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APPENDIX

Table A-l Adsorption Isotherm of CTAB
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Table A-2 Adsorption Isotherm of Triton X-100
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Table A-3 Adsorption Isotherm of CTAB/Triton X-100 ratio 11

Initial(pM)

18000
16000
14000
13500
13000
12500
12000
8500
6500
4000
3000
2000
1500
1000
500
300

Total

Equilibrium
ppm carbon eqég 4%

2207.50
1465.50
16040
174.30
460.05
260.65
119.25
1501
50.70
35.36
2713
2181
20.80
18.84
16.59
1510

3918.45
2033.16
2070.32
1230.08
696.93
318.85
200.56
135.56
94.55
12.53
58.43
99.60
50.37
44 34
40.37

Triton
ad(pmollg silica! AbsoErgglr!::%neum ) ad(umolg iica]
483.90 4.8995 % g 209.25
483.26 3.1459  2419.90 223.20
478.67 1.7646  1357.40 225.70
457.19 17936 137971 214,81
470.80 1.0876  836.62 226.54
472.12 06161 473.92 231.04
467.25 0.2368 182.15 232.71
331.98 01245  95.73 166.17
254 58 0.0910  70.00 127.20
156.22 00091 5312 77.88
117.10 0.0550 4231 58.31
77.66 0.0469  36.08 38.56
571.78 0.0460 3538 28.58
37.99 00431 3312 18.68
18.23 0.0372 28,58 8.86
10.39 0.0339  26.06 4.96

CTAB
Equmbnum ad((imol/g silica)

S% 025 298.04
1169 22 2713.23
432.11 262.72
444.30 252.23
235.07 250.60
13331 24467
12045 235.18
108,08 165.68
63.98 12744
37.25 1851
25.90 58.96
1751 39.30
14.80 2941
1159 19.54
1119 9.5
10.12 5.60

fo



Table A-4 Adsorption Isotherm of CTAB/Triton X-100 ratio 3:1

Initial (pM)

20000
18000
16000
14000
12000
11750
11500
11000
10500

Total
Eq%lllbnum ¥
m carbon e
PP i)
132850  3945.65
74330  2207.60
38355 113914
16377 486.38
11866 35239
25 15518
4448 1211
2969 8818
4059 12055
241 66.74
BA7 5%
142 390
803 2384
41 219
706 2093
6.67 1982

il Triton

uilibrium

ad(pmollg silica Absork?ance e%ghM)]
571.37 2.82
562.17 17525 1168.33
551.70 10499 699.92
51443 05591 37270
46054 02661 17742
455.90 01334 8390
453.79 00620 4175
43472 00534 3560
416.47 00437 2913
395.18 00526 3503
297.33 00297 1982
198.16 00243 162
98.64 00220 1463
39.05 00140 930
L1 00127 843
23.16 00128 853
Ryl 00123 8.2

... CTAB
ad(pmol/g silica) quU|I|br|um ad(pmol/g silica)

12471
13321
13200
12509
11290
11394
113.33
108.58
103.803

367

4
264727
1401 8

3

10,04
9.28

459,62

1163



Table A-5 Adsorption Isotherm of CTAB/Triton X-100 ratio 1:3

Initial(pM)

23000
22000
21000

Total

Eq%lllbnum y
i A

458550
3967.90

1068363
9290.54
6082.48
6238.35
4603.91
297763
1569.32
926.84
67847

66.1929

il Triton
ad(prollg silica ppe b gnlé:lel ”%?fMS)
421.96 15.6283
452,65 135858  9057.17
468.38 118345  7889.67
476.70 10,3645  6909.67
470.47 80580 537200
455.84 50123 394150
440.89 37633  2508.83
41723 19225 128167
422.93 10748 716.50
412.86 0.7455  497.00
399.83 05205  347.00
384.63 03712 24748
29005 0.2158 14383
191.39 0.1881 12542
04.04 0.13% 02.98
3H51 0.1158 1117
20.40 0.0910 60.63
133h 0.0615 40.98

ad(pmol/g silica)

213.25
29171
31441
323 61

1557
10.36

CTAB
Equmbnum ad(pmollg silica)

g% 86 179,61
880 13 184.79
741,94 180.32
566.74 177.33
370.78 165.17
313.16 14747
27178 129.13
212.82 111.49
19.06 107.20
189.95 102.40
17946 97.82
165.79 9337
13559 69.58
115.65 4537
69.52 2022
40.07 840
34.39 4.62
3140 2.14

4/\



Table A-6 Adsolubilization of Toluene of CTAB
Weight of silica=14.75 ¢
Molecular Werg(rsrt oftoluene 92 g/mol

Equation from

CY= 5E+08X

ere Y area oftoluene from head space gas chromatography

Equrlrbrrum concentration oftoluene (mol/1)

Density of toluene = 0.867 g/ml
Adsorption = 700 pmol/g stlica

[Tol
initia

(nliter)
50

100
200
300
350

ol ol
irqirtia irqirtia Area at

[Tol] eg

(gn)  (mol/) equilibrium {mol/y)

1.35E-02 799E-04 1.74E+405
147E01 160E-03 349E+05
294E01 319E-03 6.91E+05
441E-01 479E-03  9.74E+405
5.14E01 559E-03 114E+06

3.49E-04
6.97E-04
1.38E-03
1.95E-03
2.29E-03

[Tol] ads
(molf)
4.50E-04
9.00E-04
181E-03
2.84E-03
3.30E-03

ol] ads

pniol/1)
4,50E+02
9.00E+02
1.81E+03
2.84E+03
3.30E+03

ol] Iz}ds
mo
F%ilica)q
1.80E+01
3.60E+01
7.25E+01

L14E+2
1.32E+02

Supernatant

X admicelle Mol of Tol Mol of HD X hulk K

2.51E-02
4.89E-02
9.39E-02
140E-01
1.59E-01

2.06E-04
4.11E-04
8.15E-04
115603
1.35E-03

3.28E+01
3.28E+01
3.28E+01
3.28E+01
3.28E+01

6.28E-06 3.99E+03
125605 3.90E+03
249E-05 377E+03
351E-05 3.98E+03
4.12E-05 3.85E+03



Table A-7 Adsolubilization of Toluene of Triton
Weight of silica = 14.7

Molecular weight
Equation from GCY= 5E+08X

475
of toluene = 92 g/mol

ere Y = area of toluene from head space gas chromatography

. X = Equilibrium concentration of toluene (mol/1)
Density of toluene = 0.867 g/
Adsorption =229 pmol/g silica

[Tol

Initia

(pliter)
)
100
200
300
370

[Tl [Tol
INitla Initla

(1) (molf) equilibrium

1.35E-02 7.99E-04
147801 1.60E-03
294E-01 319E-03
441E-01 4.79E-03
5.14E-01 5.59E-03

Area at

2.90E+05
0.74E+05
1.14E+06
166E+06
1.86E+06

ol e
E[mo]lllﬁ1
5.81E-04
1.15E-03
2.28E-03
3.31E-03
3.72E-03

ol] ads
r(rm(])lll)
2.18E-04
4.49E-04
9.14E-04
1.48E-03
187E-03

ol] ads

pmiol/1
2.18E+(2
4 49E+02
9.14E+02
148E+03
187E+03

~—

Pol] Ia}ds
mo

Sl
8.71F+00
179E+01
3.00E+01
5.90F+01
TA9E401

Supernatant

X admicelle Mol of Tol Mol of HD X bulk K

3.6/E-02
1.21E-02
1.38E-01
2.06E-01
247E01

3A3E-04
6.78E-04
1.35E-03
1.95E-03
2.19E-03

3.28E+01
3.28E+01
3.28E+01
3.28E+01
3.28E+01

105605 351E+03
2.07E-05 352E+03
411E-05 335E+03
5.96E-05 345E+03
6.69E-05 3.68E+03



Table A- Adsolublllzatlon of Toluene of CTAB/Triton ratio 1.1
Weight of silica =
I\/Iolecular Wel%ﬂ oftoluene 92 g/mol
Equation from GCY= 5E+08X
ere Y = areg oftoluene from head space gas chromatography
X= EqU|||br|um concentration oftoluene (mol/1)
Density of toluene = 0.867 g/ml
Adsorption = 332 pmol/g silica

[Toll [Tl [Tol

initial ~initial ~initil ~~ Areaat  [TolJeg [Tol] ads
(pliter) 1)  (moli2) equilibrium (moliZ)  ~(mol)
50 73BE02 79904 259E+05 5.18E-04 2.81E-04
o0 147E0L 160E-03 525E405 1.05E-03 5.A7E-04
200 294E-01 319E-03 LO2E+06 2.05E-03 1.15E-03
300 441E-01 47903 1A5E+06 291E-03 1.89E-03
30 514E01 559E03 167E+06 3.35E-03 2.25E-03

ol] ads

pmol/L)
2.81E+02
DATEH)?
1156403
1.89E+03
2.25E+03

ol] Ia}ds
mo
F%ilicafJ
L1201
2196401
4 58E+01

1.55E+01
8.98E+01

Supernatant

X admicelle Mol of Tol Mol of HD X bulk K

3.21E-02
6.18E-02
1.21E-01

3.06E-04
6.20E-04
1.21E-03

1.85E-01
213801

171E03
197603

3.26E+01
3.28E+01
3.28E+401
3.28E+01
3.28E+01

9.33E-06 3.51E+03
189E-05 3.27E+03
3.69E-05 3.29E+03
5.23E-05 354E+03
6.02E-05 3.54E+03



Table A-9 Adsolublllzatlon of Toluene of CTAB/Triton ratio 3:1
Weight of silica = 14.75 ¢
Molecular welgé]t oftoluene 92 g/mol

Equation from

C Y=5E+(8X

ere Y area of toluene from head space gas chromatography

[Tol

initia

(nliter)
50

100
200

300
350

ol [Tol
Initia |n|t|a
(1)  (molil)
1.35E-02 799E 04
147E-01  1.60E-03
294E01 3.19E-03
441E-01 4.79E-03
514601 559E-03

0.867 g/ml

Area at

) equilibrium

2.19E+05
4. 37E+05
8.15E+05
1.20E+06
1.35E+06

= qumbnum concentration of toluene (mol/2)
Density oftoluene =
Adsorption = 454 pmol/g silica

i

4.38E- 04
8.713E-04
1.63E-03
2.39E-03
2.T0E-03

ol] ads
oo
3.61E-04
7.24E-04
1.57E-03
2.40E-03
2.89E-03

ol] ads
pmol/L
3 61E+02
1.24E+402
157E+03
240E+03
2.80E+03

~—

ol] ads
piollg
silica)

14EH]
2.90E+01
6.26E+01
9.59E+01
1.16E+402

Supernatant

X admicelle mol of Tol

3.08E-02
6.00E-02
121E01
1.74E01
2.03E-01

2.58E-04
5.15E-04
9.61E-04
141E-03
1.59E-03

Mol of HD X hulk K

3.26E+01
3.28E+01
3.28E+01
3.28E+01
3.28E+01

1.89E-06 3.90E+03
157605 3.81E+03
2.93E-05 4.13E+03
4.31E-05 4.05E+03
4.86E-05 4.18E+03



Tahle A-10 Adsolublllzatlon of Toluene of CTAB/Triton ratio 1.3
Weight of silica =
Molecular welggt oftoluene 92 g/mol
Equation fromGC Y= 5E+08
ere Y area oftoluene from head space gas chromatography
Equmbnum concentration of toluene (mol/1)
Density oftoluene = 0.867 gml
Adsorption = 290 pmol/g silica

[Toll - [Tol 01

nitial ~initial ~ initidl ~~ Areaat  [Tol]eq [Tol] ads
(pliter) (1) (moli2) equilibrium {mol/Z) (mol/1)
50 7.35E-02 799E-04 2.72E+05 5.44E-04 2.55E-04
100 147E01 160E03 532E+05 106E-03 5.34E-04
200 294E-01 319E-03 103E+06 207E-03 1.13E-03
300 441E-01 479E-03 146E+06 2.92E-03 188E-03
30 5I14E01 559E-03 170E+06 3.39E-03 2.20E-03

Pol] ads
pmol/1)
2.55E+402
5.34E+02
1.13E+03
1.88E+03
2.20E+03

ol] ads
pmolfg
silica)

1.02E+01
2.14E+01
4.52E+01
150E+01
8.79E+01

Supernatant

X admicelle Mol of Tol Mol of HD X bulk K

3.40E-02
6.86E-02
1.35E-01
2.06E-01
23301

321E-04  3.28E+01
6.27E-04  3.28E+01
122803 328E+01
172803 328E+01
200E-03  3.28E+01

9.79E-06 347E+03
191E-05 3.58E+03
3.12E-05 3.62E+03
5.25E-05 391E+(3
6.11E-05 3.81E+03



Table A ]1 Adsolublllzatlon of Acetophenone of CTAB

lgcular

“5‘%09

orhance from uv

_.:
—h|—‘

Densi of ac to henone =

Adsorption =/

|n|t|a]

(priter)
100

50

1000

150

2000

pmol/g silica

e [Ace
|n|[|al

L7401 14SE(3
8.70E01  7.25E03
L74E+00  145E-02
261EH0  218E-02
346E+00  2.90E-02

P?)’Fnc%ﬂ 0 acet%phe?gggllxlzo g/mol

iorium concentragfn of acetophenone (mol/2)

) (I%il?l) Absorbance [(%]/f}q

L11EH0L  6.99E-04
610E+0L  5.08E-03
157/E+02  9.87E03
221E+402  LA3E(2
2926402 183E02

[Ace] ads
(ol
152604
21703
46303
14903
LO7TE2

[Ace] ads
(prmol/L
1506402
217403
463403
T49E+03
LOTE+M

~——

[Ace] as .
(pmol/q silica) X admicelle

301EH1
8.6/EH0L
185E+(02
3.00E+02
4.28E+02

412802
110E01
20901
300E-01
379E01

Supernatant

Mol of
Ae MolofHD Xhuk K

412804
3.00E-03
5.83E-03
8.42E-03
106E-02

3266401
3265401
327401
327EH1
327401

12605 327E+03
916E-05 120E+03
17804 118403
251E-04 117E+03
330E-04 L15E43



TabIe A 12 Adsolublllzatlon of Acetophenone of Triton

lgcuo i Ic%t of acet

ﬂﬂn

V&%gl

Densi fac 0
Adso t?on 29pmof/g silica

|n|t|a]
(pliter)

100
50
1000

1500

2000

ENon

%he%m g/mol

= ahsorhance from UV
wflénum concen§r7at r?ﬂ of acetophenone (mol/l)

initia Aﬁﬂ moﬁ] Absorbance [@?ﬂ/ﬁq

174E1 145E 03
8.70E0L 7.25E03
L7AEH0  LAGE-(2
261EH0  2.18E02
348E+H0  290E-02

198E+01
9.66E+01
182402
2.61E+(2
3.24E+02

110E03
54903
103502
148E02
184E02

i)

3.53E-04
1.76E-03
41603
6.93E-03
1.06E-02

=8

Ace]

[(pmolll
353E+02
176E+03
4.16E+03
6.93E403
106+

[Ace] as .
(pmol/q silica) X admicelle

141E+01
1.06E+01
166E+02
2TTEH2
423502

5.81E-02
2.36E-01
421E-01
D48E(1
6.49E-01

Supernatant

Mol of
Ae  MlofHO Xbuk K

6.40E-04
324E-03
6.10E-03
8./5E-03
109E-02

3265401
3265401
327E01
32/E01
327E41

198E-05 2. 94E+03
986E-05 238E+03
186E-04 226403
267E-04 2.05E+03
332E-04 195E+03



Tabl
SI

ere -

Adsorption =

|n|t|a]

(pliter)

100
50
1000

1500

2000

solublllzatlon of Acetophenone of CTAB/Triton ratio 1.1

l\/lo cular vvec%t ofacetgphenone 120 g/mol
EQuatl from Y= 19372X

absor ance from UV
%w | rlum concentrat n of acetophenone (mol/2)
Densi ofac tgﬁ enone- g?

pmolfg s |ca

174E(1 145E 03
870E01  7.5E03
L74E+00  1ASE2
261EH0  2.18E02
348EH0  290E-02

o]
initia Afe(ly/l (molfL)  Alsorbance mo] rrA

178E+01 919E04 532E04
863EH0L  446E-03 280E03
1556402 800E-03 651E-03
2.30EH02 1 21E02  9.65E-03
291E+02  150E02 140E-02

[Ace] ads
(prmol/L
5.32E+02
2.80E+03
6.51F+03
9,65E+03
LAOE+4

~———

[Ace] s .
(pmol/q silica) X admicelle

213E01
1126402
2.60E+02
386E+02
5.60E+02

6.02E-02
2.5E01
440601
5.38E-01
6.26E-01

Supernatant

Mol of
A MilofHD  Xhulk K

0.42E-04
263603
4.72E03
114603
8.85E-03

326601
3266401
327E01
32EHL
32E01

165605 364E+03
8.02E-05 314E+(3
144604 3.05E+03
218E-04 246E+03
211E-04 2326403



-I* Adsol i%atlon of Acetophenone of CTAB/Triton ratio 31
Wej ghto sil i

Molgcular weight of ac 120 g/mol
Euaﬁnfrom Vv E%& y

ere = absc nce fromuv
(% fium concentrat nof acetophenone (mol/L)
Densi ofa t405p4

Adsorption = p%)gfg losilica

A
|n|t|a] _[_Ace i[nitia] [Ace] &)  [Ace] acs
(pliter) ~initial @) (moll)  Absorbance (moll) (molfl)
o LMAEQL 145E03  L75EH0L 821E-04 6.29E-04
50  8M0EO0L T2BE03 8TEHL 412B03 313E03
o0 L7AEH00 1A5E02  L70EH2 T798E-03 652E-03
1500  261EH00 218602 246E+02 115E-02  L102E-02
2000 3A8EH0 290E02 316E+02 148E-02 142B2

[Ace] ads
(pmol/L
6.29E+02
313403
6.52E+03
102E+04
LA2E+4

~—

[Ace] s .
(prmol/q silica) X admicelle

2.5E01
1256402
261E+02
4.09E+02
D.67EH2

5.25E-02
2.16E-01
3.65E-01
474601
5.95E-(1

Supernatant

Mol of
Ace
4.85E-04
243E-03
4.71E-03
6.81E-03
8.75E-03

Molof HD  Xhuk K

3266401
3265401
327E0L
3271
32701

148605 355E+03
142505 2.92E+03
LAE04 2 AEH03
2.08E-04 2.28E+03
267E-04 2.08E+03



SR
Mol cularvve

solub|I|zat|on of Acetophenone of CTABITriton ratio 13

Caht of acet%$he?2§§0- 120 g/mol

EQuUatl om u

ere =

Adsorption =

|n|t|a]

(liter)

100
50
1000

150

2000

Inl[,ACe

174E(1
8.70E-01
174500
2.61E+0
348E+00

lal (@)

abso ce fromuv
% Rnum concentrat
Densi ofac tcg@o enonf
290 pmolg |ca

.[Ace]

initial

(mol/2)
145603
125603
145602
2.18E-02
2.90E-02

g?n of acetophenone (mol/L)

Ace
Absorbance [(nnJlle)q

1HEL
9.30E+01
163EH2
253E+02
3.24E+02

10403
6.25E-03
113E02
1.70E02
2.18E-02

(nA/l)

4 14E-04
10003
323503
4 78E-03
1.25E03

=

[(Ace]

pmol/L
4146402
1L00EH03
32303
4 78E+03
1.25E+03

Ace] ads

(pt%ollg} silica) X admicelle

166EH0L
401E+01
1 20E+02
191E+02
290EH02

541E-02
1. 21601
3.06E-01
397E0L
5.00E-01

Supernatant

Mol of
Ae MlofHD Xhik K

6.11E-04
3.69E-03
6.60E-03
100E-02
128E02

3265401
3265401
32701
32701
32701

187E06 290E+03
113604 10BEH03
2.03E-04 L5403
306E-04 LIEH3
393E-04 127E+03



TableA-16 Adsolubilization of Toluene with Acetophenone 0.87 mmol/l of CTAB
Weight ofsilica= 14.75 g
Molecular weight of acetophenone = 120 g/mol
Molecular weight of toluene = 92 g/mol
Equation from GC Y= 5E+08X
Where Y = Area of toluene from head space gas chromatography
X = Equilibrium concentration oftoluene (mol/l)
Equation from Uv Y= 15924X
Where Y = absorbance from UV
X = Equilibrium concentration ofacetophenone (mol/1)
Density ofacetophenone = 1.027 g/ml
Density of toluene = 0.867 g/ml
Adsorption = 700 pmollg silica

[Tol]  [Tol] initial Area [Tolleq [Tol] ads A [Ace] eq
initial (pi~ mol/L  atequilibrium (mol/l)  (pmol/ g silica) (mol/1)
50 7.99E-04  1.72E+05 3.44E-04 1.82E+01 8.97E+00 5.64E-04
100 1.60E-03  3.22E+05 6.45E-04 3.81E+01 8.96E+00 5.63E-04
200 3.19E-03  6.76E+05 1.35E-03 7.37E+01 8.97E+00 5.63E-04
300  4.79E-03  9.23E+05 1.85E-03 1.18E+02 8.96E+00 5.63E-04
350 559E-03  1.11E+06 2.22E-03 1.35E+02 8.97E+00 5.63E-04

[Ace] ads
(pmoll g silica)
3.55E+01
3.55E+01
3.55E+01
3.55E+01
3.55E+01

Xadmicelle

2.41E-02
4.93E-02
9.10E-02
1.38E-01
1.55E-01

Xbulk

6.19E-06
1.16E-05
2.44E-05
3.32E-05
4.00E-05

K

3.90E+03
4.25E+03
3.T4E+03
4.15E+03
3.87E+03



TableA-17 Adsolubilization of Toluene with Acetophenone 0.87 mmol/l of Triton
Weight ofsilica = 14.75 ¢
Molecular weight of acetophenone = 120 g/mol
Molecular weight oftoluene = 92 g/mol
Equation from GC Y=5E+08X
Where Y = Area oftoluene from head space gas chromatography
X = Equilibrium concentration oftoluene (mol/l)
Equation from uv Y= 17595X
Where Y = absorbance from uv
X = Equilibrium concentration of acetophenone (mol/1)
Density ofacetophenone = 1.027 g/ml
Density oftoluene = 0.867 g/ml
Adsorption = 229 (imol/g silica

[Tol]  [Tol] initial Area [Tolleq [Tol] ads A [Ace] eq
initial (p1)  molil  atequilibriurr (mol/1) (pmol/ g silica) (molf1)
50 7.99E-04  2.86E+05 5.71E-04  9.09E+00  1.01E+01 5.76E-04
100 1.60E-03  537E+05 1.07E-03  2.10E+01  1.01E+01 5.75E-04
200 3.19E-03 1.03E+06 2.06E-03  4.53E+01  1.01E+01 5.75E-04
300 4.79E-03 1.48E+06 2.97E-03  7.30E+01  1.01E+01 5.74E-04
350 5.59E-03  1.72E+06 3.44E-03  8.61E+01  1.01E+01 5.76E-04

[Ace] ads
(pmoll g silica)
3.50E+01
3.50E+01
3.50E+01
3.50E+01
3.50E+01

Xadmicelle

3.33E-02
7.36E-02
1.46E-01
2.17E-01
2.46E-01

Xbulk

1.03E-05
1.93E-05
3.71E-05
5.34E-05
6.19E-05

K

3.24E+03
3.81E+03
3.95E+03
4.05E+03
3.97E+03



TableA-18 Adsolubilization of Toluene with Acetophenone 0.87 mmol/l of CTAB/Triton ratio 1:1

Weight ofsilica = 14.75 ¢
Molecular weight of acetophenone = 120 g/mol
Molecular weight of toluene = 92 g/mol
Equation from GC Y=5E+08X
Where Y = Area oftoluene from head space gas chromatography
X = Equilibrium concentration of toluene (mol/1)
Equation from uv Y= 19372X
Where Y = absorbance from uv
X = Equilibrium concentration ofacetophenone (mol/1)
Density of acetophenone = 1.027 g/ml
Density oftoluene = 0.867 g/ml
Adsorption = 332 pmol/g silica

[Tol]  [Tol] initial Area [Tolleq [Tol] ads A [Ace] eq
initial (pi) mol/l atequilibrium (mol/1) (pmol/ g silica) (molll)
50 7.99E-04 2.28E+05 4.56E-04  137E+01  9.03E+00 4.66E-04
100 1.60E-03 4.44E+05 B8.88E-04  2.84E+01  9.05E+00 4.67E-04
200 3.19E-03 8.20E+05 1.64E-03  6.22E+01  9.05E+00 4.67E-04
300 4.79E-03 1.21E+06 2.42E-03  9.50E+01  9.04E+00 4.67E-04
350 5.59E-03 137E406 2.73E-03  1.14E+02  9.05E+00 4.67E-04

[Ace] ads
(pmoll g silica)
3.93E+01
3.93E+01
3.93E+01
3.93E+01
3.93E+01

Xadmicelle

3.56E-02
7.10E-02
1.44E-01
2.04E-01
2.35E-01

Xbulk

8.21E-06
1.60E-05
2.95E-05
4.35E-05
4.92E-05

K

4.33E+03
4.44E+03
4.86E+03
4.68E+03
4.79E+03

&



TableA-19 Adsolubilization of Toluene with Acetophenone 0.87 mmol/L of CTAB/Triton ratio 3:1

Weight of silica = 14.75 g
Molecular weight of acetophenone = 120 g/mol
Molecular weight oftoluene = 92 g/mol
Equation from GC Y=5E+08X
Where Y = Area of toluene from head space gas chromatography
X = Equilibrium concentration of toluene (mol/1)
Equation from uv Y=21282X
Where Y = absorbance from uv
X = Equilibrium concentration ofacetophenone (mol/1)
Density of acetophenone = 1.027 g/ml
Density of toluene = 0.867 g/ml
Adsorption =454 pmol/g silica

[Tol] [Tol] initial Area [Tol]eq
initial (til) mol/l

[Tol] ads

50 7.99E-04 1.89E+05 3.77E-04 1.69E+01
100 1.60E-03 3.53E+05 T7.06E-04  3.57E+01
200 3.19E-03 6.95E+05 1.39E-03  7.22E+01
300 4.79E-03 1.05E+06 2.1 IE-03 1.07E+02
350 5.59E-03 1.22E+06  2.44E-03 1.26E+02

ftequilibriun  (mol/l) (pmoll g silica)

A [Ace] eq
(molll)

9.71E+00 4.56E-04
9.71E+00 4.56E-04
9.70E+00 4.56E-04
9.71E+00 4.56E-04
9.71E+00 4.56E-04

[Ace] ads
(pmoll g silica)
3.97E+01
3.98E+01
3.98E+01
3.98E+01
3.98E+01

Xadmicelle

3.30E-02
6.74E-02
1.28E-01
1.79E-01
2.03E-01

Xbulk

6.79E-06
1.27E-05
2.50E-05
3.79E-05
4.39E-05

K

4.86E+03
5.30E+03
5.10E+03
4.71E+03
4.63E+03

it



TableA-20 Adsolubilization of Toluene with Acetophenone 0.87 mmol/L of CTAB/Triton ratio 1:3
Weight of silica = 14.75
Molecular weight of acetophenone 120 g/mol
Molecular weight 0 toluene = g(mo
Equation from'GC
ere Y Area oftoluene from head sPace gas chromatography
X = Equilibrium concentration ot toluene (mol/)
Equation fromuy Y= 14880X
ere Y = absorbance fromuv
X = Equilibrium concentratwn of acetophenone (mol/1)
Density of acetophenone = 1.027 g/ml
Density of toluene = 0.867 gi/ml
Adsorption =290 umolfg silica

[[Tol [rol |n|t|a| Area l [Tol] ads A [Ace] [Ace] ads Xadmicelle  Xbulk K
initial (pi) 1 at e(llm librium (9 pmoI silica) (8 /1) (pmol/ g silica)

1 2EH01 © 9.93E+00 6.85E-04  3.06E+01 365E 02  89IE06  4.10E+03
100 160E 03 476E+05 95 04 250E+01  9.93E+00 0.85E-04  3.06E+01 AE-02  171E-05  4.35E+(03
200 319E 03  9LIE+5 18E-03 54901  9.93E+00 6.86E-04  306E+01 146E 01  328E05  446E+03
00 47903  L3AE+06 268E-03  847EH) 3 04 306E+01  209E01  482E-05  4.34E+(03
30 55903 LOE#06 299F-03  LOE+02  OOBF+00 68SE-04  B0BEH0I  Z45E0L  539E05  4BUEK)3

—
o
[Ze)
m
-+
o
o
(@p]
@
(@p)
rm
(amn)
~



Tahle A-21 Adsolubilization of Acetophenone with Toluene 5.59 mmol/L of CTAB

Weight of silica = 14.75

Molecular weight ofacetophenone 120 g/mol

Molecular weight of tol uene - )g mol
Equation fromGC ~ Y=5E

ere Y = Area of toluene from head space gas chromatography

X = Equilibrium concentration oPtoluene (mol/2)

Equation fromuy Y= 15924X
ere Y = absorbance fromuv

X = Equilibrium concentratron of acetophenone (mol/1)

Density of acetophenone = 1,027 g/ml
Density oftoluene = 0.867 q/m
Adsorption = 700 pmol/g silica

lal
100

1000

2000

Ace] [Ace]initill A [A [Ace] ad
|n[l Celpr)[ ce] i |n1| I3 [cq1 ce] as

Area
pmol silica) aIeurIrbrrung j

1456-03  7.13E+00 4. 47E 4.01E+01
[25E03 557EH01 350E-03  L50E+02
14502 124E402 779E03  2.69E+02
218E-02 193402 1.21E02  3.85E+02
290E-02 256E+02 161E-02  5.I8E+0)2

1.23E+06 245E
1.28E+06  2.57E-03
129E+06  2.59E-03
124E+06  247E-03
127E+06  255E-03

d]ads
pmo silica)
125 +02
1.21E+02
1.20E+02
1.25E402
1.22E+02

Xadmicelle

4 64E-02
1.55E-01
247E01
3.18E-01
3.87E01

Xbulk

8.06E-06
6.30E-05
140E-04
2.19E-04
2.90E-04

K

0.79E+03
245E+03
1.76E+03
146E+03
1.33E+03



Table A-22 Adsolubilization of Acetophenone with Toluene 5.59 mmol/1 of Triton
Weight of silica = 14.75
Molecular wejght of acetophenone 120 g/mol
Molecular weight oftoluene =9 g(mo
Equation fromGC ~ Y=3E
ere Y Area oftoluene from head sPace 0as chromatography
X = Equilibrium concentration of toluene (mol/1)
Equation fromuy Y= 17595X
ere Y = ahsorbance fromuv
X = Equilibrium concentrauon ofacetophenone (mol/1)
Density of acetophenone = 1027 g/mil
Density of tolugne = 0.867 gi/ m
Adsorption =229 pmol/g silica

Ace] intial -~ A [A Ace] a A
|n[l|al lpl)[ ce] initia [ r%(e)l/%q [Ace] ads [ea

mol/L (pmoI/ silica) ateaéuhbrlum
u L4503 143EH01 81IE-04  256EH01

125603 833E+0L 4T73E-03  101E+(2 1.82E+06

3.63
3.63
00 1AOE-02  150E+02 850E-03  2.40E+(2 182E+06 %65

1500 218E-02 218E+07 124E-02  3.75E+(2

181E+06  3.62E-0)
2000 290E-02 277EH02 157E02  531E+(2 182E+06  3.64E-

[rol] ads
(pmol/q silica)
1.86E+01
1.82E+01
778E+01
7.90E+01
1.19E+01

Xadmicelle

1.68E-02
247E01
4.39E-01
9.49E-01
6.34E-01

Xoulk

146E-05
8.03E-05
1.53E-04
2.23E-04
2.84E-04

K

5,26E+03
2.90E+03
2.87E+03
2.46E+03
2.23E+03



Tahle A-23 Adsolubilization of Acetophenone with Toluene 559 mmol/L of CTABITriton ratio 1 1
Weight of silica = 14.75 g
Molecular wejght of acetophenone = 120 g/mol
Molecular weight of toluene = 92 g/mol
Equation fromGC ~ Y=5E+08
ere Y = Area of toluene from head sPace 0as chromatography
X =Equilibrium concentration oftoluéne (mol/1)
Equation fromuy Y= 19372X
ere Y = absorbance fromuv
_ X =Equilibrium concentration of acetophenone (mol/1)
Density of acetophenone = 1.027 g/ml
Density of toluene = 0.867 gf[ml
Adsorption = 332 pmol/g silica

_[lAce_ Ace] initial - A [Ace] e [Acelads . Area [Toqe [Tol] ads. ~ Xadmicelle  Xbulk K
initial (pi) ~ mol/L mol/l)  (pmol/g silica) it equilibriun - (mol/L)  (pmol/ g silica)

100 L45E-03 L1SAE+01 796E-04 ~ 262E+01 © 167E+06 333E-03 ~ 903E+01 ~ 584E-02  143E-05  4.07E+03
500  T25E03 T7/EH0L 401E-03  L30EH02  167E+06 333E-03  9Q4E+01  23B/E01 T22E05  3.25E+(03
1000 LASE-02  LSSE02 801E-03  260E+02  166E+06 332E03  909E+01  38IE-01  L44E-04  2.64E+03
1500 218E-02 224E+02 L16E-02 407E+02  167E+06 333E-03  9O3E+01  491E-01 209E-04  2.35E+03
2000 290E-02 286E+02 148E-02 5.69E+02  L167E+06 333E-03 903E+01  574E-01 267E-04  2.15E+03



Table A-24 Adsolubilization of Acetophenone with Toluene 5.59 mmol/1 of CTAB/Triton ratio 3:1
Weight of silica = 14.75

Molecular weight of acetophenone 120 g/mol

Molecular weight of toluene = 9 8gg(mo
Equation fromGC ~ Y=5

ere Y Area of toluene from head s?ace gas chromatography
= Equilibrium concentration 0

uatlon fomUV Y=21282X
ere'Y = absorhance fromuv

X = Equilibrium concentratlon ofacetophenone (mol/1)

Density of acetophenone = 1,027 g/ml

Density of toluene = 0.867 gf/ml
Adsorption =454 pmolfg si

|n[l'f$ﬁelpl)

100

1000
1500

2000

ICa

Ace] |n|t|al A [Ace] eq
mol/l mol/
L45E-03  LA2E+01 6.69E-04
125E03  7.33EH01 344E-03
145E-02  1.AEH0? 6.31E-03
218E-02  L98E+02 9.28E-03
290E-02 2.71E+02 1.27E-02

tolugne (mol/2)

[Ace] ads Area
(pmol/ g silica) at equilibrium
313E+01 1.35E+06
LoEH02  1.35EH0B
328E+02  1.35EH06
4.99E+02 1.35E+06
652E+02  1.35EHG

2
-
a
2

il

10E
10
i
i

0

0

mo

E
0E-03
E-

03

ol ads
prrqg ] silica)
116 +)2
L15E+(2
LI5E+(2
LI6E+(2
L16E+02

Xadmicelle
5.20E-02

21 |E-Q1
3.65E-01
467E-01
h.34E-01

Xbulk

1.20E-05
6.20E-05
1.14E-04
167E-04
2.29E-04

K

4.32E+03
340E+03
3.22E+03
2.19E+03
2.33E+03



Table A-25 Adsolubilization of Acetophenone with Toluene 5.59 mmol/L of CTAB/Triton ratio 1.3

Weight of silica = 14.75

Molecular weight of acetophenone = 120 g/mol
Molecular weight of toluene =92 )g/mol

Equation fromGC ~ Y=5E+08
ere Y = Area of toluene from head S
.X=Equilibrium concentration 0
Equation fromuy Y= 14880X
ere Y = absorbance fromuv

fo

ace as chromatograph
t0 ugne (mol/1) S

X = Equilibrium concentration of acetophenone (mol/1)

Density of acetophenone = 1,027 g/m
Density of toluene = 0.867 gf[ml
Adsorption =290 pmol/g silica

_ [lAce [Ace] initial A [Ace] eq  [Ace]ads Area .
initial {pi) ~ mol/L rm/%? (pmol/g silica) ate%mhbnum
100 L140E-03  132E+01 B85E-04 ~ 2.26E+01 ~  L69E+06
50  7.25E-03 TOLEHL 471E-03  102E+H02  1.69E+06
00 LASE-02  147E+02 989E-03  LBGE+02  169EHG
1500 218E-02 216E+02 145E-02 288E+02  1.69EH06
2000 290E02 270B+02 182E-02  4.34E+02 1.69E+06

olle

mo/1§
3.38E-03
3.37E-
3.37E-03
3.38E-03

3.38E-03

03

[Tol] ads

(pmol/g silica)

5 .80E+)L
8.87E+01
8.88E+01
8.85E+01
8.84E+01

Xadmicelle

9.63E-02
212801
3.20E-01
432601
5.34E-01

Xoulk

1.59E-05
8.49E-05
1.78E-04
2.62E-04
3.28E-04

K

353E+03
2.49E+03
1.84E+03
1.65E+03
1.63E+03



65

Sample Calculation A
Surfactant Adsorptin Isotherms

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

1. To convert the amount of carbon from TOC (ppm) to equilibrium concentration of
CTAB (pM)

Equation from TOC Y= X
0.2729
X = the amount of carbon from TOC (ppm) = 553.1 ppm

Y = equilibrium concentration of CTAB (pM) = 553.1
- S E om

2. Finding CTAB adsorbed concentration (pM).
[Adsorbed CTAB] = [Initial CTAB] - [Equilibrium CTAB]
[Initial CTAB] = 20000 pM
[Equilibrium CTAB] = 2026.750 pM
[Adsorbed CTAB] = 20000 - 2026.750 = 17973.250 pM

3. To convert adsorption concentration to moles of adsorption.

Mol = Concentration x Volume
1000

Adsorbed (pmol) = (Adsorbed (pMV) x Volume of solution

1000

Adsorbed (pmol) = 17973.250x20 = 359.465

1000

4. Finding CTAB adsorbed per gram silica.

CTAB adsorbed (pmol/ g silica) = Adsorbed (pmol)
the amount of silica (g)

CTAB adsorbed (pmol/ g silica) = 359.465 = 718.930
0.5
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Sample Calculation B

Partition C_oefficient
K — Xadmicelle
Xoulk

Where Xadmicelle=" mol fraction of solute in the surfactant coverage.
Xouk = mol fraction of solute in the bulk.

Adsolubilization of acetophenone (CTAB) at pH s

Weight of silica = 14,75 ¢
Molecular weight of acetophenone = 120 g/mol
Equation from UV Y = 15924 X

Where Y = Absorbance
X = Equilibrium concentration of acetophenone

Pacetophenone — 1.027 g/ml
Maximum adsorption of CTAB = 700 pmol/g silica

Initial concentration of acetophenone (g/1) convert to (mol/1)

[Aceto, mol/l] =  lAceto, g/l
Molecular weight

[Aceto, molll] = 1.74E-01 = 1.45E-03

120

At equilibrium acetophenone concentration from absorbance of UV
From Y 15924 X

Y = Absorbance = 11.1304 Replace in the equation

X = 11,1304 = 6.99E-04 molll
15924

Aceto adsolubilization = [Aceto] initial - [Aceto] equilibrium
= 1.45E-03 - 6.99E-04
= 7.52E-04 molll

Aceto adsolubilization = 7.52E+02 pmol/l

Aceto adsolubilization (pmol/g silica) = (TAcetol x volumeYI0O0O
14.75

(7.52E+02 x 59071000
1475

30.0639



Xadmiceiie = Mol of acetophenane
(Mol of adsorbed CTAB + Mol of acetophenone)

Xadmiceiie = 300639 = 412E'02
(700+30.0639)

At the supernatant
Acetophenone concentration at equilibrium is converted to mol
Mol of aceto = concentration x volume
= 6.99E-04 » 590
1000
= 4.12E-04
Total volume = Volume of aceto + Volume of H.0

Volume of aceto (ml) = mol of aceto x MW
Density

= 4.12E-04 x 120
1.027

= 4.82E-(2
Volume of H.0 = Total volume - Volume of acetophenone
= 590 ml - 4.82E-02 ml
= 5.90E+02 ml
Assume density of water = 1g/ml
MassofEEO = Volume of H.0
= 5.90E+02 ¢

Mol of H.O = Mass of H?Q = 5.90E+02 = 3.28E+01
18 18

Xk = Mol of acetophenone
Mol of H:Q + Mol of acetophenone

= 3 8EH T 2E-04)
= 1.26E-05

K= Xadmiceiie = 4.12E-02 = 3.27E+03
Xbuik 3.26E-05
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