 0 0 7 .9 6 E + 0 1 2 .6 0 E + 0 5 2 .6 0 E -0 2 2 .8 3 E -0 4 5 .0 2 E -0 4 1 .3 7 E -0 1 2 .3 1 E -0 2

7 0 0 1.2 0 E + 0 0 9 .9 9 E -0 3 95 8 .3 1 E -0 3 8 .3 1 E + 0 0 1 .1 2 E + 0 2 2 .3 6 E + 0 5 2 .3 6 E -0 2 2 .5 7 E -0 4 5 .2 8 E -0 4 1 .8 4 E -0 1 2 .2 1 E -0 2

1000 1 .7 1 E + 0 0 1 .4 3 E -0 2 131 1 .1 5 E -0 2 1 .1 5 E + 0 1 1 .8 8 E + 0 2 2 .3 6 E + 0 5 2 .3 6 E -0 2 2 .5 7 E -0 4 5 .2 8 E -0 4 2 .7 3 E -0 1 2 .3 8 E -0 2

1500 2 .5 7 E + 0 0 2 .1 4 E -0 2 2 0 0 1 .7 5 E -0 2 1 .7 5 E + 0 1 2 .6 1 E + 0 2 3 .0 0 E + 0 5 3 .0 0 E -0 2 3 .2 6 E -0 4 4 .6 0 E -0 4 3 .4 3 E -0 1 1 .9 6 E -0 2



T ab le  A -12 Adsolubilization of acetophenone with toluene 1.57 mmol/1 at pH= 5
wt o f  silica = 15 g
M olecular W eight o f  Toluene = 92
M olecular W eight o f  A cetopheno 120
p (acetophenone)= 1.028 g/ml
p (toluene)= 0.867 g/ml
M ax adsorption= 500 pm ol/g  silica
initial o f  toluene= 0.0016 mol/1

Equation(acetophenone) Y 95.22X+0.0751 Equation(Toluene) Y =  IE-07 X

A c e to p h e n o n
e ( p l )

in itial
(g/1)

in itial (M ) % A Eq c o n e  
(M )

Eq c o n e  
(m M )

[a c e to p h e n o n e ]  
a d so lu b iliz a t io n  

(p m o l  /g  o f  s il ic a )
A rea [T o lu e n e ]

(g/1)
[T o lu e n e ]

(M )
[T o lu e n e ]  

a d so lu b iliz a t io n  
p m o l /g  o f  s il ic a

X o K ( l /m M )

5 0 8 .5 7 E -0 2 7 .1 4 E -0 4 4 3 .4 3 E -0 4 3 .4 3 E -0 1 2 .4 7 E + 0 1 4 .0 2 E + 0 5 4 .0 2 E -0 2 4 .3 7 E -0 4 1 .1 3 E -0 3 4 .7 1 E -0 2 1 .3 7 E -0 1

100 1 .7 1 E -0 1 1 .4 3 E -0 3 8 .8 7 .6 4 E -0 4 7 .6 4 E -0 1 4 .4 3 E + 0 1 3 .9 2 E + 0 5 3 .9 2 E -0 2 4 .2 6 E -0 4 1 .1 4 E -0 3 8 .1 4 E -0 2 1 .0 7 E -0 1

2 5 0 4 .2 8 E -0 1 3 .5 7 E -0 3 2 2 1 .9 2 E -0 3 1 .9 2 E + 0 0 1 .1 0 E + 0 2 4 .5 0 E + 0 5 4 .5 0 E -0 2 4 .8 9 E -0 4 1 .0 8 E -0 3 1 .8 0 E -0 1 9 .4 0 E -0 2

5 0 0 8 .5 7 E -0 1 7 .1 4 E -0 3 5 0 4 .3 7 E -0 3 4 .3 7 E + 0 0 1 .8 5 E + 0 2 4 .3 1 E + 0 5 4 .3 1 E -0 2 4 .6 9 E -0 4 1 .1 0 E -0 3 2 .7 0 E -0 1 6 .I 7 E - 0 2

7 0 0 1 .2 0 E + 0 0 9 .9 9 E -0 3 75 6 .5 6 E -0 3 6 .5 6 E + 0 0 2 .2 9 E + 0 2 4 .4 8 E + 0 5 4 .4 8 E -0 2 4 .8 7 E -0 4 1 .0 8 E -0 3 3 .1 4 E -0 1 4 .7 9 E -0 2

1000 1 .7 1 E + 0 0 1 .4 3 E -0 2 100 8 .7 5 E -0 3 8 .7 5 E + 0 0 3 .6 9 E + 0 2 4 .8 1 E + 0 5 4 .8 1 E -0 2 5 .2 2 E -0 4 1 .0 5 E -0 3 4 .2 5 E -0 1 4 .8 5 E -0 2

1 5 0 0 2 .5 7 E + 0 0 2 .1 4 E -0 2 150 1 .3 1 E -0 2 1 .3 1 E + 0 1 5 .5 3 E + 0 2 4 .7 0 E + 0 5 4 .7 0 E -0 2 5.1 IE -0 4 1 .0 6 E -0 3 5 .2 5 E -0 1 4 .0 0 E -0 2
-P*



Table A-13 Adsolubilization of acetophenone with toluene 0.785 mmol/1 at pH= 8

wt of silica = 15 g
Molecular Weight of Toluene = 92
Molecular Weight of Acetophenone = 120
p (acetophenone)= 1.028 g/ml
p (toluene)^ 0.867 g/ml
Max adsorption= 600 Emol/g
initial of toluene= 8E-04 mol/1

Equation(acetophenone) Y = 95.22X+0.0751 Equation(Toluene) IE-07 X
A c e to p h e n o n e

(til)
in itia l
(g /I)

in itia l (M ) % A Eq c o n e  
(M )

Eq c o n e  
(m M )

[a c e to p h e n o n e ]  
a d so lu b iliz a t io n  
p m o l /g  o f  s il ic a

A rea [T o lu e n e
ไรท

[T o lu e n e ]
M

[to lu en e ]  
a d so lu b iliz a t io n  
p m o l /g  o f  s il ic a

X o K

50 8 .5 7 E -0 2 7 .1 4 E -0 4 4 3 .4 3 E -0 4 3 .4 3 E -0 1 2 .4 7 E + 0 1 2 0 9 3 6 6 2 .0 9 E -0 2 2 .2 8 E -0 4 5 .5 8 E -0 4 3 .9 5 E -0 2 1 .1 5 E -0 1

100 1 .7 1 E -0 1 1 .4 3 E -0 3 8 .8 7 .6 4 E -0 4 7 .6 4 E -0 1 4 .4 3 E + 0 1 2 3 5 7 6 6 2 .3 6 E -0 2 2 .5 6 E -0 4 5 .2 9 E -0 4 6 .8 7 E -0 2 9 .0 0 E -0 2

2 5 0 4 .2 8 E -0 1 3 .5 7 E -0 3 2 0 1 .7 4 E -0 3 1 .7 4 E + 0 0 1 .2 2 E + 0 2 2 1 9 3 5 9 2 .1 9 E -0 2 2 .3 8 E -0 4 5 .4 7 E -0 4 1 .6 9 E -0 1 9 .6 7 E -0 2

5 0 0 8 .5 7 E -0 1 7 . 1 4E -03 4 2 3 .6 7 E -0 3 3 .6 7 E + 0 0 2 .3 1 E + 0 2 2 6 0 4 5 9 2 .6 0 E -0 2 2 .8 3 E -0 4 5 .0 2 E -0 4 2 .7 8 E -0 1 7 .5 8 E -0 2

7 0 0 1 .2 0 E + 0 0 9 .9 9 E -0 3 6 0 5 .2 4 E -0 3 5 .2 4 E + 0 0 3 .1 7 E + 0 2 2 3 6 4 0 0 2 .3 6 E -0 2 2 .5 7 E -0 4 5 .2 8 E -0 4 3 .4 5 E -0 1 6 .5 9 E -0 2

1 0 0 0 1 .7 1 E + 0 0 1 .4 3 E -0 2 88 7 .6 9 E -0 3 7 .6 9 E + 0 0 4 .3 9 E + 0 2 2 3 6 4 2 9 2 .3 6 E -0 2 2 .5 7 E -0 4 5 .2 8 E -0 4 4 .2 2 E -0 1 5 .4 9 E -0 2

1500 2 .5 7 E + 0 0 2 .1 4 E -0 2 130 1 .1 4 E -0 2 1 .1 4 E + 0 1 6 .7 0 E + 0 2 2 9 9 5 3 3 3 .0 0 E -0 2 3 .2 6 E -0 4 4 .6 0 E -0 4 5 .2 7 E -0 1 4 .6 4 E -0 2



Table A-14 Adsolubilization of acetophenone with toluene 1.571 mmol/1 at pH= 8
weight of silica = 15 g
Molecular Weight of Toluene = 92
Molecular Weight of Acetophenone = 120
p (acetophenone)^ 1.028 g/ml
p (toluene)^ 0.867 g/ml
Max adsorption^ 600 pmol/g silica
initial of tolue 0.00157 M

Equation(acetophenone) Y = 95.22X+0.0751_______ Equation(Toluene) IE-07 X

A c e to p h e n o n e
(แ1)

in itial
(๙ 1 )

in itial (M ) % A E q c o n e  
(M )

E q c o n e  
(m M )

[a c e to p h e n o n e ]  
a d so lu b iliz a t io n  
p m o l /g  o f  s il ic a

A rea [T o lu e n e
lg/1

[T o lu e n e ]
M

[to lu en e ]  
a d so lu b iliz a t io n  
p m o l /g  o f  s il ic a

X o K

5 0 8 .5 7 E -0 2 7 .1 4 E -0 4 3 2 .5 6 E -0 4 2 .5 6 E -0 1 3 .0 5 E + 0 1 4 2 4 1 4 8 4 .2 4 E -0 2 4 .6 1 E -0 4 1 .1 1 E -0 3 4 .8 4 E -0 2 1 .8 9 E -0 1

100 1 .7 1 E -0 1 1 .4 3 E -0 3 6 .5 5 .6 2 E -0 4 5 .6 2 E -0 1 5 .7 7 E + 0 1 3 9 2 0 4 4 3 .9 2 E -0 2 4 .2 6 E -0 4 1 .1 4 E -0 3 8 .7 7 E -0 2 1 .5 6 E -0 1

2 5 0 4 .2 8 E -0 1 3 .5 7 E -0 3 15 1 .3 1 E -0 3 1.31 E + 0 0 1 .5 1 E + 0 2 4 5 0 1 8 5 4 .5 0 E -0 2 4 .8 9 E -0 4 1 .0 8 E -0 3 2 .0 1 E -0 1 1 .5 4 E -0 1

5 0 0 8 .5 7 E -0 1 7 .1 4 E -0 3 35 3 .0 6 E -0 3 3 .0 6 E + 0 0 2 .7 2 E + 0 2 4 7 9 4 8 8 4 .7 9 E -0 2 5 .2 1 E -0 4 1 .0 5 E -0 3 3 .1 2 E -0 1 1 .0 2 E -0 1

7 0 0 1 2 0 F + 0 0 9 .9 9 E -0 3 5 0 4 .3 7 E -0 3 4 .3 7 E + 0 0 3 .7 5 E + 0 2 4 8 5 8 6 9 4 .8 6 E -0 2 5 .2 8 E -0 4 1 0 4 F .-03 3 .8 5 E -0 1 8 .8 0 E -0 2

1 0 0 0 1.71 E + 0 0 1 .4 3 E -0 2 7 0 6 .1 2 E -0 3 6 .1 2 E + 0 0 5 .4 4 E + 0 2 3 4 2 5 0 2 3 .4 3 E -0 2 3 .7 2 E -0 4 1 .2 0 E -0 3 4 .7 5 E -0 1 7 .7 7 E -0 2

1 5 0 0 2 .5 7 E + 0 0 2 .1 4 E -0 2 100 8 .7 5 E -0 3 8 .7 5 E + 0 0 8 .4 5 E + 0 2 4 4 6 5 4 2 4 .4 7 E -0 2 4 .8 5 E -0 4 1 .0 9 E -0 3 5 .8 5 E -0 1 6 .6 9 E -0 2



Table A-15 Calibration curve of toluene by Head-space gas chromatography

p (toluene)= 0.867 g/ml

Toluene (ml) [Toluene] (g/1) Area

0 0 0
10 0.01445 106206
25 0.036125 269721
40 0.0578 417128
55 0.079475 533961
70 0.10115 753318

Equation Y= 1.00E-07 X
Where X = Area o f Head space gas chromatography

Y= Equilibrium concentration of toluene นกo



Table A-16 Calibration curve of acetophenone by UV-VIS spectophotometer

p (acetophenone)= 1.2 g/ml
Acetophenone

(Hi)
[Acetophenone]

(g/1) %A

0 0 0
1 0.002 0.26
2 0.004 0.46
3 0.006 0.64
4 0.008 0.8
5 0.01 1

Equation Y =
where

95.22X+0.0751
x=  Equilibrium concentration of acetophenone 
Y= Percentage of absorbance
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