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APPENDIX
Table A-1 Adsorption isotherm of CTAB at pH 5 1= 10 mM and pH s 1= 10mM.

pHS [ =10 mM pHs [=10 mM
Adsorbed CTAB  Eq cone Adsorbed CTAB  Eq cone
(pmolfgsilica) f (pmol/gsilica) 8

Uri 21307.32 876 89 18077.84
689.15 1777113 897.57 12560.67
126,01 11849.83 907.87 1303.30
129.10 11712.39 920.00 2999.93
716.04 4099.09 962.37 940.70
789.29 1267.76 901.26 1468.60
753,08 1172.89 896.85 h78.78
119.73 1006.73 865.86 35340
686.23 844.35 833.16 17104
674.24 144,01 183.66 408.47
635.44 113.88 14481 378.16
595.71 107.20 11146 63.47
055.27 118.17 678.50 37.60
47744 64.12 558.59 35.20
397,61 59.83 478,93 26.76
357.10 o155 399,02 2457
23801 49.72 39.06 2345
18.20 45.00 239.16 2090
A4 39.66 19.29 171
2243 39.15 35.34 16.44
10.57 35.70 23.35 16 20



Table A-2 Adsolubilization of Toluene atpH 5 1= 10 mM Region |

Weight of silica = 15 ¢

Molecular Weight of Toluene = 92 g/mol

Equation from GC Y = 1.00E-07 X

W here

Max adsorption = 24 pmol/ g silica

[Toi] initia [Tol] initial [Tol] initial

(MI)
50

100
200

300
350

X = Areaofhead space gas chomatography
Y = Equilibrium concentration of toluene
p (acetophenone) = 0.867 g/m

g/t
7.23E-02
1.45E-01
2.89E-01
4.34E-01
5.06E-01

mol/L
7.85E-04
1.57E-03
3.14E-03
4.71E-03
5.50E-03

Area at
equilibrium
4.07E+05
6.78E+05
1.26E+06
1.97E+06
2.49E+06

[Tol] eq [Tol] ad
(molf1) (pmollg silica
4.42E-04 137E+01
1.37E-04  3.33E+01
1.37E-03  7.07E+01
2.14E-03 1.03E+02
2.70E-03  1.12E+02

Xadmicelk

3.64E-01
5.81E-01
7T.46E-01
8.11E-01
8.23E-01

Xbulk

7.96E-06
1.33E-05
2.48E-05
3.85E-05
4.87E-05

K

4 57E+04
4.38E+04
3.02E+04
2.11E+04
1.69E+04



Table A-3 Adsolubilization of Toluene atpH 5 1= 10 mM Region Il

Weight of silica = 15 g

Molecular Weight of Toluene = 92 g/mol

Equation from GC Y = 1.00E-07 X

Where X = Areaofhead space gas chomatography

p (acetophenone) = 0.867 g/ml

Max adsorption = 360 pmol/ g silica

[Toi] initia [Toi] initial [Toi] initial

'
100
200

300
350

g/l
7.23E-02
1.45E-01
2.89E-01
4.34E-01
5.06E-01

mol/L
7.85E-04
1.57E-03
3.14E-03
4.71E-03
5.50E-03

Area at
equilibrium
1.64E+05
3.10E+05
6.75E+05
1.13E+06
1.42E+06

Y = Equilibrium concentration of toluene

[Tol] eq [Tol] ad
(molft) (pmollg silica
1.78E-04 2.43E+01
3.36E-04 4.94E+01
7.33E-04  9.63E+01
1.23E-03  1.39E+02
1.55E-03  1.58E+02

Xadmicelk Xbulk

6.32E-02 3.21E-06
1.21E-01 6.06E-06
2.11E-01 1.32E-05
2.79E-01 2.21E-05
3.05E-01 2.79E-05

K

1.97E+04
1.99E+04
1.60E+04
1.27E+04
1.09E+04



Table A-4 Adsolubilization of Toluene atpH 5 1= 10 mM Region Il

Weight ofsilica = 15 ¢

Molecular Weight of Toluene = 92 g/mol

Equation from GC Y = 1.00E-07 X
X = Areaofhead space gas chomatography
Y = Equilibrium concentration oftoluene

Where

p (acetophenone) = 0.867 g/ml

Max adsorption = 700 pmol/ g silica

[Toi] initia [Tol] initial [Tol] initial

(eD
50

100
200

300
350

o/l
7.23E-02
1.45E-01
2.89E-01
4.34E-01
5.06E-01

mol/L
7.85E-04
1.57E-03
3.14E-03
4.71E-03
5.50E-03

Area at
equilibrium
1.46E+05
2.84E+05
6.14E+05
9.80E+05
1.27E+06

[Tol] eq [Tol] ad
(mol/1) (pmol/g silica
158E-04 2.51E+01
3.09E-04 5.05E+01
6.68E-04 9.89E+01
1.07E-03 1.46E+02
1.38E-03  1.65E+02

Xadmicelk

3.46E-02
6.72E-02
1.24E-01
1.72E-01
1.90E-01

Xbulk

2.85E-06
5.56E-06
1.20E-05
1.92E-05
2.48E-05

K

1.21E+04
1.21E+04
1.03E+04
8.99E+03
7T.67E+03



Table A-5 Adsolubilization of Acetophenone at pH 5 1=10 mM Region |

Weight of silica = 15 ¢

Molecular Weight of Acetophenone = 120 g/mol

Equation Y = 0.0106X

where X= Absorbance
Y= Equilibrium concentration of acetophenone (g/1)
p (acetophenone) = 1.028 g/ml

Max adsorption = 24 pmol/ g silica

Ace] initia [Ace] initia [Ace] initial

g/l

(1(I) 1.71E-01

500 8.57E-01
1.71E+00

1500 2.57TE+00
3.43E+00

mol/L
1.43E-03
7.14E-03
1.43E-02
2.14E-02
2.86E-02

A [Ace] eq
(molf1)

5.61E-02 1.24E-03
3.00E-01 6.62E-03
6.03E-01 1.33E-02
9.03E-01 2.00E-02
1.20E+00 2.64E-02

[Ace] eq
(mmol/1)
1.24E+00
6.62E+00
1.33E+01
2.00E+01
2.64E+01

[Ace] ad
(pmol/g silica
7.56E+00
2.10E+01
3.82E+01
5.86E+01
8.62E+01

Xadmicelk

2.39E-01
4.66E-01
6.14E-01
7.10E-01
7.82E-01

Xbulk

2.23E-05
1.19E-04
2.40E-04
3.60E-04
4.76E-04

K

1.07E+04
3.91E+03
2.56E+03
1.97E+03
1.64E+03



Table A-6 Adsolubilization of Acetophenone atpH 5 1=10 mM Region I

W eight of silica = 15 g

Molecular Weight of Acetophenone = 120 g/mol

Equation Y = 0.0106X

where X= Absorbance
Y= Equilibrium concentration ofacetophenone (g/1)
p (acetophenone) = 1.028 g/ml

Max adsorption = 360 pmol/ g silica

Ace] initia [Ace] initia [Ace] initial

I
(100 L 71E-01
500 8.57E-01
1. 71E+00
1500 2.57E+00
3.43E+00

mol/L
1.43E-03
7.14E-03
1.43E-02
2.14E-02
2.86E-02

A

4.32E-02
2.45E-01
5.16E-01
7.56E-01
9.86E-01

[Ace] eq
(molll)
9.55E-04
5.42E-03
1.14E-02
1.67E-02
2.18E-02

[Ace] eq
(mmolll)
9.55E-01
5.42E+00
1.14E+01
1.67E+01
2.18E+01

[Ace] ad
(pmollg silica
1.89E+01
6.89E+01
1.16E+02
1.89E+02
2.71E+02

Xadmicelk Xbulk

4.99E-02
1.61E-01
2.43E-01
3.44E-01
4.30E-01

1.72E-05
9.76E-05
2.05E-04
3.01E-04
3.93E-04

K

2.91E+03
1.65E+03
1.18E+03
1.14E+03
1.09E+03



Table A-7 Adsolubilization of Acetophenone atpH 5 1= 10 mM Region Il

Weight ofsilica = 15 g

Molecular Weight of Acetophenone = 120 g/mol

Equation Y = 0.0106X

where X= Absorbance
Y= Equilibrium concentration ofacetophenone (g/1)
p (acetophenone) = 1.028 g/ml

Max adsorption = 900 pmol/ g silica

Ace] initia [Ace] initia [Ace] initial

1) (RS

500 8.57E-01
1.71E+00
1500 2.5TE+00
3.43E+00

mol/L
1.43E-03
7.14E-03
1.43E-02
2.14E-02
2.86E-02

A

4.28E-02
2.39E-01
4.75E-01
7.19E-01
9.72E-01

[Ace] eq
(mol/1)
9.45E-04
5.27E-03
1.05E-02
1.59E-02
2.15E-02

[Ace] eqg
(mmolll)
9.45E-01
5.27E+00
1.05E+01
1.59E+01
2.15E+01

[Ace] ad
(pmollg silica
1.93E+01
T.47E401
1.51E+02
2.22E+02
2.84E+02

Xadmicelk

2.68E-02
9.64E-02
1.78E-01
2.40E-01
2.89E-01

Xbulk

1.70E-05
9.49E-05
1.89E-04
2.86E-04
3.87E-04

K

1.58E+03
1.02E+03
9.40E+02
8.40E+02
T.45E+02



Table A-8 Adsolubilization of Toluene with Acetophenone 0.714 mmol/l at pH5 Region |
weight ofsilica = 15 ¢
molecular weigth of toluene = 92
molecular weigth of acetophenone = 120
p (acetophenone) = 1.028 g/ml
p (toluene) = 0.867 g/ml

Equation (acetophenone) Y = 0.0106X

Max adsorption = 24 micromole/g silica

[Tol]
initial (pi
50
100
200

300
350

[Tol] initial
mollL
7.84E-04
1.57E-03
3.14E-03
4.70E-03
5.49E-03

Area
Itequilibriun
3.57TE+05
6.89E+05
1.35E+06
1.99E+06
2.48E+06

[Tolleq [Tol] ads
(mol/L) (pmole/ g silica®
3.88E-04 1.58E+01
T.49E-04  3.28E+01
1.47E-03 6.66E+01
2.16E-03 1.02E+02
2.70E-03 1.12E+02

A

2.97E-02
2.98E-02
2.97E-02
2.96E-02
2.95E-02

Equation (toluene) Y= 1.00E-07X

[Ace] eq
mol/l
6.56E-04
6.58E-04
6.56E-04
6.54E-04
6.51E-04

[Ace] ads |Xadmicelle

(pmol/ g silica)
2.33E+00
2.24E+00
2.33E+00
2.41E+00
2.50E+00

3.76E-01
5.55E-01
7T.17E-01
7.94E-01
8.08E-01

Xbulk

6.98E-06
1.35E-05
2.65E-05
3.89E-05
4.86E-05

K

5.38E+04
4 12E+04
2.70E+04
2.04E+04
1.66E+04



Table A-9 Adsolubilization of Toluene with Acetophenone 0.714 mmol/l atpH5 Region Il
weight of silica = 15 ¢

molecular weigth of toluene = 92

molecular weigth ofacetophenone = 120
p (acetophenone) = 1.028 g/ml
p (toluene) = 0.867 g/ml

Equation (acetophenone) Y = 0.0106X

Max adsorption = 360 micromole/g silica

[Tol]
initial (pi
50
100
200

300
350

[Tol] initial
mollL
7.84E-04
1.57E-03
3.14E-03
4.70E-03
5.49E-03

Area [Tolleq [Tol] ads
Itequilibriun (mol/L) (pmole/ g silica)
1.97E+05 2.14E-04  2.28E+01
356E+05 3.87E-04  4.72E+01
7.27E+05 T7.91E-04  9.38E+01
1.18E+06 1.28E-03  1.37E+02
1.42E+06 1.54E-03 1.58E+02

A

2.25E-02
2.24E-02
2.25E-02
2.23E-02
2.24E-02

Equation (toluene) Y= 1.00E-07X

[Ace] eq
mol/l
4.97E-04
4.95E-04
4.97E-04
4.92E-04
4.95E-04

[Ace] ads [Xadmicelle

(pmoll g silica)
8.69E+00
8.77E+00
8.69E+00
8.86E+00
8.77E+00

5.82E-02
1.14E-01
2.03E-01
2.T1E-01
3.00E-01

Xbulk

3.86E-06
6.97E-06
1.42E-05
2.31E-05
2.17E-05

K

151E+04
1.63E+04
1.43E+04
L17TE+04
1.08E+04



Table A-10 Adsolubilization of Toluene with Acetophenone 0.714 mmol/l at pH5 Region [l
weight of silica = 15 ¢

molecular weigth of toluene = 92

molecular weigth of acetophenone = 120

p (acetophenone) = 1.028 g/ml

p (toluene) = 0.867 g/ml

Equation (acetophenone) Y =0.0106X Equation (toluene) Y= 1.00E-07X

Max adsorption = 700 micromole/g silica

[Tol]  [Tol] initial Area [Tolleq [Tol] ads A [Ace] eq  [Ace] ads |Xadmicelle Xbulk K
initial (jj1) mol/L  itequilibriun (mol/L) (pmole/ g silica mol/ll  (pmoll g silica)

50 1.84E-04  137E+05 1.49E-04  2.54E+01 201E-02 4.43E-04 108E+01  3.45E-02 2.68E-06 1.20E+04

100 1.57E-03  2.99E+05 3.25E-04 4.97E+01  1099E-02 4.39E-04 1.10E+01 6.54E-02 5.85E-06 1.12E+04

200 3.14E-03  6.33E405 6.88E-04  9.79E+01  2.13E-02 4.69E-04 9.79E+00  L121E-01 1.24E-05 9.78E+03

300 470E-03 9.64E+05 1.05E-03 1.46E+02  2.00E-02 442E-04 1.09E+01  1.71E-01 1.89E-05 9.04E+03

350 549E-03  1.21E+06 1.32E-03  1.67E+02 2.00E-02 4.41E-04 1.09E+01  1.90E-01 2.37E-05 8.00E+03



Table A -11 Adsolubilization of Acetophenone with Toluene 0.785 mmol/l at pH5 1= 10 mM Region |
Weight of silica = 15 g

Molecular weigth of toluene = 92

Molecular weigth of acetophenone =120
p (acetophenone) = 1.028 g/ml
p (toluene) = 0.867 g/ml

Max adsorption = 24 micromole/g silica
Equation (acetophenone) Y = 0.0106X

[Ace] Ace] initia

nitial _(p.  mol/l
1.43E-03
500  7.14E-03
1.43E-02
1500  2.14E-02
2.86E-02

A

3.42E-02
2.22E-01
4.44E-01
6.68E-01
8.83E-01

[Ace] eq
mol/l
1.21E-03
6.52E-03
1.31E-02
1.97E-02
2.60E-02

[Ace] ads Area at
(pmollg silica) Tquilibrium
8.78E+00 3.59E+05
247E+01 3.56E+05
4.85E+01 3.68E+05
7.01E+01 3.88E+05
1.02E+02 3.58E+05

Equation (toluene) Y= 1.00E-07X

[Toi] eq

[Tol] ads

Xadmicelle

(mol/1) imollg silica

3.90E-04
3.87TE-04
4.00E-04
4.22E-04
3.89E-04

1.58E+01
1.59E+01
1.54E+01
1.45E+01
1.58E+01

1.81E-01
3.82E-01
5.52E-01
6.45E-01
7.19E-01

Xbulk

2.18E-05
1.17E-04
2.35E-04
3.55E-04
4.69E-04

K

8.30E+03
3.25E+403
2.34E+03
1.82E+03
1.53E+03



Table A-12 Adsolubilization of Acetophenone with Toluene 0.785 mmol/1 at pH5 1= 10 mM Region |l
Weight ofsilica = 15 g

Molecular weigth of toluene = 92

Molecular weigth of acetophenone = 120
p (acetophenone) = 1.028 g/ml
p (toluene) = 0.867 g/ml

Max adsorption =360micromole/g silica
Equation (acetophenone) Y = 0.0106X

[Ace] [Ace] initia
nitial (pi mol/l

1.43E-03
500 7.14E-03
1000 1.436-02

1500  2.14E-02

2000 2.86E-02

A

2.62E-02
1.32E-01
2.68E-01
4.34E-01
5.62E-01

[Ace] eq
mol/l
T.71E-04
3.88E-03
7.88E-03
1.28E-02
1.66E-02

Equation (toluene) Y= 1.00E-07X

[Ace] ads Area at
pmollg silica equilibrium
263E+01  1.53E+05
1.30E+02  1.57E+05
256E402  1.49E+05
3.45E+02  1.44E+05
4.80E+02  1.50E+05

[Tol] eq
(moll1)
1.66E-04
1.70E-04
1.61E-04
1.57E-04
1.64E-04

[Tol] ads
pmol/g silica
2.48E+01
2.46E+01
2.49E+01
2.51E+01
2.49E+01

|Xadmicelle

6.39E-02
2.53E-01
3.99E-01
4.73E-01
5.55E-01

Xbulk

1.39E-05
6.99E-05
1.42E-04
2.30E-04
2.98E-04

K

4.60E+03
3.62E+03
2.82E+03
2.05E+03
1.86E+03



Table A-13 Adsolubilization of Acetophenone with Toluene 0.785 mmol/l at pH5 1= 10 mM Region Il

Weight of silica = 15 ¢
Molecular weigth of toluene = 92

Molecular weigth of acetophenone = 120
p (acetophenone) = 1.028 g/ml
p (toluene) = 0.867 g/ml

Max adsorption = 500micromole/g silica

Equation (acetophenone) Y = 0.0106X

[Ace]
nitial (pi
100

500

1500

2000

[Ace] initial
mol/l
1.43E-03
7.14E-03
1.43E-02
2.14E-02
2.86E-02

A

2.60E-02
1.37E-01
2.83E-01
3.93E-01
4.93E-01

[Ace] eq
mol/l
7.66E-04
4.03E-03
8.32E-03
1.16E-02
1.45E-02

[Ace] ads Area at
(pmol/g silica) equilibrium
2.65E+01 1.54E+05
1.25E+02 1.57TE+05
2.38E+02 1.59E+05
3.94E+02 1.55E+05
5.61E+02 1.55E+05

Equation (toluene) Y= 1.00E-07X

[Tol] eq

(mol/l) pmollg silica

1.68E-04
1.70E-04
1.73E-04
1.69E-04
1.68E-04

[Tol] ads

2.47E+01
2.46E+01
2.45E+01
2.46E+01
2.47E+01

[Xadmicelle

2.78E-02
1.19E-01
2.05E-01
2.99E-01
3.718E-01

Xbulk

1.38E-05
7.25E-05
1.50E-04
2.08E-04
2.62E-04

K

2.02E+03
1.64E+03
1.37TE+03
1.43E+03
1.44E+03



Table A-14 Calibration curve of Cetyltrimethylammonium bromide by Total organic carbon (TOC)

Equation
Where

[CTAB]pprr [CTAB] ppg from TOC

200

400
600
800

1000

1516 £
296.1 S & 800 -
456.9 S m
611.9 £ = 400 - y=13151x
760.3 29 R =0.9998
220
3 0 ~ :
(on
R 0 400 800
The amount of carbon (ppm,TOC)
Y=1311 X _
Y = equlibrium concentration of CTAB (ppm)
X =the amount of carbon from TOC (ppm)



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

Tquene(6L)/50 m Toluene (g/1) Area
0 0.5
8 0.13872 895755.3 b
16 0.27744 2001301.66 )
il 0.36414 2435975.89 g 03
26 0.45084 3024457.11 % 0.2 F—y=1E-07x——
= 0.1 R =0.9969
0
0.0E+00 1.0E+06 2.gE+06 3.0E+06 4.0E+06
rea
Equation Y= 1.00E-07X
where X = Area of Head space gas chromatography

Y = Equlibrium concentration of toluene (g/1)



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

[Acetophenone] (g/1 Absorbance

0.00E+00
2.00E-03
4.00E-03
6.00E-03
8.00E-03
1.00E-02

Equation

where

=

//y; 0.0106x |
R*=09976

0.00E+00 A
=
1.60E-01 ©
S 8.00E-03
3.59E-01 £
_ 72
5.80E-01 £ 4.00E-03
7.65E-01 =
9.43E-01 0.00E+00
0.00E+00
Y=0.0106x

X= Absorbance

Y= Equilibrium concentration of acetophenone (g/1)

4.00E-01 8.00E-01
Absorbance

1.20E+00

G,
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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.

1

To convert the amount of carbon from TOC (ppm) to equlibrium concentration
0of CTAB (ppm)

Equation from TOC Y = 1.315I1X  where

X = The amount of carbon from TOC (ppm) = 160.4 ppm replace in the equation
Y = equlibrium concentration of CTAB (ppm) = 1.3151x160.4=210.94 ppm

Finding CTAB adsorbed concentration (ppm).

[Adsorbed CTAB] = [Initial CTAB]-[Equilibrium CTAB]
[Initial CTAB] = 8382.58 ppm.

[Equilibrium CTAB] = 210.94 ppm.

[Adsorbed CTAB] = 8382.58-210.94 = 8171.64 ppm.

To convert unit of ppm to micromolar of [ Adsorbed CTAB]
Concentration (pM) = (Concentration (ppm)xIO00)/ Molecular weight
Adsorbed CTAB (pM) = (8171.64x1000)/364.46 = 22421.23 pM

To convert adsorption concentration to moles of adsorption.

Mole = (concentration x volume)/1000

Adsorbed (pmoles) = (Adsorbed (pM) x volume of solution)/1000
Adsorbed (pmoles) = (22421.23 X 20)/1000 = 448.43
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5. Finding CTAB adsorbed per gram silica.
CTAB adsorbed (pmoles/g silica) = Adsorbed (pmoles)/ the amount of silica (g)
CTAB adsorbed (pmoles/g silica) = 448.43/0.5 = 896.86

6. Calculate lonic strength
Stock solution of sodium bromine (NaBr) = 1M

From
_CcXV

MW = 1000

= (Ix 100x 102.9)/1000
= 10.29 ¢/100 ml

lonic strength = [OmM or 0.01M
From CiV2 =C\V2
IX V2=0.01X 20
v2=0.2ml
Flence, adding NaBr 0.2 ml and CTAB solution 19.8 ml in vial.



Sample calculation B

Partition coefficient

[* Madmicelle

Nulk

Where Xadiceiie = mole fraction of solute in the surfactant coverage.
Xk = mole fraction of solute in the bulk.

Adsolubilization of toluene at pH 5 ionic strength 10 mM region I

Weight of silica= 15 g
Molecular weight of toluene = 92 g/mol
Equation from GC Y= 1.00E-07 X
Where X = Area of head space gas chromatography
Y = Equilibrium concentration of toluene
Polere —0.867 g/mL
Maximum adsorption of CTAIB = 700 pmol/ g silica
Initial concentration of toluene (g/L) convert to (mol/L)
[Toi, mol/L] = ([Tol, g/L]/Molecular weight)
[Toi, mol/L] = (7.23E-02)/92 = 7.85E-04
At equilibrium toluene concentration from area of GC
From Y= 100E-07 X
X = Area = L46E+05 replace inthe equation
Y = 1,00E-07x L46E+05 = 1.46E-02 (g/L)
Convert unit of toluene concentration from (g/L) to (mol/L)
[Toi, mol/L] = 1.46E-02/92 = 1.58E-04
Toluene adsolubilization = [Toluene] initial - [Toluene] equilibrium
= 7.85E-04- 1.58E-04
= 6.27E-04 mol/L
Toluene adsolubilization = 6.27E+02 pmol/L

Toluene adsolubilization (pmol/ g silica) = ((( [Toluene] X volume)/! 000)/15)



= (((6.27E+02 x 600)/1000)/15)
= 251E+01
Xaimcelie = (Mole of Toluene/(Mole of CTAB solution +Mole of Toluene))
Xadicelie = (25.1/(700+25.1)) = 3.46E-02

At the supernatant

Toluene concentration at equilibrium is converted to mole
Mole of Toluene = (concentration x volume)/1000
Mole of Toluene = (1.58E-04 x 600) /1000 = 9.48E-05
Total volume = Volume oftoluene + Volume of HD
Volume of Toluene(ml) = (mole of Toluene x MW)/density
Volume of Toluene(ml) = (9.48 E-05 x 92)/0.867 = 1.01E-02
Volume of HD = Total volume - Volume of toluene

=600 ml- 1.01E-02ml

=5.99E+02 ml
Assume density of water = 1 g/ml
MassofH2) =Volume of HY)

=5.99E+02 g

Mole of HO = Mass of HD/18 = (5.99E+02/18) = 3.33E+01
Xk = (Mole of Toluene/(Mole of HX) +Mole of Toluene))
Xouk = (9.48E-05/(3.33E+01 + 9.48E-05)) = 2.85E-06
K = (Xadmiceiie / Xkuk) = (3.46E-02/2.85E-06) =1.21E+04

o1
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