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APPENDICES

Appendix A Surface Tension of Surfactant Solutions

Table AL Surface tension of SDS surfactant solutions at pH5, pH7 and pH9

Initial surfactant

concentration! pM)

200
400
600
600

9H5

1.29
70.60
69.46
68.30
67.64
60.55
h1.14
46.90
43,64
41.23
3841
38,50
38.46
38.29
38.15
38.34

Surface tension (mN/m)

9H9
148
70.29
67.87
67.06
05.52
h8.79
50.94
46,53
4343
40.95
38.46
37.64
37,63
3744
31.24
3147



Table A2 Surface tension of CTAB surfactant solutions at pH5, pH7 and pH9

Initial surfactant

concentration(pM) H5

100 51.09
200 5675
300 5191
400 47.95
500 13,67
600 40.73
700 37.84
800 36.52
900 36.27
1,000 3641
1,500 36.16
2000 36.3
3.000 36.47
5000 36.34
8:000 35.79
10,000 36 36

Surface tenﬂgn (mN/m)
50.97
57.05
52.10
4853
4397
40.40
3799
36.80
36.08
35.76
3542
311
35.39
34.84
34.96
34.99
35.22

H9

0.45
26.70
51.62
4733
4355
39.38
38.12
36.50
3041



Table A3 Surface tension of AE7 surfactant solutions at pH5, pH7 and pH9

Initial surfactant

concentration(pM)

7pH5
0.85
69.08
67.02
64.50
63.17
61.50
60.81
59.64
57.93
56.39
h4.59
51T
49.30
41.07
35.85
32.12
30.84
30.96
3041
30.03
28.83

Surface tenﬂgn ( INfm)
it
69.07
66.46
64.39
62.65
61.18
60.52
59.09
58.62
5545
54.34
53.79
0127
4011
36.05
34.05
31.10
3057
30.88
29.63
28.86

152
70.00
66.57
64.43
62.58
6L./1
59.12
58.04
57.8
96.37
9471
01.21
4897
38.43
30.46
33.13
30.80
30.9
31.06
29.20
28.13



Appendix B Adsorption Isotherm of Surfactant Solutions

Table BL Adsorption isotherm of SDS surfactant solutions on talcum powder at

PHS, pH7 and pHY

|nitialsurfactant
concentration
(M)
200
400
600
800
1,000
2,000
4000
5,000
6,000
7,000
8,000
9,000
10,000
12,000
15,000
20,000

Equilibrium surfactant
concentration(|iM)

pHS
161.53
312.36
469.36
696.05
717.83
121465
2,800.37
3,138.85
4,642.68
5,649.68
6,97/3.25
1,966.88
8,624.20
10,554.14
13,617.83
18,643.31

pHT

149.46
332.54
496 60
102 11
118.99
1,588.73
3,215.46
4144.14
5,131.33
6,147.98
1,210.98
6,263.15
9,192.83
11,223.57
14,368.99
19,269.70

9H9
171247
355.83
549.20
74379
812.62
1,698.53
3439.77
4337.16
5,258.13
6,289.99
1.272.15
8,317.40
9,292.54
11,338.43
14 404.08
1925430

Amount of adsc)rbed
surfactant
Aomole/m2

BHS BH7 8H9
61 80 A
139 107 070
2.08 164 081
229 15 089
448 352 297
1251 655 480
1900 1152 88
2003 1365 1048
2163 1383 175
238 B4 1B
2273 15 1151
275 1134 1090
2185 1283 1A
229 1240 1056
2199 1000 943
2145 1161 1187



5

Table B2 Adsorption isotherm of CTAB surfactant solutions on talcum powder at
PHS, pH7 and pHY

Initial surfactant Equilibrium surfactant Amo ‘éﬂtrf%&agﬁf”bed
concentration concentration(pM) (pmole/m?
(M) £ OpL o g s T
100 151 3.05 9.69 99 90 %
200 7443 86.30 82 3 198 1.80 1.86
300 89.85 15059 14249 333 231 2 50
400 12509 22833 21082 435 2.12 3.00
500 16796 26328 27120 524 3.76 3.63
600 19720 28456 31994 637 501 4.43

700 21223 3079 39378 677 554 486

800 29880 40365 30578 791 626 782

900 31131 - 41038 45112 8% 773 103

1,000 42309 61585 52636 911 609 7.0

1,500 93408 105837 103462 897 699 736

2,000 135677 140819 13835 1019 935 976

3,000 220488 230401 232376 1164 1104 1069
5,000 419896 429616 432337 1267 1178 1073
8,000 122133 128820 731707 1222 1125 1082
10,000 014103 92/037 935484 1358 1156 1022
15,000 1423492 1418121 1435484 1209 1287 104
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Table B3 Adsorption isotherm of AE7 surfactant solutions on talcum powder at
pH5, pHT and pHI

Initial surfactant Equilibrium surfactant Amount of adsorbed surfactant
concentration concentration(pM) (pmole/m2)

M H5 H/ H9 H5 H/ H9
(p26 ) f5.89 {)6.49 f5.70 8.16 8.15 8.16
30 1687 1816 174 02 0.19 0.23
32 1715 1980 1703 04 0.19 0.24
36 1609 194 1763 032 0.26 0.29
40 1739 1B 1821 036 0.34 0.35
o0 1890 2076 1900 049 0.46 0.49
80 2589 1993 194 08 0.9 0.96
100 380 2487 2199 102 119 124
140 45 B9  BA 14 162 169
180 0967 9291 4168 191 201 210
220 1213~ 6756 6284 2.4 2.42 249
260 8341 ~ 8293 7754 279 2.80 291
280 6775 10083 %659 305 2.85 291
300 12196 12309 11977 283 281 2.81

500 31175 31974 31516 300 2.86 2.93
700 50078 51710 51128  3.09 291 2.99



Appendix ¢ Zeta Potential Measurements

Table CI Zeta potential of talcum powder in water with various pH

Zeta
Potential
(mV)

BRkBEBSwomuaoogisowro s

Average

214 298 302

45.26
4142
46.64
5117
48.42
51.89
58.81
54.58
4349
48.80
52.33
45.49
44 60
51.89
53.02
45.67
49.60
54.71
4590
50.52
44.24
41.20
5142
5131
41.20
49.26

29.09
21.21
30.04
25.13
33.28
31.36
30.53
24.26
28.05
29.10
3198
32.28
24.12
23.63
30.04
27.05
29.93
29.58
31.84
28.46
28.11
30.94
32.65
28.53
31.44
28.96

26.44
21,11
26.60
29.53
21.89
22.60
25.60
211
2140
23.13
21.16
2691
2345
2596
21,51
2497
29.07
24.54
2147
21.15
2147
20.85
26.44
25.39
2042
25.25

413
-39.00

-41.00
-40.80
-44.30
-44.00

-35.90
-43.40

-31.30
-35.40

-31.10
-40.60
-45.60
-45.20
-42.40
-39.00
-42.80
-31.90
-36.10
-40.90
-31.30
-44.30
-33.00
-39.30
-42.80
-42.10
-40.31

pH
513

-48.20
-30.30
-43.90
-36.90
-49.20

-34.6

-46.10
-44.60
-40.60
-04.20
-36.60
-49.20
-42°50
-50.60
-44.60
-44.20
-47.50
-46.40
-46.40
-46.90
-49.00
-44 00
-43.30
-53.00
-49.30
-44.96

6.13

-50.80
-53.00
-44.20
-45.60
-41.60
-48.80
-56.80
-49.10
-45.30
-44.00
-52.60
-48.80
-90.60
-90.30
-52.00
-48.00
-45.70
-45.60
-47.60
-49.50
-49.00
-50.00
-49.10
-53.10
-52.00
-48.95

1.26

-59.20
-53.60
-59.60
-56.60
-61.90
-59.80
-91.90
-58.10
-96.80
-59.80
-60.20
-59.60
-61.30
-56.30
-61.90
-60.20
-59.20
-99.60
-9/.10
-91.00
-59.40
-60 90
-61.90
-96.80
-56.80
0911

8.06

-69.80
-11.20
-11.20
-69.80
-19.10
-63.30
-60.10
-62.80
-12.50
-10.80
-11.30
-63.10
671 %0
-63.40
-60.70
-64.40
-61.50
-60.00
-64.00
-11.20
-66.00
-10.30
-10.00
-63.30
-68.60
-67.29

9.18

-68.30
-63.50
-19.30
-61.60
-64.30
-10.60
-12.90
-10.60
-61.60
-62.70
-12.50
-64.20
-62.20
-15.90
-68.40
-13.60
-12.30
-711.90
-68.30
-65.40
-63.20
-711.30
-60.10
-61.20
-69.20
-68.04
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Table C2 Zeta potential of talcum powder in SDS surfactant at 0.2CMC

concentration

Zeta Potential (mV)

RS r b SikiEhEBwom—wooi~wro

19
20
Average

gHS
-69.30
-61.30
-49.90
-47.20
-61.30
-53.40
-51.20
-59.00
-58.00
-62.80
-57.00
-60.90
-46.10
-64.30
-51.10
-51.40
-48.90
-64.40
-56.40 .
-52.20
-56.31

EHY

-04.40
-15.90
-13.20
-81.70
-68.30
-16.10
-15.90
-81.20
-68.80
-67.60
-14.70
-10.20
-71.90
-61.10
-64.10
-19.50
-16.80
-19.00
-64.80
-13.80
-13.75

EHQ
-86.00
-87.00
-8000
-83.00
-87.00
-98.70
-84.00
-97.60
-82.00
-80.00
-88.00
-83.00
-97.40
-98.50
-93.50
-97.90
-94.90

-860

-95.60
-91.20
-89.56



Zeta Potential (mV)

1

SR bSRkEBwm—wooi~onro

Average

H5
i

-81.40
-86.40
-19.50
-84.40
-81.40
-96.90
-81.60
-86.80
-89.80
-80.00
-18.00
-83.90
-82.60
-82.40
-82.90
-86.60
-19.50
-83.10
-19.30
-83.90

60

Table C3 Zeta potential of talcum powder in SDS surfactant at CMC concentration

8H7
-98.00
-84.80
-90.80
-89.50
-85.10
-89 80
-90.80
-94.20
-99.10
-95.50
-85.30
-89.80
-95.50
-90.30
-80.90
-8920
-92.20
-89.80
-80.90
-90.80
-90.11

8H9
-93.20
-96.20
-87.50
-91.10
-93.20
-91.00
-91.70
-94.60
-93.50
-94.90

-101.00

-95.30
-89.70
-81.50
-93.00
-99.60

-101.00

-89.70
-85.80
-96.60
-93.00
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Table C4 Zeta potential of talcum powder in SDS surfactant at 2CMC concentration

Zeta Potential

SR bSRkiEBwomwoc o ro

Average

(mv)

gHS
-85.10
-92.30
-86.10
-86.70
-93.20
-86.10
-86.70
-93.20
-86.70
-86.70
-94.50
-85.60
-88.30
-99.40
-87.50
-92.50
-82.60
-94.50
-93.90
-94.80
-89.82

gH?
-88.30
-94.20
-88.30
-94.50
-81.70
-88.30
-86 70
-95.50
-90.00
-89.20
-90.10
-86.90
-92.60
-92.00
-92.00
-89.80
-95.50
-86.10
-87.50
-88.90
-90.20

8H9
-90.00
-89.50
-88.00
-87.50
-38 60
-94.50
-89.20
-96.20
-93.20
-88.60
-94.20
-9030
01 10
-91.40
-90.80
-86.70
-90.00
-88.00
-90.00
-86.90
-90.23
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Table C5 Zeta potential of talcum powder in CTAB surfactant at 0.2CMC

concentration

Zeta Poterltial (mV)

R EhEEESERREBwo—wo oo

20
Average

H5

1.1
57.00
26.75
57.00
50.53
59.25
59.64
9942
53.38
51.03
56.62
59.16
9242
53.38
54,01
5141
56.75
49,96
50.03
9243
54.82

H7

6.51
52.00
66.24
69.60
50.39
5141
61.89
6291
58.20
59.18
61.29
26.02
58.90
ol 4T
63.78
58.90
61.08
50.32
61.62
59.40
58.65

H9

2.00
67.90
60.59
6.3
64.23
64.46
59.25
62.52
58.97
62.10
64.92
59.74
58.34
60.97
5746
62.10
95,60
26.63
63.68
56.40
61.17



Table C6 Zeta potential of talcum powder in CTAB surfactant at CMC
concentration

Zeta Potential (mV) H5 H/ H9
1 3.23 5.1 3.94
2 55.67 50.18 62.42
3 56.68 63.33 67.45
4 60.38 61.39 5841
5 51.09 65 05 67.20
6 6291 64.00 58.80
1 61.60 5841 68.64
8 64.92 61.08 12.22
9 5046 57.28 63.78
10 54.08 63.78 1138
1l 0317 68.39 12.22
iV, 58.52 62.31 10 82
13 60.13 53.83 64.92
14 5046 62.00 67.37
15 58.90 58.69 59.58
16 56.51 59.96 60.59
7 54.85 60.87 62.81
18 54.85 63.23 65.19
19 61.69 62.42 67.90
20 53.24 59.07 67.62

Average 51.20 60.95 05.16
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Table C7 Zeta potential of talcum powder in CTAB surfactant at 2CMC

concentration

Zeta Potential (mV)

1
2
3
4
5
6
/
8
9
1

(e

il
iV
13
14

Average

Ho
3.3
81.19
1953
18.87
60.84
10.96
68.53
11.67
16.86
1585
69.41
1161
8267
69.03
16.31
1251
14.16
821
6282
19.71
1599

H/

5.85
92.62
85.45
84.64
16.02
1493
19.36
84.35
1167
89.24
81.54
86.04
81.37
13.88
89.49
11671
14,62
1901
18.10
81.54
80.89

H9

8.45
83.58
89.91
83.97
89.49
90.79
81.54
84.54
84.18
86.04
81.37
86.67
81.19
84.83
84.85
84.64
85.03
8340
86.69
8340
84.12
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Table C8 Zeta potential of talcum powder in AE7 surfactant at 0.2CMC

concentration

Zeta Potential

SR BSRkEBSwouwdocorrwrd -

Average

(mv)

gHB
-38.00
-41.60
-46.00
-39.80
-44.10
-40.70
-44 40
-38.70
-44 40
-38.80
-38.40
-39.70
-42.00
-40.40
-4550
-48.00
-35.02
-47.00
-42.80
-44.40
-41 98

pHT

-41.20
-46.50
-47.50
-47.50
-45.10
-43.50
-38.90
-42.70
-36.30
-32.10
-42.70
-36.80
-34.40
-43.50
-42.80
-44.40
-39.80
-43.50
-42.00
-41 50
-41.99

pHI

-40.60
-46 10
-44.00
-42.10
-41.80
-40.00
-4340
-51.30
-41.60
-38.10
-39.40
-43.70
-31.20
-38.90
-41.70
-43.40
-42.50
-44.00
-45.60
-47.00
-42.62
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Table C9 Zeta potential of talcum powder in AE7 surfactant at CMC concentration

Zeta Poterltial (mV)

e bSkEhEBwom—woooi~owro

Average

gHS

-29.80
-61.70
-44.50
-4390
-47.80
-39.00
-38.50
-40.10
-39.00
-38.00
-40.00
-35 50
-42.10
-41.10
-41.50
-45.50
-42.30
-43.00
-39.80
-40.00
-43 19

pH/

-49.00
-5620
-43.50
-40.10
-42.30
-48.40
-51.60
-47.00
-52.90
-50.30
-53.10
-50.60
-47.00
-53.80
-51.80
-51.60
-41.10
-04.70
-52.90
-05.30
-50.02

gHQ
-59.20
-52.50
-51.00
-51.40
-50.30
-54.40
-51.30
-48.50
-57.00
-49.20
-48.80
-54.70
-54.90
-54.00
-55.00
-59.00
-52.00
-56.00
-53.80
-55.90
-53.45
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Table CIO Zeta potential of talcum powder in AE7 surfactant at 2CMC

concentration

Zeta Potential (mV)

SR BSRkEBSwomowocoi B~

Average

pHb

-49.10
-44.10
-44.40
-51.60
-49.20
-46 90
-41.00
-50.10
-50.50
-58.00
-02.30
-49.90
-45.80
-51.40
-01.00
-51.%0
-49.30
-44 40
-51.60
-52.30
-49.84

gH?
-53.00
-61.00
-59.10
-52.30
-52.10
-53.40
-52.50
-51.20
-55.80
-56.90
-56.00
-55.80
-56 80
-51.40
-54.10
-48.60
-56.80
-49.30
-49.90
-49.30
-54.07

EH9

-62.70
-66.20
-61.80
-65.00
-60.00
-61.80
-65.60
-51.60
-61.10
-64.50
-61.10
-67.10
-51.10
-64.20
-59.40
-69.30
-65.10
-51.30
-65.10
-60.00
-62.60



Appendix D Dispersion Stability Measurements

Table D1 Absorbance of talcum powder in water at 12,000 sec

pH Absorbance
5 0.1147
! 0.1731
9 0.2192

Table D2 Absorbance of talcum powder in SDS surfactant at 12,000 sec

H Absorhance

P 0.2CMC CMC 2CMC
5 0.2573 03299 0.3680
7 0.2957 03327 03537
9 03127 0.3299 0.3410

Table D3 Absorbance of talcum powder in CTAB surfactant at 12,000 sec

H Absorbance

P 0.2CMC CMC 2CMC
5 0.2301 02934 03360
7 02325 0.2944 03429
9 02418 02737 03316

Table D4 Absorbance of talcum powder in AE7 surfactant at 12,000 sec

H Absorbance

P 0.2CMC CMC 2CMC
5 0.1738 0.2848 03176
7 01934 02780 0.3051
9 02270 0.2451 0.3149



Appendix E Contact Angle Measurements

Table El Contact angle of SDS surfactant

Surfactant Concentration (pmol/1)

0
200
800

2,000
5,000
1,000
8,000
9,000
10,000
12,000
15,000
20,000

£2H85

59.90
58.25
55.90
4135
34.00
32.10
2940
21.60
2590
26.10
26.60

Table E2 Contact angle of CTAB surfactant

Surfactant Concentration (pmol/L)

0
100
400
600
600
1,000

2,000
3,000
5,000
8,000
10,000

Hd

2.85
59.40
56.30
53.79
4440
38.30
33.05
3040
29.25
28.00
25.65

Contact Angle (degree)

(?7 05

61.70
59.70
56.20
48 00
38.85
31.85
3145
28.50
21.80
28.10
28.10

Contact Angle (degree)

é)7 05

60.60
58.05
5340
42.75
36.65
33.25
30.35
21.85
28.05
26.55

HI

8.30
60.75
93,60
53.90
4440
37.25
33.80
31.80
31.90
30.95
31.60
31.50

H9

8.30
62.50
58.70
52.10
42.90
38.90
3195
3145
30.65
28.50
29.10

69



Table E3 Contact angle of AE7 surfactant

Surfactant Concentration (pmol/L)

0
22
26
30
36
50
100
180

é)HS
2.85
5745
55.80
52.45
51.60
49 3
4050
31.30

Contact Angle (degree)

(?7.075
58.20

95.80
54.95
53.10
51.05
4215
37.55

H9

8.30
59.90
58.60
26.85
53.00
4855
4395
35.60

10
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