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APPENDICES

Appendix A: Foaming property of the surfactant system 1 in the presence of water
hardness.

Concentration of SDS = 4%wt. (0.122 M)
Concentration of coconut oil sodium soaps = 0.55%wt. (0.023 M)

Table A-I The change of foam height with time of the surfactant system Lat 50 ppm
of bivalent ions (Ca2+and Mg24) using Shaking method.

Tire Fpam height (cm) |
min) Ca+and Mg+ with HCO3 with HSOT
50 ppm 50ppm - 100 ppm 50 ppm 100 ppm
0 1.65 6.61 6.9 6.66 130
1 1.65 6.50 5.25 6.54 1.25
2 1.65 6.31 4,05 6.45 121
3 153 5.59 3.65 6.33 6.15
4 1.38 5.13 3.15 5.23 398
5 .33 4.26 2.9 3.74 3.26
6 1.25 3.74 2.62 2.79 243
1 6.68 3.29 2.55 2.29 2.40
8 5.93 2.96 2.25 2.01 240
9 5.10 243 2.10 176 2.29
10 4.55 217 2.00 1.60 2.00
11 3.65 193 18 143 185
12 3.08 1.66 1.70 1.39 1.64
13 255 159 155 123 161
il 2.13 140 135 116 160
15 193 133 125 1.06 153
16 165 123 1.20 1.01 150

17 150 1.19 1.20 0.96 139



Foam height (cm)

(Tn']:”ne) Caz+and M2+ with HCO. with HSO.
50 ppm 50ppm 100 ppM 50 ppm 100 ppm

18 1.30 1.11 1.05 0.94 137
19 1.08 1.09 1.00 0.93 1.30
20 1.03 1.06 1.00 0.90 125
21 0.98 1.03 0.90 0.90 1.20
22 0.93 0.99 0.90 0.90 1.20
23 0.90 0.97 0.90 0.90 1.09
24 0.90 0.9 0.90 0.90 1.05

25 0.90 0.94 0.85 0.90 1.00
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Caztand Mg+
150 ppm
1.65
1.63
1.63
1.58
143
6.78
6.01
5.48
5.36
497
407
346
3.10
2.53
2.21
2.14
2.00
19
187
187
174
163
15
146
137
123

Foam height (cm)
with HCO3
50ppm 100 ppm
6.65 5.9
6.60 515
6.40 4.80
6.00 4.50
3.10 3.50
3.3 3.05
2.35 2.15
2.10 155
1.90 1.40
180 1.30
175 1.30
1.60 1.25
150 1.20
1.3 1.10
1.25 1.05
1.20 1.00
115 0.95
1.10 0.95
0.90 0.95
0.90 0.95
0.85 0.95
0.8 0.90
0.80 0.90
0.80 0.85
0.80 0.85
0.80 0.80

with HSO4"

50 ppm 100 ppm
1.30 6.64
113 0.64
6.53 6.17
5.17 5.76
4.57 447
4.20 363
407 2.89
3.60 251
340 231
313 2.04
2.90 1%
2.7 184
2.60 174
247 156
2.17 147
2.00 14
183 134
173 124
163 0.9
160 081
153 0.67
150 0.67
143 0.64
143 0.61
133 0.61
130 0.61
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Caztand Mg+
300 ppm
1.98
191
.90
181
1.3
6.20
5.54
5.24
4.60
4.45
3.73
3.50
2.15
2.49
2.23
2.10
198
185

1.68
1.66

163
153
145
139
134
1.30

Foam height (cm)
with HCCV
50ppm 100 ppM
.11 7.90
759 780
719 7.68
7.00 1.36
6.31 6.48
595 5.74
4.29 4.80
3.96 4.12
345 344
3.20 2.98
2.91 2.60
2.13 2.28
2.95 2.04
2.46 1.78
2.30 158
2.06 148
1.38 1.38
1.26 1.26
1.18 1.18
1.06 1.10
1.01 1.08
0.96 1.04
091 0.96
0.89 0.92
0.85 0.86
0.84 0.86

M g 2+) using Shaking me

th o

d.

with HSO4
50 ppm 100 ppm
8.10 8.48
8.10 8.43
8.10 8.38
193 8.0
1.67 155
1.20 6.75
5.10 6.73
4.80 450
447 4.43
4,07 4.28
3.10 4.15
290 3.08
2.30 2.63
2.00 2.30
1.60 2.03
147 1.78
1.30 1.65
1.20 155
1.10 143
107 1.3
1.00 1.28
1.00 1.20
097 113
097 1.08
097 1.08
097 1.05



Appendix B: Foaming property of the surfactant system 2 in the presence of water
hardness.

Concentration of SDS = 4%wt. (0.122 M)

Concentration of coconut oil sodium soaps = 0.55%wt. (0.0234 M)

Concentration of the synthetic of 12-15 carbon chain length detergent alcohol
condensed with 7 moles of ethylene oxide = 2.40%wt. (4.69 mM)

Table B-I The change of foam height with time of the surfactant system 2 at 50 ppm
of bivalent ions (Ca2+and Mg24) using Shaking method.

Tire Foam height (cm) |
(i) Caztand Mgzt with HCO3 with HSO4"
50 ppm 50ppm 100 ppm 50 ppm 100 ppm
0 1.83 1.86 1.19 1.99 8.24
1 1.80 1.83 11 1.56 8.16
2 1.19 .19 1.1 1.50 8.14
3 1.76 .75 1.70 1.50 8.10
4 1.0 1.75 1.68 147 8.08
5 1.10 1.15 1.68 147 8.02
6 1.69 .75 1.66 141 1.12
1 1.69 1.75 1.66 141 1.66
8 1.67 1.75 1.65 1.46 1.60
9 1.67 1.75 1.65 1.46 1.60
10 1.67 1.15 1.64 1.44 1.60
1 1.67 1.15 1.63 143 1.56
12 1.67 1.7 161 1.40 152
13 1.67 1.75 161 1.40 1.46
14 1.66 1.74 1.40 1.31 1.4
15 1.66 1.74 1.13 1.31 1.4
16 1.66 113 6.73 1.31 142
17 1.66 .13 6.73 1.30 1.30
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Caztand Mg+
50 ppm
1.66
1.66
1.64
1.64
1.64
1,63
161
147

Foam height (cm)

with HCOs3
50ppm 100 ppm
1.66 6.70
158 6.68
1.58 6.61
1.58 6.60
1.58 0.56
1.56 0.53
1.23 6.48
.00 6.26

with HSO4
50 ppm 100 ppm
1.19 1.16
1.19 1.10
1.19 1.10
1.19 1.02
1.1 6.64
117 6.64
1.14 6.60
114 6.60



Table B-2The change of foam height with time of the surfactant system 2 at 150

ppm ofbivalentions (Ca2+ and M g2+) using Shaking method.

Time anm height (cm)
min) Ca2+and Mg+ with HCOs with HSO4
150 ppm 50ppm  100ppm 50 ppm 100 Jpm
0 8.03 1.68 6.56 6.78 71.20
1 1.94 7.68 6.53 6.68 1.15
2 791 1.68 6.51 6.60 710
3 183 1.68 6.51 6.48 1.02
4 1.7 1.62 0.47 6.28 6.9
5 117 .55 6.47 6.23 6.92
6 117 155 6.41 6.18 6.83
T 1.76 143 6.41 6.15 6.77
8 1.74 1.35 6.41 6.13 6.62
9 1.74 1.32 6.41 6.13 6.42
10 147 1.27 6.40 6.05 6.23
1 141 .18 0.40 6.00 582
12 141 1.12 6.34 6.00 h.12
13 141 6.97 6.34 6.00 548
14 141 6.87 6.34 6.00 YAl
15 121 6.87 6.34 6.00 523
16 119 6.83 6.34 6.00 520
17 1.14 6.57 599 6.00 515
18 7.09 6.40 513 6.00 512
19 6.9 6.37 h.13 6.00 5.05
20 6.93 598 513 6.00 4.98
21 6.81 5.80 h47 6.00 487
22 6.79 5.15 bA47 6.00 4.70
23 6.59 5.10 5.20 6.00 4.63
24 6.41 5.00 4.96 5.98 4.58
5 6.09 477 4.89 5.98 4.58
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6.16
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5.80 5.7
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with HSO4
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5.81 5.70
5.80 5.63
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5.67 5.9
5.63 545
5.63 540
5.63 5.33
5.63 5.18
5.57 5.15
5.23 5.15
5.23 5.15
5.23 5.15
5.20 5.10
5.20 5.05
5.17 498
5.17 4.90
5.10 4.90
4.87 4,90
483 4.88
4.80 488
4.80 483
4.80 433
4.17 433
4.17 433
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Appendix C: Foaming property of the surfactant system 3 in the presence of water
hardness.

Concentration of SDS = 4.00%wt. (0.122 M)

Concentration of coconut oil sodium soaps = 0.55%wt (0.0234 M)

Concentration of the synthetic of 12-15 carbon chain length detergent alcohol
condensed with 7 moles of ethylene oxide = 2.40%wt. (4.69 mM)

Concentration of DEGMBE = 2.80%wt. (17.26 mM)

Table C-I The change of foam height with time of the surfactant system 3 at 50 ppm
of bivalent ions (Ca2+and Mg2) using Shaking method.

Tire Foam height (cm) |
(i Caztand Mg+ with HCO3 with HSO4
50 ppm 50ppm 100 ppm 50 ppm 100 ppm

0 9.80 9.59 8.56 9.77 8.28
1 9.79 9.53 8.46 9.73 8.13
2 9.74 9.45 8.41 9.67 1.78
3 9.71 9.45 8.23 9.64 .15
4 9.71 9.40 8.20 9.64 1.13
5 9.70 9.40 8.11 9.64 1.10
6 9.70 9.19 1.56 9.60 1.68
1 9.70 9.13 148 9.59 1.68
8 9.69 8.94 143 9.36 1.68
9 9.69 8.74 1.10 9.36 1.68
10 9.69 8.43 6.23 9.34 1.68
1 9.69 8.28 6.04 9.34 1.63
12 9.69 8.23 5.78 9.34 1.60
13 9.69 8.16 5.58 9.29 153
14 9.69 8.06 5.35 9.21 148
15 9.69 8.05 5.18 9.11 1.38



Foam height (cm)
Time
Ca2+and MgZF with HCO3' with HSOT

50 ppm 50ppm 100 ppm 50 ppm 100 ppm

(min)

16 9.69 111 5.06 9.01 1.18
17 9.69 161 4.30 9.00 1.18
18 9.10 1.2 4.56 8.9 1.18
19 6.01 1.19 440 8.9 113
20 8.47 1.10 4.25 8.97 6.78
2 8.40 6.25 416 8.39 6.63
22 6.31 6.09 4,06 8.26 6.50
23 8.21 5.98 4,00 8.24 6.38
24 1.80 5.84 3.1 8.16 6.25

25 1.64 5.83 3.60 8.07 6.23



Table C-ZThe change of foam height with time o f the surfactant system 3 at 150

ppm ofbivalent ions (Ca2+ and M g2+) using Shaking method.

Tire Foam height (cm) |
min) Caztand Mg+ with HCOs" with HSOT
150 ppm 50ppm  woppm 50 ppm 100 Jpm
0 1.76 1.56 6.73 6.70 6.73
1 1.76 148 6.62 6.65 6.67
2 1.0 143 6.40 6.65 6.63
3 1.63 1.36 6.17 6.65 6.63
4 1.56 6.81 6.12 6.65 6.57
5 147 6.69 6.03 6.65 6.57
6 1.2 6.94 5.88 6.65 6.57
1 6.91 6.43 5.62 6.5 6.40
8 6.91 6.33 ) 6.20 6.20
9 6.64 6.21 5.18 6.15 5.97
10 6.31 5.95 5.10 6.15 5.67
1 6.23 5.8 4.57 5.50 497
12 6.16 5.49 4.50 5.25 4.70
13 5.80 5.3 440 5.25 453
14 5.69 5.18 433 5.25 447
15 5.4 5.06 4.28 5.25 443
16 5.1 4.69 423 5.10 433
7 5.06 458 4.17 4,95 4.20
18 4.9 431 407 4.65 4,07
19 4.17 4.25 4.00 4.6 403
20 459 418 3.90 4.60 387
21 451 413 3.85 4.5 3.1
22 447 4,08 3.18 4.50 350
23 441 3.95 3.1 4.50 3.30
24 433 3.80 3.75 4.50 317

25 4.29 3.13 3.75 4,50 3.03



Table C-3The change of foam height w ith time o f the surfactant system

ppm o fbivalentions Caz2+ and M 2+) usin S hakin m ethod
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Caztand Mg+
300 ppm
6.08
6.01
6.01
6.00

5.99
5.93
5.89
5.85
5.8
5.68
5.15
5.1
5.04
498
4.8
4.80
4.10
4.64
451
4.46
413
411
3.98
3.94
3.86
3.64

Foam height (cm)
with HCCV
50ppm 100 ppm
5.35 5.23
5.28 5.22
5.23 5.20
5.23 b.17
5.23 5.17
4,90 5.15
4.78 5.15
4.70 5.08
4.68 493
4.60 493
458 487
433 447
4.15 3.90
413 3.80
4.10 3.62
3.98 357
3.0 352
3.68 340
3.65 318
3.60 317
353 313
3.50 313
3.50 312
345 3.07
345 3.00
3.38 2.9

with HSO4'
50 ppm 100 PpM
5.75 5.05
5.68 5.98
5.58 5.5
5.5 5.9
5.53 5.90
5.50 543
5.50 540
5.48 5.33
543 5.19
5.3 5.13
5.10 5.13
5.10 5.13
5.10 5.13
5.05 5.08
5.05 5.03
5.03 4.95
5.03 4.88
4.98 4.88
4.30 488
4.8 4,88
4.75 488
4.75 4.80
4.75 4.73
4.73 4.73
4.73 4.68
4.20 4.58



61

CURRICULUM VITAE

Name: Ms. Kanokphan Ramaken
Date of Birth: October 13, 1975
Nationality: Thai

University Education:
1997- 1999  Bachelor Degree of Chemical Engineering in Chemical
Technology, Faculty of Science, Chulalongkom University,
Bangkok, Thailand
1994- 1997  Diploma in Analytical Chemistry, Institute of Analytical
Chemistry Training, Chulalongkom University, Bangkok,
Thailand



	REFERENCES
	APPENDICES
	Appendix A : Foaming property of the surfactant system 1 in the presence of water hardness
	Appendix B : Foaming property of the surfactant system 2 in the presence of water hardness
	Appendix C : Foaming property of the surfactant system 3 in the presence of water hardness

	CURRICULUM VITAE

