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APPENDIX



Table A-I No. of days octyltrimethylammonium bromide (C8TAB)
required to be adsorbed on 0.1 g MCM-41

Time, day ~ Concentrationgmolar)
0 62000

52450

43250

35630

30450

28400

28400

28400

28400

O 4 O U1 B W N



Tahle A-2 No. of days octyltrimethylammonium bromide (C8TAB)
required to be adsorbed on 1¢ Hi-Sil 255

Time, day  Concentration(i-imolar)
0 62000

D4750

44500

37124

32874

28760

28760

28760

—N O U1l B W N



Table A-3 C8TAB Adsorption isotherm on MCM-41
pH~ 5, solution 25 m

No. Initial C8TAB  Final CBTAB  C8TAB adsorption ~ Adsorption densit
concentration concentration ~ on MCM-41  (molecules/s. nm{
(pmol/1) (pmol/L)  (pmol/g MCM-41)

1 62000 28650 8268 4,96
2 60000 26860 6265 4.96
3 56000 24900 825 4.96
4 56000 22600 8300 4971
5 54000 20910 6213 4.95
6 52000 18900 8215 4.96
/50000 17500 8125 481
8 48000 15590 6103 485
9 46000 14300 1925 4.75
10 44000 12200 7950 4.76
1 42000 8850 6268 4.9
12 40000 5740 8965 5.13
13 35000 2850 6038 481
4 32000 980 1759 4,64
55 30000 530 1363 441
16 29000 430 1143 4.28
17 26000 380 6905 414
18 26000 365 6409 3.4
19 24000 356 5911 3.54
20 22000 304 D424 3.25
2120000 253 4936 2.9
2 19000 245 4689 281
23 18000 168 4453 267
2416000 140 3969 2.31
25 14000 % 3418 2.08
26 12000 82 2960 178
2710000 65 2484 149
28 8000 43 1989 119
29 6000 2 14% 0.90

0 4500 8 1123 0.67



Table A-4 C8TAB Adsorption isotherm on Hi-Sil 255
pH- 5, solution 25 ml

No. Initial C8TAB  Final C8TAB  C8TAB adsorption - Adsorption density
concentration ~ concentration  on Hi-Sil 255 (molecules/sq. nm)
(pmol/1) (pmol/L)  (pmol/g silica)

1 62000 28306 842 2.98
2 60000 26350 841 2.98
3 58000 24430 839 291
4 56000 22500 838 291
5 54000 20900 626 2.93
6 52000 19120 822 291
7 50000 17420 815 2.88
§ 48000 16056 199 283
9 46000 14184 19 2.82
10 44000 12450 189 2.19
n 42000 11558 161 2.10
12 40000 9110 112 2.13
13 35000 5850 129 2.58
14 32000 2665 133 2.60
30000 1230 119 2.55
16 29000 800 105 2.50
17 28000 350 691 245
18 26000 320 642 2.21
19 24000 215 593 2.10
20 22000 233 H44 193
2120000 220 495 175
2 19000 205 470 166
23 18000 145 446 158
24 16000 . 126 397 141
2% 14000 80 348 123
26 12000 66 298 1.06
2710000 53 249 0.88
28 8000 3 199 0.71
29 6000 25 149 0.53
0 4500 12 112 0.40



Table A-5 No. of days decyltrimethylammonium bromide (C10TAB)
required to be adsorbed on 0.1 g MCM-41

Time, day Concentration(iumolar)
0 62000

56000

43600

36870

29730

29725

29725

29723

29720

O 4 O U1 B~ L0 N -



Table A-6 No. of days decyltrimethylammonium bromide (C10TAB)
required to be adsorbed on 1¢ Hi-Sil 255

Time, day  Concentrationjamolar)
0 62000
1 56300
2 44500
3 38800
4 33100
5 30157
6 30157
1 30157
8 30154



Table A-7 CIOTAB Adsorption isotherm on MCM-41
pH- 5, solution 25 ml

No. Initial CIOTAB  Final CIOTAB  CIOTAB adsor?tion Adsorption densit
concentration  concentration on MCM-4 (molecules/sq. nm{
(pmol/l) (pmolll)  (nmol/g MCM-41)

1 62000 30050 7988 4.78
2 61000 29300 1925 4.75
3 60000 28456 1866 4.72
4 58000 26425 18%4 473
5 56000 24590 1863 411
6 54000 22190 1813 4,68
7 52000 20800 1800 461
6 50000 183%0 178 4,66
9 48000 16800 1800 461
10 46000 15020 (745 4.64
1 44000 13000 1750 4.64
12 40000 9450 7638 451
13 35000 6150 1213 432
1432000 3610 1083 4.4
5 30000 1840 1040 4.2
16 28000 650 6788 401
17 26000 590 6363 361
18 24000 425 5894 353
19 22000 3% 01 3.24
20 20000 365 4909 2.94
20 19500 30 47% 287
2 19000 300 4675 2.80
23 18000 266 4434 2.66
2416000 235 3941 2.36
25 14000 10 3410 2.08
26 12000 %8 2976 178
2710000 & 2419 148
28 8000 10 1983 119
29 6000 42 1490 0.89
0 4500 2 1120 0.67



Table A-8 C10TAB Adsorption isotherm on Hi-Sil 255
pH- 5, solution 25 m

No. Initial CLOTAB  Final C10TAB C10TAB adsorption Adsorption densit
concentration ~ concentration  onHi-Sil 255 (molecules/sq. nm{

(p.mol/1) (bmol/2) (pmolfg silica)

1 62000 29617 810 287
2 61000 28100 808 2.86
3 60000 21854 804 285
4 58000 25826 804 285
5 56000 24258 194 281
6 54000 20442 189 2.19
! 52000 20573 186 2.18
8 50000 18560 186 2.18
9 43000 16654 184 2.18
10 46000 14785 180 2.16
0 44000 12880 118 2.16
2 40000 9480 163 2.10
13 35000 5854 129 2.58
14 32000 3219 120 2.55
5 30000 1840 104 249
16 26000 1050 674 2.39
I 26000 760 631 2.3
18 24000 620 560 207
19 22000 525 537 190
20 20000 340 492 174
A 19000 280 463 166
2 18000 1% 445 158
3 16000 120 397 141
24 14000 10 33 123
5 12000 64 298 106
2 10000 62 243 0.88
21 8000 60 19 0.70
28 6000 A 149 053
29 4500 19 12 040



Table A-9 No. of days dodecyltrimethylammonium bromide (C12TAB)
required to be adsorbed on 0.1 g MCM-41

Time, day Concentration(jamolar)

0 62000
1 56250
2 42580
3 38145
4 32100
5 31440
6 31443
/ 31430
8 31425



Table A-10 No. of days dodecyltrimethylammonium bromide (C12TAB)
required to be adsorbed on 1¢ Hi-Sil 255

Time, day Concentration(qmolar)
0 62000

56650

47520

38780

33120

31438

31435

31433

31433

O — O U1 B~ O N



Table A-I 1LC12TAB Adsorption isotherm on MCM-41
pH~ 5, solution 25 ml

No Initial CL2TAB  Final CL2TAB  C12TAB adsorftion Adsorption densit
concentration ~ concentration ~ on MCM-4 (molecules/sg. run{
(p.mol/2) (pmalil)  (pmolfg MCM-41)

1 62000 31220 6% 461
2 61000 30262 7685 4.60
3 60000 29305 1674 460
4 58000 21267 1683 460
5 56000 20387 7653 458
6 54000 23346 1664 459
7 52000 21340 7665 459
§ 50000 19430 1643 458
9 48000 17590 7603 455
10 46000 15945 1614 4,56
1 44000 13665 1564 454
12 40000 9907 1923 451
13 35000 6266 7184 430
4 32000 39507 1123 421
5 30000 2066 6964 418
16 28000 850 6788 401
17 26000 662 6335 3.19
18 24000 50 5370 352
19 22000 459 538 3.23
20 21000 43 5141 3.08
2120000 42 4394 293
2 19000 340 4665 2.19
23 18000 298 4426 2.65
2416000 264 3934 2.36
25 14000 143 3464 2.07
26 12000 112 2912 178
2710000 v 2417 148
28 8000 89 1978 118
29 6000 59 1485 0.89
0 4500 45 1114 0.67



Table A12 C12TAB Adsorption isotherm on Hi-Sil 255
pH~ 5, solution 25 ml

No Initial C12TAB  Final C12TAB  C12TAB adsorption - Adsorption densit
concentration ~ concentration  onHi-Sil 255 (molecules/sa. nm{
(Jumol/2) (p.mol/2) (pmolfg silica)

1 62000 30781 180 2.76
2 61000 29750 161 2.17
3 60000 28790 180 2.76
4 58000 26176 161 2.76
5 56000 24810 118 2.76
6 54000 22836 119 2.76
752000 20937 i 2.15
6 50000 19030 (74 2.74
9 48000 17241 769 2.12
10 46000 15213 168 2.12
1 44000 13600 760 2.69
12 40000 9760 196 2.68
13 35000 6000 125 2.57
4 32000 3360 116 2.54
55 30000 2040 699 248
16 28000 1390 665 2.36
17 26000 670 628 2.22
18 24000 790 561 2.06
19 22000 590 536 190
20 20000 430 438 173
2 19000 350 466 165
22 18000 210 443 157
23 16000 133 397 140
2414000 82 348 123
25 12000 76 298 1.06
26 10000 Il 243 0.8
21 8000 4 198 0.70
28 6000 68 148 0.53
29 4500 3 112 0.40



Table A-13 No. of days tetradecyltrimethylammonium bromide (C14TAB)
required to be adsorbed on 0.1 g MCM-41

Time, day Concentrationlamolar)
0 62000

55210

45520

39140

32390

32390

32385

32385

32380

O —J O U1 B WO N -



Tahle A-14 No. of days tetradecyltrimethylammonium bromide (C14TAB)
required to be adsorbed on 1g Hi-Sil 255

Time, day ~ Concentration(|Limolar)
0 62000

53000

42600

36500

32150

32145

32145

32145

—~N oo U1l B W N



Table A-15 C14TAB Adsorption isotherm on MCM-41
pH- 5, solution 25 ml

No. Initial CI4TAB Final C14TAB C14TAB adsorftion Adsorption densit
concentration  concentration ~ on MCM-4 (molecules/sg. nm{
(pmol/l) (pmal/L)  (pmol/y MCM-41)

1 62000 32061 1433 445
2 61000 31310 1423 445
3 60000 30305 1424 445
4 58000 28341 1413 444
5 56000 26305 1424 445
6 54000 24387 7403 443
/ 52000 22382 7405 443
8 50000 20380 7405 444
9 43000 18860 1285 4.36
10 46000 17182 1205 432
0 44000 15414 1147 4.28
12 40000 11432 1142 4.28
13 35000 6870 7033 421
14 32000 4180 6955 411
5 30000 2867 6783 4,06
16 28000 1265 6684 400
17 26000 626 6294 3.1
18 24000 69 5636 350
19 22000 536 5366 321
20 20000 405 4399 293
21 19000 390 4653 2.19
2 18000 320 420 265
23 16000 202 3950 237
24 14000 109 3455 2.07
25 12000 140 2965 178
26 10000 106 2414 148
21 6000 110 1973 118
28 6000 % 1476 0.88
29 4500 89 1103 0.66



Table 16 C14TAB Adsorption isotherm on Hi-Sil 255
pH- 5, solution 25 ml

No. nitial CL4TAB Final C14TAB CI4TAB adsorption Adsorption densit
concentration  concentration ~ on Hi-Sil 255 (molecules/sq. nm{
(jamol/2) (pmol/1) (pmol/g silica)

1 62000 31991 750 2.66
2 61000 31069 143 2.65
3 60000 30040 749 2.65
4 58000 28059 749 2.65
5 56000 26068 148 2.65
6 54000 24138 147 2.64
752000 22110 147 2.65
6 50000 20180 146 2.64
9 48000 18576 136 2.60
10 46000 16856 129 2.58
1 44000 14992 125 2.57
12 40000 11027 124 2.96
13 35000 6417 715 2.53
14 32000 3697 108 251
5 30000 2400 690 244
16 26000 1120 672 2.38
17 26000 645 629 2.23
18 24000 520 58/ 2.08
19 22000 495 538 190
20 20000 420 490 173
21 19000 296 469 166
22 18000 155 446 1568
23 16000 %8 398 141
24 14000 89 348 123
25 12000 8 298 105
26 10000 3 248 0.8
21 8000 84 198 0.70
28 6000 4 148 0.52

29 4500 Il m 0.39



Tahle A-17 No. of days cetyltrimethylammonium bromide (C16TAB)
required to be adsorbed on 0.1 g MCM-41

Time, day ~ Concentration(qmolar)
0 62000

06547

44500

37900

33563

33550

33550

33545

33540

co J oo U1l B~ WRN



Table A-18 No. of days Cetyltrimethylammonium bromide (C16TAB)
required to be adsorbed on 19 Hi-Sil 255

Time, day  Concentration(|imolar)
0 62000

54200

44523

35420

33250

33250

33250

33250

-~ OO U1 B~ WO DN



Table A-19 C16TAB Adsorption isotherm on MCM-41
pH- 5, solution 25 ml

No. Initial C16TAB Final CI6TAB ¢ 16TAB adsori)tion Adsorption densit
concentration  concentration ~ on MCM-4 (molecules/sq. nm%
(pmol/l) (pmol/L)  (pmol/g MCM-41)

1 62000 33600 7100 4.25
2 61000 32600 7100 4.25
3 60000 32080 6960 418
4 58000 30280 6930 415
5 96000 28226 6944 4.16
6 54000 26338 6916 414
752000 24507 6873 412
§ 50000 22625 6844 410
9 48000 20585 6854 411
10 46000 18170 6958 411
0 44000 16827 6793 401
12 40000 12902 6775 4,06
13 35000 6017 0746 4,04
4 32000 5060 6735 403
55 30000 3160 6705 402
16 28000 1505 6624 3.97
17 26000 1105 6224 3.3
18 24000 945 5764 345
19 22000 120 5320 3.19
20 20000 430 4880 2.9
2 18000 40 439 263
2216000 230 3043 2.36
23 14000 29 343 2.06
2412000 214 2047 176
25 10000 200 2450 147
26 8000 160 1960 117
21 6000 15 1461 0.88
28 4000 102 975 0.58



Table A-20 C16TAB Adsorption isotherm on Hi-Sil 255
pH- 5, solution 25 ml

No. nitial C16TAB Final CI6TAB C16TAB adsorption - Adsorption density
concentration concentration  on Hi-Sil 255 (molecules/sg. nm)
(p.mol/2) (pmol/1) (pmol/g silica)

1 62000 33150 21 2.55
2 61000 32250 119 2.9
3 60000 31500 113 2.5
4 56000 29850 104 2.49
5 56000 27900 103 2.49
6 54000 26150 696 241
752000 23950 101 2.48
8 50000 22000 700 2.48
9 43000 19700 108 251
10 46000 17850 104 2.49
0 44000 16100 698 241
12 40000 12150 696 241
13 35000 1250 694 2.46
4 32000 4650 684 242
15 30000 3500 663 2.35
16 28000 1680 658 2.33
17 26000 900 628 2.2
18 24000 750 561 2.06
19 22000 590 536 190
20 20000 360 491 174
21 18000 170 446 1.58
22 16000 110 397 14
23 14000 % 348 123
2412000 % 298 105
25 10000 0 248 0.88
26 8000 %0 198 0.70
21 6000 80 148 0.52
28 4000 5 % 0.35



Tahle A-21  Number of carbons in the surfactant tail and adsorption density

No. of carbons in ~ Adsorption density Adsorption density
surfactant tail ~ at /1l of MCM-41 at 1I/ll1 on Silica (HiSil-255)

(molecule/sq. nm) (molecule/sg. nm)
8 383 2.48
10 37 2.34
12 31 1.65
14 317 141

16 240 142



Table A-22 Number of carbons in the surfactant tail and adsorption
density at region 1I/1V transition of MCM-41 and Hi-Sil 255

No. of carbons in -~ Adsorption density Adsorption density
surfactant tail ~ at I11/IV of MCM-41 at 111/1V on Silica (Hi-Sil 255)

(molecule/ sg. nm) (molecule/ s. nm)
8 4.73 2.76
10 443 2.49
12 4.37 2.36
14 4.19 2.23

16 2.40 142



Table A-23 Number of carbons in the surfactant tail and maximum
adsorption density of MCM-41 and Hi-Sil 255

No. of carbons in- Maximum Adsorption  Maximum Adsorption

surfactant tail on MCM-41 on Silica (Hi-Sil 255)
(molecule/ sg. nm)  (molecule/ sq. nm)
8 491 2.98
10 4.79 2.87
12 4.55 2.76
14 4.40 2.65

16 419 2.55



Tahle A-24 Length of surfactant ion/diameter of the average pore and
maximum adsorption density ofMCM-41

Length of surfactant ion Maximum Adsorption
per diameter of average pore  Density (jimol/g MCM-41)
0.244 491
0.306 4.79
0.367 4.55
0.428 443

0.488 419



Table A-25 Length of surfactant ion per diameter of average pore and
Maximum adsorption density

Length of surfactantion ~ Maximum Adsorption
per diameter of average pore  (pmol/g Hi-Sil 255)

0.045 2.98
0.057 2.87
0.068 2.76
0.079 2.65

0.091 2.95
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