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APPENDICES
Table A-| Adsorption isotherm of CTAB at pH 5 and 8

Adsorbed CTAB Eqcone. pM  Adsorbed CTAB  Eq conc.(pM)

(pmolfg silica) (pmolfg silica)

2.06 40.03 145 26.72
5.68 60.65 10.23 36.35
19.26 111.36 13.74 46.74
22.96 115.24 1821 41.19
116.51 151.39 22.16 38.86
273.38 202.39 28.76 71.63
325.78 444,80 33.04 60.91
411.66 164.04 120.66 4784
455,00 1200.00 383.66 179.44
51357 12839.30 435.79 160.65
489.00 3699.81 633.10 h95.74
499.27 12481.72 697.30 191.97
510.00 5080.05 688.15 1101.25
520.20 13005.01 718.03 2487.62
b11.75 12793.68 7130.23 1776.83
535.63 13390.76 141,27 3353.39
472.30 11807.49 674.37 30622.98
481.02 12025.52 618.46 38282.76

480.75 12018.82 716.59 44738.54
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Table A-2 Adsorption isotherm of CTAB at pH 5 and ionic strengths (1,10 and 100
mM).

I=ImM 1=10mM 1= 100mM
Adsorbed  Eqcone.  Adsorbed  Eqcone.  Adsorbed  Eqcone.
CTAB (M) CTAB (M) CTAB (M)

(pmolfg (pmol/g (pmol/g silica)
silica) silica)
243 32.68 2.54 29.82 8.38 22.24
2.40 37.84 257 33.56 2119 18.69
5.90 41.48 6.17 34.82 11853 23.83
17.18 48.50 17.72 35.07 194.22 26.54
38.19 54.72 38.40 49.54 302.95 25.24
110.85 92.37 111.82 68.13 340.13 26,06
218.90 116.86 220.18 84.77 513.30 33.20
370.93 139.16 372.63 96.55 685.32 39.18
411.60 176.24 41393 118.17 648.51 1009.52
617.31 654.74 63167 295.72 69248 102123
046.02 328649  639.20 957.20 632.65 1841.02
49288 1411370 66892 971255 92291 1942.75
60428 2293197 70048 2052699  1069.68 1401347
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Table A-3 Adsorption isotherm of CTAB at pH 8 and ionic strengths (1, 10 and 100
raM).

=L mM 1=10 mM 1=100 mM

Adsorbed CTAB Eq cone. adsorbed CTAB Eq conc.(p Adsorbed CTAB (p Eq conc.(p

(pmol/g silica) ~ (pM)  (pmol/g silica) M) mol/g silica) M)
22.52 51.04 16.43 33.32 16551.61 30.32
36.27 48,07 25.72 34.28 25850.13 3113
97.18 49.75 34.89 46.92 35421.39 33.56
174.70 52.98 140.74 38.31 140839.82 3587
298.00 89.36 398.94 371.12 398619.19 45.20
484.69 99.11 122.28 50.75 122405.73 4751
490.75 109.12 891.42 131.29 894190.90 62.03
789.00 262.03 899.01 390.33 885994.94 715.66
81321 2060.12 926.24 6823.37 1005555.62 4840.37
77389 335649 941.02 1540867 103234756 1312541



Table A-4 Adsolubilization of toluene at pH 5and 1= 0 mM.
Weight of silica= 15

Molecular weight of toluene = 92 g/mol
Equation from GC

Where Y = Equilibrium concentration of toluene

Y =4.00E'®X

X = Area of toluene from head space gas chromatography
Density of toluene = 0.867 g/ml
Maximum adsorption = 600 pmol/g silica

[Tolueng]
initial ppm

0

50.00
100.00
500.00

800.00
1000.00

[Tolueng]
initial g/L

0

5.00E-02
1.00E-01
5.00E-01

8.00E-01
1.00E+00

[Tolueng]
initial (mol/L)

0

5.43E-04
1.09E-03
5.43E-03

8.68E-03

1.09E-02

Area at
equilibrium

0

7.10E+05
1.32E+06
6.32E+06

6.24E+06

6.52E+06

[Toluene] eq
(ppm)

0

2.84E+01
5.30E+01
2.53E+02

2.49E+02

2.61 E+02

[Toluene] eq
(o/L)

0

2.84E-02
5.30E-02
2.53E-01

2.49E-01

2.61E-01

[Toluene]eq [Toluene]eq

(mol/L)
0

3.09E-04
5.76E-04
2.75E-03

2.11E-03

2.83E-03

(mmolL)
0

3.09E-01
5.76E-01
2.75E+00

2.71E+00

2.83E+400

[Toluene] ads
(pmole/ g silica)

0

9.35E+00
2.04E+01
1.07E+02

2.39E+02

321E+02

Xadmic

0

1.53E-02
3.28E-02
1.52E-01

2.85E-01

3.48E-01

Xbulk

0

4.21E-06
9.17E-06
4.83E-05

1.08E-04

144E-04

K

0

3.65E+03
3.58E+03
3.14E+03

2.65E+03
241 E+03



Table A-5 Adsolubilization of toluene at pH 5and 1=1 mM.
Weight of silica= 15 ¢
Molecular weight of toluene = 92 g/mol
Equation fromGC Y = 4.00E'0X
Where Y = Equilibrium concentration of toluene
X = Area of toluene from head space gas chromatography
Density of toluene = 0.867 g/ml
Maximum adsorption = 700 pmol/g silica

[Toluene] [Toluene] [Toluene] ~Areaat ~ [Toluene] [Toluene] [Toluene])
Initial ppm Initial g nitial mol/1 equilibrium eq (ppm)  eq (/L) eq (mol/L

0 0 0 0 0 0 0
5000  5.00E-02 543E-04  7.45E+05 298E+01 2.98E-02 3.24E-04
100.00  1.00E-01 109E-03  134E+06 5.35E+01 5.35E-02 5.81E-04
500.00  5.00E-01 543E-03 5.86E+06 2.34E+02 2.34E-01 2.55E-03

800.00  8.00E-01 8.68E-03 6.24E+06 250E+02 250E-01 2.71E-03

100000  1.00E+00 1.09E-02  6.33E+06 2.53E+02 2.53E-01 2.75E-03

Toluenele
[(mmoI/E)q

0
3.24E-01
5.81E-01
2.55E+00

2.11E+00

2.75E+00

[Toluene] ads
(pmole/ g silica)

0
8.76E+00
2.02E+01
1.15E+02

2.39E+02

3.24E+02

Xadmic

0
1.24E-02
2.80E-02
141E-01

2.54E-01

3.16E-01

Xbulk

0
3.94E-06
9.07E-06
5.19E-05

1.08E-04

1.46E-04

K

0
3.14E+03
3.09E+03
2.T3E+03

2.37E+03

2.17E+03



Table A-6 Adsolubilization of toluene at pH 5 and 1=10 mM.
Weight of silica= 15 ¢
Molecular weight of toluene = 92 g/mol
Y =4.00E'(X
Where Y = Equilibrium concentration of toluene

Equation from GC

X = Area of toluene from head space gas chromatography

Density of toluene = 0.867 g/m
Maximum adsorption = 700 pmol/g silica

[Toluene]

Initial ppm nitial g7 initial mol/L equilibrium

0

50.00

100.00

500.00

800.00

1000.00

[Toluene] [Toluene]

0

5.00E-02

1.00E-01

5.00E-01

8.00E-01

1.00E+00

0

5.43E-04

1.09E-03

5.43E-03

8.68E-03

1.09E-02

Area at

0

5.40E+05

9.71E+05

5.T4E+06

6.12E+06

6.58E+06

[Toluene]
eq (ppm)

0
2.16E+01
3.88E+01
2.30E+02
2.45E+402

2.63E+402

[Toluene] [Toluene])
eq (g/L) eq (mol/lL

0

2.16E-02

3.88E-02

2.30E-01

2.45E-01

2.63E-01

0

2.35E-04

4.22E-04

2.50E-03

2.66E-03

2.86E-03

Toluenele
[(mmol/a)q

0
2.35E-01
4.22E-01
2.50E+00
2.66E+00

2.86E+00

[Toluene] ads
(pmole/ g silica)

0
1.23E+01
2.65E+01
LITE+02
241E+02

3.20E+02

Xadmic

0

1.73E-02

3.65E-02

1.43E-01

2.56E-01

3.13E-01

Xbulk

0

5.54E-06

1.19E-05

5.27E-05

1.08E-04

144E-04

K

0

3.12E+03

3.06E+03

2.12E+03

2.36E+03

2.18E+03



Table A-7 Adsolubilization of toluene at pH 5 and I = 100 mM.
Weight of silica= 15 ¢
Molecular weight of toluene = 92 g/mol
Y = 4,00E"5X
Where Y = Equilibrium concentration of toluene

Equation from GC

Density of toluene = 0.867 g/ml
Maximum adsorption = 900 pmol/g silica

[Toluene]

0
50.00
100.00
500.00
800.00

1000.00

0
5.00E-02
1.00E-01
5.00E-01
8.00E-01

1.00E+00

0| [Toluene] [Toluene] aat
Initial ppm Initial ¢/ initial mol/1 equilibrium

0
5.43E-04
1.09E-03
5.43E-03
8.68E-03

1.09e-02

Area at

0
4.T1E+05
8.50E+05
4.T4E+06
5.86E+06

6.35E+06

[Toluene] [Toluene]

eq (ppm)
0
1.88E+01
3.40E+01
1.89E+02
2.34E+02

2.54E+02

eq (glL)
0
1.88E-02
3.40E-02
1.89E-01
2.34E-01

2.54E-01

X = Area of toluene from head space gas chromatography

[Tolueneleq [Tolueneleq

(mol/L (mmoliL)
0 0
2.05E-04  2.05E-01
3.69E-04  3.69E-01
2.06E-03  2.06E+00
255E-03  2.55E+00
2.76E-03  2.76E+00

[Toluene] ads
(pmole/ g silica)

0
1.35E+01
2.86E+01
1.35E+02
2.45E+02

3.24E+02

Xadmic

0
1.48E-02
3.08E-02
1.30E-01
2.14E-01

2.65E-01

Xbulk

0
6.08E-06
1.29E-05
6.06E-05
1.10E-04

1.46E-04

K

0
2.43E+03
2.39E+03
2.15E+403
1.94E+03

1.81E+03



Table A-8 Adsolubilization of toluene at pH 8 and 1= 0 mM.
Weight of silica= 15 ¢
Molecular weight of toluene = 92 g/mol
Equation fromGC Y =4.00E'0X
Where Y = Equilibrium concentration of toluene
X = Area of toluene from head space gas chromatography
Density of toluene = 0.867 g/ml
Maximum adsorption = 700 pmol/g silica

Toluene] [Toluene] [Toluene]  Areaat [Tolueneleq  [Toluene] ads :
|F1|t|alppr]n [|n|t|alg/} initial moI}L equilibrium (mmoI/E) (pmole/ g silica) Kadmic Xbulk K

0 0 0 0 0 0 0 0 0
5000  5.00E-02 543E-04 5.T71E+03  2.48E-01 1.18E+01 1.65E-02 5.30E-06 3.12E+03
10000  100E-01 1.09E-03  7.53E+03  6.54E-01 1.72E+01 2.40E-02 1.76E-06 3.10E+03
500.00 5.00E-01 543E-03  6.08E+04  2.64E+00 1.11E+02 1.37E-01 5.01E-05 2.T4E+03
800.00  8.00E-01 8.68E-03 3.22E+04  2.80E+00 2.35E+02 2.52E-01 1.06E-04 2.3TE+03
100000 1.00E+00 109E-02  2.87E+04  2.50E+00 3.34E+02 3.23E-01 1.51E-04 2.15E+03



Table A-9 Adsolubilization of toluene at pH 8 and 1=1 mM.
Weight of silica=15¢

Molecular weight of toluene = 92 g/mol
Equation from GC
Where Y = Equilibrium concentration of toluene

X = Area of toluene from head space gas chromatography

Y = 4.00E'0X

Density of toluene = 0.867 g/ml
Maximum adsorption = 900 pmol/g silica

[Tolueng] [T_ol_uene%
initial ppm nitial ¢/

0 0
50.00  5.00E-02
10000  1.00E-01

500.00  5.00E-01
800.00  8.00E-01

1000.00  1.00E+00

. [Tpluene}
initial mol

0
5.43E-04
1.09E-03

5.43E-03
8.68E-03

1.09E-02

Area at

L equilibrium

0
3.90E+05
9.97E+05

5.91E+06
6.36E+06

6.59E+06

[Toluenel]_e

(mmol/

)

0
1.70E-01
4.34E-01

2.57E+00
2.77E+00

2.86E+00

[Toluene] ads
(pmole/ g silica)

0
1.49E+01
2.61E+01

1.14E+02
2.37TE+02

3.20E+02

Xadmic

0
1.63E-02
2.82E-02

1.13E-01
2.08E-01

2.62E-01

Xbulk

0
6.72E-06
1.17E-05

5.15E-05
1.07E-04

144E-04

K

0
2.43E+03
2.40E+03

2.19E+03
1.95E+03

1.82E+03



Table A-10 Adsolubilization of toluene at pH 8 and 1=10 mM.
Weight of silica= 15 ¢
Molecular weight of toluene = 92 g/mol
Equation fromGC Y =4.00E'®X
Where Y = Equilibrium concentration of toluene
X = Area of toluene from head space gas chromatography
Density of toluene = 0.867 g/ml
Maximum adsorption = 900 pmol/g silica

Toluene] [Toluene] [Toluene]  Areaat  [Tolueneleg  [Toluene] ads :
i%itialppr]n [lnitialg/% in[ltialmoI}L equilibrium (mmoI/E) (pmolel g silicg)  <admic Koulk K

0 0 0 0 0 0 0 0 0
5000  5.00E-02 543E-04 477E+05  2.07E-01 1.34E+01 147E-02 6.03E-06 2.43E403
10000  100E-01  1.09E-03  729E+05  3.17E-01 3.07E+01 3.30E-02 1.38E-05 2.39E+03
500.00 5.00E-01 543E-03  5.09E+06  2.22E+00 1.28E+02 1.25E-01 5.78E-05 2.16E+03
800.00  800E-01 B8.68E-03 6.07E+06  2.64E+00 2.42E+02 2.12E-01 1.09E-04 1.95E+03

100000 L1.00E+00 1.09E-02 4.92E+06  2.14E+00 3.49E+02 2.79E-01 1.57E-04 1.78E+03



Table A-1I' Adsolubilization of acetophenone at pH 5and 1= 0 mM.

Weight of silica= 15
Molecular weight of toluene =120 g/mol
Equation fromuv Y =0.0925X
Where Y = Percent of absorbance
X = Equilibrium concentration of acetophenone
Density of acetophenone = 1.028 g/ml
Maximum adsorption = 600 pmol/g silica

[Ace]  [Ace] initial [Ace] Iinitial A [Ace] ea(ppm) [Ace] eq(g/) {Ace] ec; : [

initial ppm i mol/L
0 0 0 0 0

5000  5.00E-02  4I17E-04  6.84E-03  3.70E+01
10000  100E-01  B833E-04  145E-02  T.84E+(1
50000  500E-01  417E-03  7.14E-02  3.86E+02
800.00  B8.00E-01  6.67E-03 116E01  6.29E+02
100000  1.00E+00  8.33E-03 142E01  7.66E+02

0
3.70E-02
7.84E-02
3.86E-01
6.29E-01
7.66E-01

Ace] ad
mmol/L)  (pmollg silica)
0 0

3.08E-01 4.35E+00
6.53E-01 7.21E+00
322E400  3.80E+01
524E+00  5.69E+01
6.39E+00 T.719E+01

Xadmicell
0
7.20E-03
1.19E-02
5.96E-02
8.66E-02
1.15E-01

Xbulk
0
5.54E-06
1.18E-05
5.79E-05
9.44E-05
1.15E-04

K

0
1.30E+03
L01E+03
1.03E+03
9.17E+02
9.99E+02



Table A-12 Adsolubilization of acetophenone at pH 5 and 1=1 mM.

Weight of silica= 15 ¢

Molecular weight of toluene =120 g/mol
Y =0.0925X

Equation from uv

Where Y = Percent of absorbance

X = Equilibrium concentration of acetophenone
Density of acetophenone = 1.028 g/ml
Maximum adsorption = 700 pmol/g silica

[Ace] initial  [Ace] initial

ppm gl
0 0
5000 5.00E-02
10000 LOOE-L
50000 5.00E-01
80000  8.00E-01
100000 L00E+Q0

[Ace] initial
mol/L

0
4.17E-04
8.33E-04
4.17E-03
6.67E-03
8.33E-03

A

0
9.16E-03
2.22E-02
6.54E-02
1.07E-01
1.35E-01

[Ace] eq(ppm)

0
2.48E+01
6.01 E+01
3.53E+02
5.TTE+02
1.31E+02

[Ace] eq(g/l)  [Ace] eq (mmol/1) (

0
2.48E-02
6.01E-02
3.53E-01
5.77E-01
731E-01

0
2.06E-01
5.01E-01
2.94E+00
4.81E+00
6.10E+00

[Ace] ad

pmol/g silica)

0
8.41E+00
1.33E+01
4.89E+01
142E+01
8.95E+01

Xadmicell

0
1.19E-02
1.86E-02
6.53E-02
9.59E-02
1.13E-01

Xbulk

0
3.71E-06
9.02E-06
5.30E-05
8.66E-05
1.10E-04

K

0
3.20E+03
2.07E+03
1.23E+03
1.11E+03
1.03E+03



Table A-12 Adsolubilization of acetophenone at pH 5and 1=10 mM.

Weight of silica= 15 ¢

Molecular weight of toluene = 120 g/mol
Equation fromuv

Where Y = Percent of absorhance

Y =0.0925X

X = Equilibrium concentration of acetophenone
Density of acetophenone = 1.028 g/ml
Maximum adsorption = 700 pmol/g silica

[Ace] initial
ppm

0
50.00
100.00
500.00
800.00

1000.00

[Ace] initial
1

0
5.00E-02
1.00E-01
5.00E-01
8.00E-01
1.00E+00

[Ace] initial
mol/L

0
4.17E-04
8.33E-04
4.17E-03
6.67E-03
8.33E-03

A

0
5.67E-03
2.03E-02
6.24E-02
1.05E-01
1.29E-01

[Ace] eq(ppm)
0
153E+01
5 49E+01
3.37E+02
5.69E+02
6.96E+02

[Ace] eq(g/])
0
1.53E-02
5.49E-02
337E-01
5 69E-01
6.96E-01

Ace] e
mmc])llﬁ

0
1.28E-01
4.58E-01
2.81E+00
4.74E+00
5.80E+00

[Ace] ad

(pmolfg silica)

0
1.16E+01
1.50E+01
5.42E+01
1.70E+01
1.01E+02

Xadmicell

0
1.62E-02
2.10E-02
1.19E-02
9.92E-02
1.26E-01

Xbulk

0
2.30E-06
8.24E-06
5.06E-05
8.54E-05
1.04E-04

K

0
7.06E+03
2.55E+403
142E+03
1.16E+03
1.21E+03



Table A-13 Adsolubilization of acetophenone at pH 5 and [ = 100 mM.
Weight of silica= 15 ¢

Molecular weight of toluene =120 g/mol

Y =0.0925X

Equation fromuv

Where Y = Percent of absorbance
X = Equilibrium concentration of acetophenone

Density of acetophenone = 1.028 g/ml

Maximum adsorption = 900 fimol/g silica

[Ace] initial [Ace] initial g1 [Acne1]0|i/nLitiaI

ppm
0 0

50.00 5.00E-02
100.00 1.00E-01
500.00 5.00E-01
800.00 8.00E-01
1000.00 1.00E+00

0
4.17E-04
8.33E-04
4.17E-03
6.67E-03
8.33E-03

A

0
4.52E-03
1.73E-02
5.34E-02
7.80E-02
9.57E-02

[Ace] eq(ppm)

0
1.22E+01
4.67E+01
2.89E+02
4.22E+02
5.17E+02

[Ace] eq
D)
0

1.22E-02
4.67E-02
2.89E-01
4.22E-01
5.17E-01

Ace] e
mm(])lll%

0
1.02E-01
3.89E-01
241 E+00
3.52E+00
431 E+00

[Ace] ad

(pmol/g silica)

0
1.26E+01
1.78E+01
1.04E+01
1.26E+02
1.61E+02

Xadmicell
0
1.38E-02
1.94E-02
1.25E-02
1.23E-01
1.52E-01

Xbulk
0
1.83E-06
7.00E-06
4.33E-05
6.33E-05
1.76E-05

K

0
7.54E+03
2.TTE+03
1.67E+03
1.94E+03
1.96E+03



Table A-14 Adsolubilization ofacetophenone atpH 8 and1=0mM.

Weight of silica= 15 ¢

Molecular weight of toluene =120 g/mol
Equation from uv
Where Y = Percent of absorbance

X = Equilibrium concentration of acetophenone

Density of acephenone = 1.028 g/ml

Y =0.0925X

Maximum adsorption = 700 pmol/g silica

[A@&]%' (e il g1 [A@n“)‘tld

50.(1)
100.00
000
8000

1000.00

5(1]502
10060
a(EL
800

L00E+0

4 17E04
8 3E0
4103
6603

8308

A o) Pelegmol) o el ok

0
4TTE(3
12EQ
108D
11801

14

0
21E
oA6E-0U
3103
SRYZIY

65103

0

AR
adE{L
3190
HIEH)

6.51EH0)

0

L14EQR
161E0
22ED
114

94662

0
30E00
98E00
2./4(h
956E(

L1IEM

K



Table A-15 Adsolubilization of acetophenone at pH 8 and 1=1 mM.

Weight of silica= 15 ¢

Molecular weight of toluene =120 g/mol
Equation fromuv

Y = 0.0925X
Where Y = Percent of absorhance

X = Equilibrium concentration of acetophenone
Density of acetophenone = 1.028 g/ml
Maximum adsorption = 900 pmol/g silica

A e

il (A (o
R

A0
100.00
50000
8000
1000.00

S00ER
100e00
S00EQL
800EL
100E+00

ATTEN
83E0
A1
66/E03
838

0
80/E3
LUER
62362
106:01
2501

0

L8EH
A3E0
280E(03
ATE(S
S/

0
18801
43R0
2800
47250
ST

ity el Yk

9400
LEHL
DAEHL
T1TEL
L0

10802
L3R
S71E®
9B
10280

3206
8B
506ED
851D
L104E04

K

0
3166403
2213
L1138
QAEHR
OBEHR



Table A-16 Adsolubilization of acetophenone atpH 8 and 1=10 mM.

Weight of silica=15¢

Molecular weight of toluene =120 g/mol
Equation from u v

Where Y = Percent of ahsorbance
X = Equilibrium concentration of acetophenone

Y =0.0925X

Density of acetophenone = 1.028 g/ml
Maximum adsorption = 900 pmol/g silica

i [pd il (i
o e

A0
100.00
50000
8000
100000

H00EQ
10060
S0
800E0L
100E+00

41N
83E0
AT
66/EQ
830

A

0
SR
LR
S2ER
ULER
L1:01

i ol o

1330
390
238
40603
S3E®B

L3R
3901
RIS
406EH0
H.3MEHD

RS
L7AE(L
2601
L104EH2
11902

12ED
190E(
T9ER
1040
1IN

Xk
0
240E06
11E0
A28
13ED
966E(D

0

21653
2666403
17848
1H8
121E+8



Table A-17 Adsolubilization oftoluene in the presence of acetophenone at pH 5 and 1= 0 mM.
Weight of silica= 15 ¢
Molecular weight of acetophenone = 92 g/mol
Molecular weight of toluene =120 g/mol
Equation fromuv Y = 0.0925X
EquationfromGC Y =4.00E'®BX
Density of toluene = 0.87 g/ml

Initial concentration of acetophenone = 500 ppm

Maximum adsorption = 600 prnol/g 5|I|ca

.Wa&%% F‘%'%?&l W eoﬁﬁ%

50.(1)
100.00
50000
8000
100000

5.(IE02 543E04 12%04
tE0L  1006(8 S%0EHM
BOEQL 54EQR 28K
8Bl 86EM 4NED
L00BH0 109EQ2 54K

5.63E06
260
12304
AR S
23RN

[Eggﬁ?g”ﬁerd nl;rrg}l

2]55{)1 8975{13 3%{13
A0 3304 146ER2
2160 1AIED 614E2
SR 20050 8HUER
AXER 24/ 10EL

W [Ar%l,fq m{g%% xaric Xk K

6.91E02 SKEB 12(E04
A0R0 186D 41804
20660 25ER 1130
AREHD 68ER 307D
026EH0 TER 33ER

162E-I{)2
150
L2EP
AL
33EHL

0
275E-(B 7.0%08 3PEHD

SAE® 261E07 20/
2R 1NEKG 207D
34801 161E06 216EHb
AUEOL 1906 200EHb



Table A-18 Adsolubilization of toluene in the presence of acetophenone at pH 5and | = ImM.

Weight of silica=15¢
Molecular weight of acetophenone = 92 g/mol

Molecular weight of toluene = 120 g/mol
Equation fromuv
Equation from GC
Density of toluene = 0.87 g/ml

Y =0.0925X
Y = 4.00EX

Initial concentration of acetophenone = 500 ppm
Maximum adsorption = 700 pmol/g silica

Mt W i, ol "B TR R o ol

000
100.00
5000
8000
1000.00

S00ER
100e0
0L
800E0L
100E+0

A3
109:®
43R
86608
L10ER

143504
161EB
23K
346EHD
4 BB

621E(
101ER
10BN
13EH
19BN

21501
406EHL
ARS, )
SAIEHR
4205402

OTEHB 40808
SZ2HW TARR
12E® S2AER
1605 T2ER
2045 882

8RR
2550
20ME0
31450
4105400

ame Xuk K
e @jﬁg@%

0 0 0 0 0 0
1600 2568 6901 274802 THEM 37HHD
1O 25308 6XE01 606E0R 25807 240EHb
16BN 250E03 666RH0L 219B01 937E0T 23EHb
ITEQL 256508 643R01 3UE0L 1R 23EHb
TRl A1EQR LD QB0 1R 23EHb



Table A-19 Adsolubilization of toluene in the presence of acetophenone at pH 5and 1=10 mM.
Weight of silica= 15
Molecular weight of acetophenone = 92 g/mol
Molecular weight of toluene =120 g/mol

Equation from  V
Equation from GC

Y =0.0925X
Y = 4.00E'0X

Density of toluene = 0.87 g/ml

Initial concentration of acetophenone = 500 ppm

Maximum adsorption = 700 gmol/g silica

HRe i VR TR i "B (T " i

000
100.00
5000
8000

1000.00

S00E® 5430
100600 10E
BBl 5430
8O0E0L 868
L00EH0  109EQ2

AL S
AREH
234D
321D
AAEHD

12106
206
10304
LB
208

20000 710EHB  30ES
A0E0 251E04  LOOE2
21002 98E  428E2
SR 14D 618ER
AEH2  LOED 6%ER

@%ﬁ A [ S“g)@dnc ik K
0 0 0 0 0 0 0
WEQ LAE0L 24503 GE0L 2760 SHEM APEKS
AUBQL 20601 31EM AL S4EQ L9ED 20985
QMR 1SR 23EQ TUEQL 20 TTIEQT 286G
6D 13RO 209503 8%EQL QL 1UEQS 275G
SOEK) L¥R0L 20EQ BAEQL 3TEML 1506 280G



Table A-19 Adsolubilization of toluene in the presence of acetophenone at pH 5 and | —100 mM.
Weight of silica= 15 ¢

Molecular weight of acetophenone = 92 g/mol

Molecular weight of toluene = 120 g/mol

Equation from uv
Equation from GC

50.00

100.00

500.00

800.00

1000.00

5.00E-02

1.00E-01

5.00E-01

8.00E-01

1.00E+00

Y =0.0925X

Y = 4.00E°X
Density of toluene = 0.87 g/ml
Initial concentration of acetophenone =500 ppm
Maximum adsorption = 900 pmol/g silica

i, T T ot ) A

5.43E-04

1.09E-03

5.43E-03

8.68E-03

1.09E-02

2.64E+04

6.22E+04

1.89E+05

2.14E+05

2.52E+05

1.15E-05

2.710E-05

8.23E-05

9.30E-05

1.10E-04

2.12E+01

4.23E+01

2.14E+02

3.44E+02

4.30E+02

7.06E+03

1.78E+04

T.71E+04

1.11E+05

1.28E+05

o

0
3.07E-03
1.712E-03
3.35E-02
4.83E-02

5.57TE-02

L
0
3.36E-01
1.712E-01
1.95E+00

1.79E+00

2.15E+00

v e s

8.88E-02

1.12E-01

1.17E-01

1.23E-01

1.57E-01

1.33E-03

1.68E-03

1.75E-03

1.85E-03

2.36E-03

1.13E+02

9.95E+01

9.65E+01

9.26E+01

7.23E+01

Xaimc
0
2.09E-02
4.13E-02
1.78E-01
2.58E-01

3.08E-01

Xk

0
5.52E-08
1.39E-07
6.04E-07
8.69E-07

1.00E-06

K

0
3.78E+05
2.97E+05
2.95E+05
2.97E+05

3.07E+05



Table A-20 Adsolubilization of toluene in the presence of acetophenone at pH 8 and 1= 0 mM.

Weight of silica= 15

Molecular weight of acetophenone = 92 g/mol
Molecular weight of toluene = 120 g/mol
Equation fromuv
Equation from GC
Density of toluene = 0.87 g/ml
Initial concentration of acetophenone = 500 ppm

Maximum adsorption = 700 pmol/g silica

.Wa&%% F%?&i W%I%L eqﬁ‘i%un t‘nﬁfdeq ”S“% A‘%Jd n%]l Gl -

50.(1)
100.00
50000
8000
1000.00

5.(IE02
100:0
S00EQL
800EL
100E+00

Y =0.0925X
Y = 4.00E'ssX

543E04
109:®
4308
86608
L10EQ

13’£-I04
4 5004
JRVSIS
31650
SRIS

5.76E{B
1980
102E04
1380
23BN

2]5501
426501
ARSI
SAEHR
A 25502

ek %@‘5 Xaic ok K
0 0 0 0 0 0
0 (5 (TEQ GUED 1UEG LGEQ 250 GER UEC
SEQ LER 3SEN QR 20EG SIEQL SIEQ L9EQ 2050
LG SIEQ 20EAD G8ED 39E® 8NEQ) 23E0 OIEQ 25EA
1B TR 20EA) QIEQ AVE® LEED 3N 13E0 24ENS
SEG LIEQ 49EA0 OUED AUE® 20500 3AEQL 19E% 19EAS



Table A-21 Adsolubilization of toluene in the presence of acetophenone at pH 8 and 1=1 mM.
Weight of silica= 15 ¢
Molecular weight of acetophenone = 92 g/mol

Molecular weight of toluene =120 g/mol
Equation fromu v
Equation from GC
Density of toluene = 0.87 g/ml

Y =0.0925X
Y = AOOE"X

Initial concentration of acetophenane = 500 ppm
Maximum adsorption = 900 prnol/g silica

e

000
100.00
50000
8000

1000.00

SER  54ENH
100600 100608
DB 5430
800E0L 86808
L0060 L00E2

1274
42350
22Hb
306EHD
386EHD

55306
18D
9%E®b
130
16804

[Toluerg], as
i
0
21501
42101
21302
SAEHD
A2TEH02

AR Eé% A
0 0 0
TEEB 3ER 9PEQ S0EQ
2FE LOEQ 32EQL L0EQL
L6 ATEQ 2000 LA
15E6 GFEQ 2660 L6
196 83EQ 33EH0 LGFA

s
0
1504
15
15E®

24003
24603

’@’%@d& yamic Xuk K
()

0 0 0 0
1R 20EQ 56EQ 6EE
10 A1EQ 1860 27646
1B 17RO 85107 20746
T0EQL 20EQ LIEG 221EK
BRI 30EQL 19E( 205545



Table A-22 Adsolubilization of toluene in the presence of acetophenone at pH 8 and 1=10 mM.

Weight of silica= 15
Molecular weight of acetophenane = 92 g/mol

Molecular weight of toluene =120 g/mol
Equation fromuv
Equation from GC
Density of toluene = 0.87 g/ml
Initial concentration of acetophenone = 500 ppm
Maximum adsorption = 900 pmol/g silica

T Tem s i Tt "R

A0
100.00
50000
80000

1000.00

S00ER
100e0L
S0
800EL
L00E+00

Y =0.0925X
Y =400E'GX

SA4E0
100
S43E(8
86608
1002

L2E
366EH04
16846
21850
35EHD

53IED
1%ED
[RY2))
94
1504

2151
428501
21442
SAEHR
4 205402

ATl T [{%]&ﬁ A ’(ﬁgﬁ Xaic ok K
0 0 0 0 0 0 0 0 0
TUEN JZE® SFEQ SUEQ TOE LI 20EQ SHE® 35EG
1504 6UED 36EN 1TEQ 206EGR BN ATEQ LZE) 30E
QUEM MER 15EAD 1EEQL 2GR T9EQL LGE0L 6ZEQ 28EAS
LUEG ATEQR 18F) 19E0 2@ THEAL 2GEQL B%EQT 295
19E5 69EQ 3560 16EQ 246G T0EQL 3N LUE® 205



Sample calculation A
Surfactant adsorption isotherms

CTAB adsorption isotherm was constructed by plotting the amount of CTAB
adsorbed per gram silica versus equilibrium concentration of CTAB.

L Finding CTAB adsorbed concentration (ppm).
[Adsorbed CTAB] = [Initial CTABJ-[Equilibrium CTAB]
[Initial CTAB] = 149.70 ppm.
[Equilibrium CTAB] = 32.00 ppm.
[Adsorbed CTAB] = 149.70-32.00 = 117.70 ppm.

2. To convert unit of ppm to micromolar by parameter from calibration curve,
Micromolar = ppm/0.3137
Adsorbed concentration (pM) = Adsorbed concentration (ppm)/0.3137
Adsorbed concentration (pM) = 117.70/0.3137 = 477.21
Equilibrium concentration (pM) = Equilibrium concentration (ppm)/0.3137
Equilibrium concentration (pM) =32.00/0.3137 = 102.01

3. To convert adsorption concentration to moles of adsorption.
N = Concentretion Xvolume

Adsorbecimoles) = ASOEEEM) PI%%Ume of solution

Adsorbed (pmoles) = (477.21 x 20)/1000 = 9.54



4. Finding CTAB adsorbed per gram silica.

CTABadsorhed ( noies/ gsilica) = Adsorbed (pmoles)
CTAB adsorbed (pmoles/g silica) = 9.54/0.5 = 19.09

5. lonic strength
Stock solution of sodium bromine (NaBr) = 0.1 M

From
c XV
MW= 1000
= (0.1x 100x 102.9)/1000
=1.029¢
lonic strength = ImM or 0.001M
From CiV2=C2V2
0. v2=0001x20
V2=0.2ml

Hence, adding NaBr 0.2 ml and CTAB solution 198 ml in vial.



Sample calculation B

Partition ratio

A~ Nadmicelle
Nulk

Where Xadicelie = mole fraction of solute in the surfactant coverage.
xbuik = mole fraction of solute in the bulk.

Adsolubilization oftoluene atpH 5

Weight of silica= 15 ¢
Molecular weight of toluene = 92 g/mol
Equation from GC Y= 4.00E-05 X

Where X = Area ofhead space gas chromatography

Y = Equilibrium concentration of toluene
pioltere = 0.867 g/mL
Maximum adsorption of CTAB = 700 pmol/ g silica
Initial concentration of toluene (g/L) convert to (mol/L)

LTqueneAmoI/O: oleculr weight N ueréﬁfe/ )

[Toluene](mol / L)=5'00g2~ 02 =5.43E - (4

At equilibrium toluene concentration from area of GC

From Y=4.00E-05 X

X =Area=7.10E+05 replace in the equation

Y = 4.00E-05X7.10E+05 = 2.84E+01(ppm) = 2.84E-02 (g/L)
Convert unit of toluene concentration from (g/L) to (mol/L)



[Toluene](mol / 1 )=284f ~02=309E - 04

Toluene adsolubilization = [Toluene] initial - [Toluene] equilibrium

= 5.43E-04 - 3.09E-04

= 2.34E-04 mol/L
Toluene adsolubilization = 2.34E+02 pmol/L
Toluene adsolubilization (pmol/ g silica) = ((( [Toluene] » volume)/1000)/15)
(((2.34E402  x600)/1000)/15)
9.35E+00

leof Toluene 9.35
adiceie = [MO[e of CTAB'X(?sorption +Moleof Toluene)= (700 +9.35)

Xaimieelle = 1.53E-02
At the surpernatant

Toluene concentration at equilibrium is converted to mole

Kolebt TOTUbne:--HOJU%DO%X.\.Igl_ume

Uteof Tohuene <399 - AX600) -1 o€ . g

Total volume = Volume oftoluene + Volume of H20

_qoftoluene at equilibrium  2.84E - 02 X1000
Volureof Toluene=* Densityoftoquene 0867

Volume of Toluene = 3.28E+01 ml

Volume of HX = Total volume - Volume of toluene
=600 ml- 3.28E+01ml
= 5.67E+02 ml



Assume density of water = 1 g/ml
Mass of water = Volume of HX)
=567E+02 ¢

leof toluene 140E-04 -4 45E-06
k= (Vbleo to?uene+l\/b|e|—20) (L40E - 04 +31.5)-

K "adm|celle é § T_Oé 3 -45E+03
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