
42

REFERENCES

Barrer, R. M. (1989). Zeolite: Their Nucléation and Growth. ACS Symposium 
Series. 11, 398.

Beck, J. ร., Vartuli, J. c., Roth, พ . J., Leonowicz, M. E., Kresge, c. T., Smith,
K. D., Chu, C. T., Olson, D. H., Sheppard, E. พ .,  M ccullen, ร. B., 
Higgins, J. B., and Schlenker, J. L. (1992). A New  Fam ily o f 
M esoporous M olecular Sieves Prepared with Liquid Crystal Templates. 
Journal o f  American Chemical Society. 114, 10834.

Burkett, ร. L., and Davis M. E. (1995). M icroporous Mater. Chemistry Matter. 
7, 1453.

Cauvel, A., Brunei, D., and Di Renzo, F. (1997). Hydrophobic and Hydrophilic 
Behavior o f  M icelle- Templated M esoporous Silica. Langm uir. 13, 
2773-2778.

Chattopadhyay, Arun K., and M ittal, K. L. (1996). Surfactants in Solution. 
M arcel Dekker, Inc., 83-104.

Clint, J. H. (1992). Surfactant Aggregation. Chapman and Hall. Inc.. 193. 
Conner, p., and Ottewill, R. H. (1971). In Adsorption from Solution. Journal o f 

Colloid Interface Science. 37, 642.
Davis, M. E., and Lobo, R. F. (1992). Zeolite and M olecular Sieve 

Synthesis. Chemistry M atter, 4, 756-768.
Dessau, R. M., Schlenker, J. L., and Higgins., J. B. (1990). Zeolites, 10, 522- 

524.
Dobias , B. (1984). In Structure and Bonding. Springer-Verlag. Berlin, 56, 92. 
Esterm ann, M., M ccusker, L. B., Baerlocher, c., M errouche, A., and Kessler, H. 

(1991). N ature. 352. 320-323.



43

Flanigen, E. M. (1980). Pure and Apply Chemistry. 52. 2191.
Goloub, T. p., and Sidorova, M. p. (1992). Colloid and Surface Science. 34, 17. 
Harwell, J. H., Hoskins, J. c., Schechter, R. ร., and Wade,พ . H. (1985). 

Langmuir. 1, 251.
Hough, D. B., and Rendall H. M. (1983). In Adsorption from Solution at the

Solid - Liquid Interface. Parfitt, G.D., Roschester, C.H., Eds., Academic 
Press, London, 247.

lier, R. K. (1979). The Chemistry of Silica. J.Wilev & Sons, Inc.
Ioneva, M. A. (1996). Nanoengineered Porous Sorbents and their Application.

a Ph.D. Dissertation, The university of Oklahoma.
Kitiyanan, B., O’Haver, J. H., Harwell, J. H., and Osuwan, ร. (1996).

Absolubilization of Styrene and Isoprene in Cetyltrimethylammonium 
Bromide Admicelle on Precipitated Silica. Langmuir. 12.2162-2168. 

Koopal, L. K. (1993). In Coagulation and Flocculation. Dobias, B., Ed., Marcel 
Dekker, New York, Chapter IV.

Kresge, c. T., Leonowicz, M. E., Roth, พ . J., Vartuli, J. c., and Beck, J. ร.
(1992). Ordered Mesoporous Molecular Sieves Synthesized by a Liquid - 
Crystal Template Mechanism. Nature. 359, 710-712.

Landis, M. E., Aufdembrink, B. A., Chu, p., Johnson, I. D., Kirker, G. พ .,
Rubin, M. K. (1991). Journal of American Chemical Society.. 113. 
3189-3190.

Maddox, M. พ ., Oliver, J. p., and Gubbins, K. E. (1997). Characterization of 
MCM-41 Using Molecular Simulation: Heterogeneity Effects.
Langmuir. 13, 1737-1745.

Mcdermott, D. c., Mccarney, J., Thomas, R. K., and Rennie, A. R. (1994).
Study of an Adsorbed Layer of Hexadecyltrimethylammonium Bromide, 
Using the Technique of Neutron Reflection. Journal of Colloid Interface



44

Science. 162,304-210.
Meier, พ . M. (1986). In Studies in Surface Science & Catalysis. Murakami,

Y., Iijima, A., Ward, J. พ ., Eds., Elsevier Science, 28, 13.
Meziani, M. J., Zajac, J., Jones, D. J., Roziere, J., and Partyka, ร. (1997).

Surface Characterization of Mesoporous Silicoaluminates of the MCM- 
41 Type: Evaluation of Polar Surface Sites Using Flow Calorimetry 
Adsorption of a Cationic Surfactant as a Function of Pore Size and 
Aluminum Content. Langmuir. 13,5409-5417.

Occelli, M. L., and Robson, H. (1992). Expanded Clays and Other Microporous 
Solids. Van Nostrand Reinhold. New York.

Pinnavaia, T. J. (1983). Science. 220. 365-371.
Robb, I. D. (1997). Specialist Surfactants. Chapman and Hall. Inc.. 12-16.
Rosen, M. J. (1989). Surfactants and Interfacial Phenomena, second edition. 

Wiley-Interscience publ., New York.
Rubingh, N. D., and Holland, P. M. (1991). Cationic Surfactant: Physical 

Chemistry. Marcel Dekker, Inc., 408-409.
Rupprecht, H., and Gu,T. (1991). Structure of Adsorption Layers of Ionic

Surfactants at the Solid/Liquid Interface. Journal of American Chemical 
Society, 269, 506-522.

Rupprecht, H., and Sigg, J. (1997). Influence of Pore Size on the Adsorption of 
Decyl- and Tetradecylpyridinium Chloride onto Porous Silicas from 
Aqueous Solutions. Polish Journal of Chemistry. 71. 657-664.

Scamehom, J. F., Schechter, R. ร., and Wade, พ . H. J. (1982). Adsorption of 
Surfactants on Mineral Oxide Surface from Aqueous Solutions. 1 : 
Isomerically Pure Anionic Surfactants. Colloid Interface 
Science. 85, 463.

Somasundarun, A., and Mittal, K. L. (1964). Surfactants in Solution. Journal of



45

Physical Chemistry, 68, 3562.
Somasundarun, p., and Fuerstenau, D. พ . (1966). In Flotation. Journal of 

Physical Chemistry. 70, 90.
Srisaichua Chanasit. (1995). Effect of Surfactant Carbon chain Length on

Adsorption Isotherms of Molecular Seive MCM-41. Master Thesis, The 
Petroleum and Petrochemical College.

Szostak, R. (1989). Molecular Sieves. Priciples of Synthesis and Identification. 
Van Norstrand Reinhold.

Tanev, P. T., and Pinnavaia, T. J. (1995). Science, 267. 865-867.
Tindwa, R. M., Ellis, D. K., and Ping, G. z., Clearfield, A. (1985). Journal of 

Chemical Society, Faraday Trans., 81, 545-548.
Vaughan, D. E. พ . (1988). ACS Symposium Series. 368. 308-325.
Vaughan, D. E. พ ., and Lussier, R. J. (1980) In Proceeding of the 5th

International Conference on Zeolites, Rees, L. V. c., Ed., Hyden, 94- 
100.

Wefers, K., Misra, c . (1987). Oxides and Hydroxides of Aluminum. Alcoa 
Technical Paper No. 19, Revised, Alcoa Laboratories.

Yeskie, M. A., and Harwell, J. H. (1988). On the Structure of Aggregates of 
Adsorbed Surfactants ะ the Hemimicelle / Admicelle Transition,
Journal of Physical Chemistry Journal of Physical Chemistry, 92,
2346.

Zajac, J., and Partyka, ร. (1966). In Adsorption on New and Modified Inorganic 
Sorbents, Dabrowski, A., Tertykh, V. A., Eds., Elsevier, Amsterdam, 
chapter III.6.



Table A-2 No. of days CTAB required to be adsorbed on 0.122 g. MCM-41
pore size 21 A0

Time, day Concentration (micromolar)
C8TAB C12TAB C16TAB

0 62000.0 62000.0 62000.0
1 60891.2 61184.2 61757.0
2 59992.7 60900.5 61632.9
3 59912.5 60718.9 61462.2
4 59556.1 60472.1 61251.0
5 59250.1 60260.8 61040.5
6 58999.3 60150.3 60797.2
7 58992.4 59890.5 60252.8
8 58986.2 59997.0 59997.3
9 58986.1 59887.0 59997.3



Table A-3 No. of days CTAB required to be adsorbed on
0.122 g. MCM-41pore size 26A°

Time, day Concentration (micromolar) j
C8TAB C12TAB C16TAB

0 62000.0 62000.0 62000.0
1 58631.1 60388.3 60921.1
2 58004.9 59471.8 59928.9
3 57759.2 58325.5 59748.0
4 57412.4 58000.1 58995.2
5 56982.3 57792.4 58739.3
6 56741.2 57589.6 58683.4
7 56295.9 57350.0 58671.5
8 56295.5 57350.1 58671.6
9 56295.6 57350.0 58671.4
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Table A-4 No. of days CTAB required to be adsorbed on 0.122 g.MCM-41 
pore size 36A°

Time, day Concentration (micromolar)
C8TAB C12TAB CI6TAB

0 62000.0 62000.0 62000.0
1 52857.1 54928.0 60784.8
2 52708.4 53956.6 57951.4
3 52540.1 53885.0 57829.3
4 51394.3 53513.3 57804.7
5 51288.4 52738.2 57399.9
6 50426.7 52700.2 57295.0
7 50012.4 52681.7 56955.5
8 50010.2 52680.1 56953.3
9 50010.2 52680.1 56953.3



Table A-5 C8TAB Adsorption isotherm on MCM-41 pore size 21 A0, solution 15ml

No. Initial C8TAB Cone. 
(micromol/1)

Final C8TAB Cone. 
(micromol/1)

C8TAB Adsorption 
(micromol/g MCM-41)

Adsorption density 
(Molecules/sq.nm)

1 500 466.25 4.150 0.๓25
2 1000 964.25 4.395 0.0027
3 3000 2768.40 28.475 0.0174
4 5000 4080.20 113.090 0.0693
5 7000 5103.71 233.150 0.1429
6 9000 7197.67 221.598 0.1358
7 11000 9203.92 220.830 0.1353
g 13000 11206.11 220.560 0.1352
9 15000 13214.41 219.540 0.1345
10 17000 15134.05 229.420 0.1406
II 19000 17361.78 201.420 0.1234
12 21000 19346.53 203.296 0.1246
13 23000 21353.57 202.430 0.1240
14 25000 23107.70 232.660 0.1426
15 27000 25118.27 231.360 0.1418
16 29000 27103.90 233.128 0.1429
17 31000 28865.56 262.431 0.1608
18 33000 30661.92 287.468 0.1762
19 35000 32651.36 288.767 0.1770
20 37000 34520.13 304.902 0.1868
21 39000 36518.62 305.087 0.1870
22 41000 38550.30 301.193 0.1846
23 43๓0 40539.74 302.491 0.1854
24 45๓0 42496.๓ 307.869 0.1887
25 470๓ 44492.98 308.240 0.1889
26 490๓ 46441.69 314.546 0.1927
27 51000 48278.78 334.576 0.2050
28 530๓ 50277.27 334.762 0.2051
29 550๓ 52272.75 335.318 0.2055
30 570๓ 54097.77 356.832 0.2187
31 59000 56095.75 357.080 0.2188
32 61000 57974.89 371.940 0.2279
33 62000 58980.12 371.297 0.2275
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Table A-6 C8TAB Adsorption isotherm on MCM-41 pore size 26A°, solution 15 ml

No. Initial C8TAB Cone. 
(micromol/1)

Final C8TAB Cone. 
(micromol/1)

C8TAB Adsorption 
(micromol/g MCM-41 )

Adsorption density 
(Molecules/sq.nm)

1 500 460.55 4.850 0.0034
2 1000 957.02 5.284 0.0037
3 3000 2711.89 35.423 0.0247
4 5000 3902.63 134.923 0.0939
5 7000 5493.60 185.213 0.1289
6 9000 7103.23 233.209 0.1623
7 11000 9014.45 244.125 0.1699
8 13000 11025.54 242.761 0.1690
9 15000 13012.11 244.413 0.1701
10 17000 14883.56 260.218 0.1811
II 19000 16631.87 291.164 0.2026
12 21000 18396.44 320.110 0.2228
13 23000 20067.48 360.556 0.2509
14 25000 21891.36 382.209 0.2660
15 27000 23668.15 409.654 0.2851
16 29000 25354.95 448.162 0.3119
17 31000 27087.33 481.066 0.3348
18 33000 28909.69 502.907 0.3500
19 35000 30387.30 567.135 0.3947
20 37000 32153.57 595.873 0.4147
21 39000 34035.53 610.385 0.4248
22 41000 35987.62 616.277 0.4289
23 43000 37942.04 621.880 0.4328
24 45000 39794.79 639.985 0.4454
25 47000 41663.90 656.078 0.4566
26 49000 43637.02 659.383 0.4589
27 51000 45610.14 662.688 0.4612
28 53000 47725.84 648.463 0.4513
29 55000 49632.34 659.958 0.4593
30 57000 51499.12 676.338 0.4707
31 59000 53441.85 683.379 0.4756
32 61000 55294.60 701.483 0.4882
33 62000 56295.60 701.361 0.4881



Table A-7 C8TAB Adsorption isotherm on MCM-41 pore size 36A°,solution 15 ml

No. Initial C8TAB Cone. 
(micromol/1)

Final C8TAB Cone, 
(micromol/l)

C8TAB Adsorption 
(micromol/g MCM-41)

Adsorption density 
(Molecules/sq.nm)

1 500 458.80 5.066 0.003
2 1000 931.16 8.464 0.005
3 3000 2630.35 45.449 0.025
4 5000 3486.50 186.086 0.100
5 7000 5340.72 204.010 0.110
6 9000 7280.38 211.428 0.114
7 11000 9099.37 233.684 0.126
8 13000 11008.86 244.812 0.132
9 15000 12657.57 288.004 0.155
10 17000 14085.77 358.307 0.193
11 19000 15211.57 465.791 0.251
12 21000 15983.68 616.761 0.333
13 23000 17080.92 727.756 0.392
14 25000 18939.02 745.202 0.402
15 27000 20362.98 816.027 0.440
16 29000 22566.12 791.051 0.427
17 31000 24347.80 817.894 0.441
18 33000 26227.12 832.731 0.449
19 35000 28196.95 836.440 0.451
20 37000 30090.08 849.580 0.458
21 39000 31985.77 862.405 0.465
22 41000 33487.99 923.608 0.498
23 43000 34816.18 1006.207 0.543
24 45000 36723.52 1017.600 0.549
25 47000 38651.94 1026.401 0.553
26 49000 41108.52 970.264 0.523
27 51000 42145.48 1088.670 0.587
28 53000 43974.30 1109.717 0.598
29 55000 45653.38 1149.175 0.620
30 57000 47059.41 1222.204 0.659
31 59000 48742.63 1261.151 0.680
32 61000 50591.79 1279.698 0.690
33 62000 51591.79 1279.698 0.690
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Table A-8 C12TAB Adsorption isotherm on MCM-41 pore size 21 A0, solution 15ml

No. Initial C12TAB Cone. 
(micromol/1)

Final C12TAB Cone. 
(micromol/1)

C12TAB Adsorption 
(micromol/g MCM-41)

Adsorption density 
(Molecules/sq.nm)

1 500 472.44 3.389 0.002
2 1000 818.99 22.256 0.014
3 3000 2682.66 39.017 0.024
4 5000 3699.85 159.855 0.098
5 7000 5777.68 150.285 0.092
6 9000 7322.87 206.205 0.126
7 11000 9548.69 178.440 0.109
8 13000 11144.62 228.120 0.140
9 15000 13125.83 230.431 0.141
10 17000 15129.54 229.975 0.141
11 19000 17114.45 231.829 0.142
12 21000 19144.62 228.120 0.140
13 23000 21099.37 233.684 0.143
14 25000 23114.45 231.829 0.142
15 27000 25114.45 231.829 0.142
16 29000 27099.37 233.684 0.143
17 31000 29090.23 234.808 0.144
18 33000 31039.03 241.102 0.148
19 35000 32931.44 254.331 0.156
20 37000 34925.45 255.068 0.156
21 39000 36917.58 256.035 0.157
22 41000 38933.44 254.085 0.156
23 43000 40993.78 246.666 0.151
24 45000 42933.44 254.085 0.156
25 47000 44948.53 252.230 0.155
26 49000 46918.36 255.940 0.157
27 510๓ 48903.27 257.794 0.158
28 53000 50917.99 255.985 0.157
29 55000 52888.19 259.649 0.159
30 57000 54586.50 296.742 0.182
31 59000 56552.45 300.928 0.184
32 61000 58552.27 300.950 0.184
33 62000 59556.33 300.451 0.184
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Table A-9 C12TAB Adsorption isotherm on MCM-41 pore size 26A°, solution 15 ml

No. Initial C12TAB Cone. 
(micromol/1)

Final C12TAB Cone. 
(micromol/1) 1

C12TAB Adsorption 
(micromol/g MCM-41 )

Adsorption density 
(Molecules/sq.nm)

1 500 399.20 12.393 0.009
2 1000 811.71 23.150 0.016
3 3000 2552.72 54.993 0.038
4 5000 3761.22 152.309 0.106
5 7000 5777.68 150.285 0.105
6 9000 7191.16 222.398 0.155
7 11000 9389.98 197.953 0.138
8 13000 10561.84 299.774 0.209
9 15000 12101.17 356.414 0.248
10 17000 13864.04 385.569 0.268
11 19000 15809.56 392.267 0.273
12 21000 17737.08 401.179 0.279
13 23000 19619.11 415.683 0.289
14 25000 21599.20 418.131 0.291
15 27000 23517.39 428.189 0.298
16 29000 25458.96 435.374 0.303
17 31000 27377.15 445.432 0.310
18 33000 29190.17 468.422 0.326
19 35000 30687.64 530.208 0.369
20 37000 32816.20 514.402 0.358
21 39000 34804.51 515.839 0.359
22 41000 36862.94 508.654 0.354
23 43000 38652.58 534.518 0.372
24 45000 40617.52 538.829 0.375
25 47000 42605.84 540.266 0.376
26 49000 44582.47 543.140 0.378
27 51000 46453.91 558.945 0.389
28 53000 48582.47 543.140 0.378
29 55000 50874.63 507.218 0.353
30 57000 52453.91 558.945 0.389
31 59000 54360.42 570.440 0.397
32 61000 56348.73 571.877 0.398
33 62000 57350.00 571.721 0.398
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Table A-IO CI2TAB Adsorption isotherm on MCM-41 pore size 36A°,solution 15 ml

No. Initial C12TAB Cone, 
(micromol/l)

Final C12TAB Cone, 
(micromol/l)

C12TAB Adsorption 
(micromol/g MCM-41 )

Adsorption density 
(Molecules/sq.nm)

1 500 367.86 16.247 0.009
2 1000 828.48 21.088 0.011
3 3000 1614.82 170.309 0.092
4 5000 1851.58 387.101 0.209
5 7000 3305.81 454.204 0.245
6 9000 3472.66 679.591 0.366
7 I I000 4794.71 762.945 0.411
8 13000 5504.90 921.529 0.497
9 15000 7108.65 970.248 0.523
10 17000 9987.88 862.146 0.465
11 19000 13139.95 720.498 0.388
12 21000 14376.94 814.311 0.439
13 23000 16631.03 783.070 0.422
14 25000 18488.35 800.613 0.432
15 27000 20731.13 770.763 0.416
16 29000 22457.94 804.352 0.434
17 31000 24396.89 811.858 0.438
18 33000 26744.36 769.136 0.415
19 35000 28323.16 820.923 0.443
20 37000 30761.94 766.975 0.414
21 39000 32120.85 845.797 0.456
22 41000 33948.13 867.033 0.467
23 43000 35553.39 915.567 0.494
24 45000 37085.32 973.116 0.525
25 47000 39114.38 969.543 0.523
26 49000 40562.29 1037.423 0.559
27 51000 42532.78 1041.052 0.561
28 53000 44701.15 1020.350 0.550
29 55000 46700.82 1020.391 0.550
30 57000 48699.74 1020.524 0.550
31 59000 50697.85 1020.756 0.550
32 62000 53552.76 1038.595 0.560



Table A-l 1 C16TAB Adsorption isotherm on MCM-41 pore size 21 A0, solution 15ml

No. Initial C16TAB Cone, 
(micromol/l)

Final C16TAB Cone, 
(micromol/l)

C16TAB Adsorption 
(micromol/g MCM-41 )

Adsorption density 
(Molecules/sq.nm)

1 25 22.2g 0.334 0.0002
2 50 43.01 0.g59 0.0003
3 200 194.72 0.649 0.0004
4 350 340.25 1.199 0.0007
5 500 4g7.41 1.548 0.0009
6 650 633.26 2.05g 0.0013
7 goo 784.15 1.949 0.0012
g 950 904.44 5.602 0.0034
9 1100 1047.20 6.491 0.0040
10 1250 1192.68 7.04g 0.0043
11 1400 1324.58 9.273 0.0057
12 1550 1468.73 9.992 0.0061
13 1700 1598.94 12.425 0.0076
14 1850 1779.72 8.641 0.0053
15 2000 1855.09 17.817 0.0109
16 4000 3881.74 14.540 0.00g9
17 6000 5079. g5 113.133 0.0693
lg gooo 7249.gg 92.22g 0.0565
19 10000 g554.76 177.693 0.10g9
20 12000 10g40.60 142.549 0.0g74
21 14000 12525.96 1 g 1.234 0.1111
22 16000 13931.31 254.347 0.1559
23 lg o o o 15g39.6g 265.613 0.162g
24 20000 Ig3g5.97 19g.446 0.1216
25 22000 20476.4g 187.318 0.1148
26 24000 22446.31 191.027 0.1171
27 26000 24431.23 192.gg2 0.1182
2g 2  gooo 26416.14 194.737 0.1193
29 30000 2g3g5.97 19g.446 0.1216
30 32000 3 0 3 5 5 .go 202.155 0.1239
31 34000 323g5.97 I9g.446 0.1216



32 36000 34340.72 204.010 0.1250
33 38000 36310.55 207.719 0.1273
34 40000 38265.30 213.283 0.1307
35 42000 40310.55 207.719 0.1273
36 44000 42265.30 213.283 0.1307
37 46000 44250.21 215.138 0.1318
38 48000 46220.05 218.847 0.1341
39 50000 48189.88 222.556 0.1364
40 52000 50159.71 226.265 0.1387
4! 54000 52129.54 229.975 0.1409
42 56000 54023.95 242.957 0.1489
43 58000 56008.86 244.812 0.1500
44 60000 58008.86 244.812 0.1500
45 62000 59995.49 246.456 0.1510



57

Table A -12 C16TAB Adsorption isotherm on MCM-41 pore size 26A°, solution 15 ml

No. Initial C16TAB Cone. 
(micromol/1)

Final C16TAB Cone. 
(micromol/1)

C16TAB Adsorption 
(micromol/g MCM-41)

Adsorption density 
(Molecules/sq.nm)

1 25 19.96 0.620 0.0004
2 50 41.11 1.093 0.0008
3 200 174.33 3.156 0.0022
4 350 300.36 6.103 0.0042
5 500 451.42 5.973 0.0042
6 650 593.25 6.977 0.0049
7 800 746.47 6.582 0.0046
8 950 866.56 10.259 0.0071
9 1100 996.56 12.718 0.0089
10 1250 1098.41 18.638 0.0130
11 1400 1209.15 23.465 0.0163
12 1550 1331.60 26.852 0.0187
13 1700 1398.85 37.027 0.0258
14 1850 1539.16 38.218 0.0266
15 2000 1675.70 39.873 0.0278
16 4000 3035.27 118.614 0.0826
17 6000 4811.84 146.085 0.1017
18 8000 6922.50 132.480 0.0922
19 10000 7277.60 334.721 0.2330
20 12000 9532.03 303.439 0.2112
21 14000 10904.58 380.584 0.2649
22 16000 12841.70 388.316 0.2702
23 18000 15146.13 350.885 0.2442
24 20000 17300.40 331.919 0.2310
25 22000 19312.08 330.482 0.2300
26 24000 21288.71 333.355 0.2320
27 26000 23265.34 336.229 0.2340
28 28000 25253.65 337.666 0.2350
29 30000 27218.59 341.977 0.2380
30 32000 29195.22 344.850 0.2400
31 34000 31218.59 341.977 0.2380
32 36000 33183.53 346.287 0.2410
33 38000 35148.47 350.598 0.2440
34 40000 37101.72 356.346 0.2480
35 42000 39148.47 350.598 0.2440
36 44000 41101.72 356.346 0.2480
37 46000 43090.04 357.782 0.2490
38 48000 45054.98 362.093 0.2520
39 50000 47022.25 366.116 0.2548
40 52000 48799.04 393.561 0.2739
41 54000 50844.62 387.957 0.2700



42 56000 52856.30 386.520 0.2690
43 58000 54841.11 388.388 0.2703
44 60000 56671.66 409.223 0.2848
45 62000 58671.00 409.303 0.2849
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Table A-13 C16TAB Adsorption isotherm on MCM-41 pore size 36A°,solution 15 ml

No. Initial C16TAB Cone, 
(micromol/l)

Final C16TAB Cone, 
(micromol/l)

C16TAB Adsorption 
(micromol/g MCM-41 )

Adsorption density 
(Molecules/sq.nm)

1 25 17.45 0.928 0.0005
2 50 34.91 1.855 0.0010
3 200 184.74 1.876 0.0010
4 350 291.74 7.163 0.0039
5 500 429.94 8.614 0.0046
6 650 574.58 9.273 0.0050
7 800 721.56 9.644 0.0052
8 950 868.02 10.080 0.0054
9 1100 935.63 20.209 0.0109
10 1250 1018.75 28.432 0.0153
11 1400 1049.38 43.109 0.0232
12 1550 1085.90 57.061 0.0308
13 1700 1140.97 68.733 0.0371
14 1850 1255.72 73.067 0.0394
15 2000 1283.61 88.081 0.0475
16 3000 1876.22 138.170 0.0745
17 5000 3351.28 202.712 0.1093
18 7000 3917.91 378.945 0.2043
19 9000 4283.88 579.851 0.3126
20 11000 5569.68 667.662 0.3600
21 13000 8482.23 555.463 0.2995
22 15000 10528.84 549.733 0.2964
23 17000 12561.84 545.675 0.2942
24 19000 14631.52 537.108 0.2896
25 21000 16290.21 579.073 0.3122
26 23000 18308.58 576.814 0.3110
27 25000 20234.85 585.879 0.3159
28 27000 22194.12 590.887 0.3186
29 29000 24215.24 588.290 0.3172
30 31000 26376.64 568.445 0.3065
31 33000 28541.06 548.230 0.2956
32 35000 30639.11 536.175 0.2891
33 37000 32750.74 522.451 0.2817
34 39000 34655.70 534.135 0.2880



35 41000 36764.04 520.815 0.2808
36 43000 38648.16 535.062 0.2885
37 45000 40480.73 555.649 0.2996
38 47000 42515.42 551.383 0.2973
39 49000 44301.22 577.719 0.3115
40 51000 46268.04 581.799 0.3137
41 53000 48171.50 593.669 0.3201
42 55000 50127.75 599.047 0.3230
43 57000 52115.68 600.531 0.3238
44 59000 53919.59 624.641 0.3368
45 61000 55916.57 625.012 0.3370
46 62000 56908.64 625.987 0.3375



Table A -14 Number of carbons in the surfactant tail and maximum adsorption density

Pore size 21 A(l

No. of carbons in surfactant tail Maximum adsorption density
(Molecule/ nm')

C8TAB 0.23
C12TAB 0.18
C16TAB 0.15

Pore size 26A()

No. of carbons in surfactant tail Maximum adsorption density
(Molecule/ nm!)

C8TAB 0.48
CI2TAB 0.40
C16TAB 0.28

Pore size 36A°

No. of carbons in surfactant tail Maximum adsorption density
(Molecule/ nm!)

C8TAB 0.69
C12TAB 0.56
C16TAB 0.34
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