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APPENDICES

Appendix A Contact angle measurement

Table A-l The contact angle of SDS solution of varying concentration on
calcium soap surface.

Concentration of SDS (raM) CaCl2  CaCl4  CaCl8  CaC22
0 68.85 17.65 87.25  100.45
2 57.35 65.25 73.8 81.05
4 02 55.95 63.6 4.9

b 48.1 53.75 59.8 705

8 478 53.35 59.55 68.75
10 47.15 52.25 59.5 67.95
20 47,55 53.15 59.45 6
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Appendix B Foaming properties of SDS solution in the presence of calcium
S0ap

Concentration of SDS = 10 mM
Concentration of calcium soap = 0.5 mM
Temperature = 30°C

pH =7

Table B-I The change in foam height with time using the Ross-Miles foam
test.

Time (min) ~ Pure SDS  CaCl2  CaCl4  CaCl8  CaC22

0 21.8 235 23.7 22.5 21.7
) 19.6 20.8 21.2 20.4 188
10 19.2 20.7 21.2 20.3 183
15 190 20.7 211 20.2 179
20 18.8 205 20.9 19.9 175
25 18.6 205 20.9 196 16.8
30 185 205 20.9 19.6 14.0
3 184 204 20.9 194 12.0
40 18.3 204 20.9 19.2 10.0
45 183 20.4 20.8 19.1 8.3

50 18.2 204 20.8 19.0 15

55 18.1 204 20.8 19.0 6.8

60 179 20.4 20.8 19.0 6.5

65 179 20.4 20.8 18.9 6.2

70 178 204 20.7 18.9 6.0

75 178 20.4 20.7 18.8 58

80 177 20.4 20.7 18.6 58

85 176 20.4 20.7 184 51

90 175 20.4 20.7 18.3 56

95 173 20.4 20.7 18.2 55
100 172 204 20.7 18.0 h4

105 172 20.4 20.7 18.0 5.3



Time (min)  PureSDS  CaCl2  CaCl4  CaCl8  CaC22

110 171 204 20.7 179 5.3
115 170 20.3 20.6 179 5.2
120 16.9 20.3 20.6 175 5.0
125 16.9 20.3 20.6 16.7 4.9
130 16.8 20.3 20.6 16.2 48
135 16.7 20.3 20.6 158 4.6
140 16.6 20.3 20.6 154 45
145 16.6 20.3 20.6 151 4.4
150 165 20.3 20.5 146 42
195 164 20.3 20.5 142 4.2
160 163 20.3 20.5 139 41
165 16.2 20.3 20.5 136 4.0
170 161 20.3 20.5 133 3.9
175 16.1 203 20.5 13.0 3.9
180 16.1 20.2 20.5 12.7 3.9
185 159 20.2 20.5 125 3.8
190 159 20.2 20.5 12.2 3.8
195 158 20.2 20.5 119 3.1
200 156 20.2 20.5 116 3.6
205 155 20.2 20.4 114 3.6
210 155 20.2 20.4 113 3.6
215 153 20 2 20.4 113 3.5
220 15.2 20.2 204 11.2 3.9
225 151 20.2 20.4 11.0 3.4
230 151 20.2 20.4 11.0 3.3
235 15.0 20.2 20.4 10.8 3.3
240 15,0 20.2 20.4 10.7 3.3
245 15.0 20.2 204 10.7 3.2
250 149 20.2 20.4 105 3.2
255 148 20.2 20.4 104 31
260 14.8 20.2 20.4 104 3.0
265 147 20.2 20.4 104 2.9
210 146 20.2 20.4 10.2 2.9
215 146 20.2 20.4 10.1 2.9
280 146 20.2 20.4 10.0 2.9
285 145 20.2 20.4 9.9 2.8
290 144 20.2 20.4 9.9 2.8



Time (min) ~ Pure DS~ CaCl2  CaCl4  CaCl8  CaC22

295 144 20.2 20.4 9.8 2.8
300 143 20.2 204 9.7 2.1
305 142 20.2 20.4 9.7 2.1
310 142 20.2 204 9.6 2.1
315 141 20.2 20.3 9.5 2.6
320 140 20.2 20.3 9.5 2.6
325 140 20.2 20.3 9.5 2.5
330 138 20.2 20.3 9.5 2.5
335 138 20.2 20.3 9.4 2.5
340 136 20.2 20.3 9.4 2.4
345 135 20.1 20.3 9.4 2.4
350 132 20.1 20.3 9.3 2.4
355 130 20.1 20.3 9.3 2.4
360 130 20.1 20.3 9.3 2.4
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appendix C  The effect of particle size of calcium soap on the foaming
properties of SDS solution

Concentration of SDS = 10 mM
Concentration of calcium soap = 0.5 mM
Temperature = 30 C

pH =T

Table ¢ -1 The change in foam height with time of sodium dodecyl sulfate
solution in the presence of calcium soap which has the particle size in the
range 0f <212 pm.

Time (min) ~ Pure SDS ~ CaCl2 ~ CaCl4  CaCl§  CaC22

0 21.8 23.0 23.5 22.6 23.0
D 19.6 204 211 20.2 20.2
10 192 20.3 20.9 20.0 199
15 19.0 20.2 20.8 20.0 193
20 18.8 20.2 20.6 20.0 183
25 18.6 20.2 20.5 20.0 17.3
30 185 20.1 20.5 199 155
39 184 20.1 20.5 199 135
40 183 20.1 204 19.8 117
45 183 20.1 204 198 103
20 182 20.1 20.3 198 9.0
29 181 20.1 20.3 198 8.0
60 179 20.0 20.3 19.8 1.2
65 179 20.0 20.3 19.7 6.9
10 178 20.0 20.3 19.7 9.8
19 17.8 20.0 20.2 19.7 0.4
80 17.1 20.0 20.2 19.7 5.0
89 176 20.0 20.2 19.7 48
90 175 199 20.2 19.6 4.6
95 17.3 199 20.1 196 45
100 172 199 20.1 19.6 44
105 172 199 20.1 19.6 43
110 171 199 20.1 195 43



Time (min)
115
120
125
130
135
140
145
150
155
160
165
170
175
180
185
190
195
200
205
210
215
220
225
230
235
240
245
250
255
260
265
270
275
280
285
290
295
300
305
310
315
320

Pure SDS
17.0
16.9
16.9
16.8
16.7
16.6
16.6
16.5
16.4
16.3
16.2
16.1
16.1
16.1
15.9
15.9
15.8
15.6
15.5
15.5
15.3
15.2
15.1
15.1
15.0
15.0
15.0
14.9
14.8
14.8
14.7
14.6
14.6
14.6
14.5
14.4
14.4
14.3
14.2
14.2
14.1
14.0

CaCl2
19.9
19.9
19.9
19.9
19.9
19.9
19.9
19.9
19.9
19.9
19.9
19.9
19.8
19.8
19.8
19.8
19.8
19.8
19.8
19.8
st
bt
i)
19.7
19.7
19.6
19.6
19.6
19.6
19.6
19.6
19.6
19.6
19.6
19.6
19.6
19.6
19.6
19.6
19.6
19.6
19.6

CaCl4
20.0
20.0
20.0
19.9
19.9
19.9
19.9
19.9
19.8
19.8
19.8
19.8
19.8
19.8
19.8
19.8
19.8
19.8
19.7
19.7
19.7
19.7
19.7
-
19.7
19.7
19.7
19.7
19.7
19.7
19.6
19.6
19.6
19.6
19.6
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19.6
19.6
19.5

CaCl8
19.5
19.2
19.0
18.4
18.0
1.1
17.3
16.9
16.5
16.2
15.9
15.7
15.4
15.1
14.9
14.7
14.5
14.2
13.9
13.7
13.6
13.4
13.3
13.2
13.1
13.1
13.0
12.8
12.7
12.7
12.6
12.5
12.4
12.3
12.2
12.2
12.1
12.0
11.9
11.8
1.7
11.5

CaC22
4.2
4.1
4.0
3.9
3.8
3.7
3.6
3.6
3.5
3.5
3.4
3.3
3.2
3.1
3.1

w
o

MO RO RO RO MO MO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
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Time (min) Pure SDS  CaCl2  CaCl4  CaCl8  CaC22

325 14.0 19.6 195 114 2.1
330 138 196 195 113 2.0
335 138 19.6 195 112 2.0
340 136 196 195 11.1 19
345 135 19.6 195 11.0 19
350 132 195 195 11.0 19
399 13.0 195 195 109 19
360 130 195 195 109 19

Table c-2 The change in foam height with time of sodium dodecyl sulfate
solution in the presence of calcium soap which has the particle size in the
range of 212-425 pm.

Time (min) ~ Pure SDS ~ CaCl2 ~ CaCl4  CaCl8  CaC22
0 21.8 235 23.7 23.0 23.6

5 19.6 21.1 214 204 20.5
10 192 20.9 214 20.4 20.0
15 19.0 20.8 214 20.2 195
20 18.8 20.7 212 20.1 18.8
25 18.6 20.7 21.2 20.0 18.2
30 185 20.6 21.2 20.0 16.9
3 184 20.6 21.2 20.0 154
40 18.3 20.5 21.1 20.0 135
45 183 20.5 21.1 199 124
50 182 20.5 21.1 199 117
29 181 20.5 21.1 198 104
60 179 20.5 21.0 19.7 9.9

65 179 204 210 19.7 9.2

10 178 20.4 21.0 196 8.6

15 178 20.4 20.9 195 8.4

80 177 204 20.9 195 8.2

89 176 20.3 20.9 194 1.8

90 175 20.3 20.9 194 1.3

9 17.3 20.3 20.9 193 1.1
100 172 20.3 20.9 19.2 1.0
105 172 20.3 20.8 192 6.8



time (min) Pure SDS  CaCl2  CaCl4  CaCl8  CaC22

QD

110 171 20.2 20.8 19.2 6.6
115 17.0 20.2 20.8 192 6.3
120 169 20.2 20.8 191 6.2
125 16.9 20.2 20.8 18.8 6.1
130 16.8 20.2 20.8 18.2 6.1
135 16.7 20.1 20.8 177 6.1
140 16.6 20.1 20.8 174 9.9
145 16.6 20.1 20.8 17.0 9.8
150 165 20.1 20.8 16.6 9.1
195 164 20.1 20.8 16.2 9.1
160 16.3 20.0 20.8 159 9.6
165 16.2 20.0 20.7 156 2.4
170 16.1 20.0 20.7 154 5.1
175 16.1 20.0 20.7 151 5.1
180 16.1 20.0 20.7 148 9.0
185 159 20.0 20.7 145 9.0
190 159 20.0 20.6 144 5.0
195 158 20.0 20.6 142 49
200 156 20.0 20.6 139 49
205 155 20.0 20.6 136 48
210 155 19.9 20.6 134 4.1
215 153 199 20.6 133 47
220 152 199 20.5 131 4.6
225 151 199 20.5 13.0 45
230 151 199 20.5 129 £d
235 15.0 199 20.5 12.8 44
240 15.0 198 20.5 12.8 43
245 150 19.8 20.4 12.7 43
250 149 19.8 20.4 125 42
253 14.8 19.7 20.4 124 41
260 148 19.7 20.3 124 41
265 147 19.6 20.3 124 41
210 146 196 20.3 12.2 40
215 146 19.6 20.3 12.1 3.9
280 146 19.6 20.3 12.0 3.8
285 145 196 20.3 119 3.1
290 144 196 20.3 118 3.6
295 144 196 20.3 118 3.6
300 143 195 20.3 117 3.4
305 142 195 20.3 115 3.3
310 142 195 20.3 115 3.3



Time (min) Pure SDS  CaCl2z  CaCl4d  CaCl8 CaC22
315 141 195 20.2 114 3.3
320 140 195 20.2 11.2 3.2
325 14,0 195 20.2 11.1 3.2
330 138 195 20.2 11.0 3.2
335 138 195 20.2 109 31
340 136 194 20.1 10.8 31
345 135 194 20.1 10.7 3.1
350 132 194 20.1 10.7 31
399 13.0 194 20.1 10.7 31
360 13.0 194 20.1 10.6 31
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appendix 0 The effect of concentration of calcium soap on the foaming
properties of SDS

Concentration of SDS = 10 mM
Temperature = 30 C

Table D-1 The change in foam height with time of SDS solution in the
presence of varying concentration of CaCl4and CaC2

Time (min) CaCi40.5mM  CaCid2mM cac205mM CaC22mM
pH = 5.28 pH - 5.77 pH=515  pH =540

0 234 24.3 22.5 23.1
1 213 22.3 20.9 21.9
2 21.0 224 20.6 217
3 20.9 21.8 20.3 21.6
4 20.8 21.8 20.1 214
D 20.8 217 20.0 21.1
10 20.7 211 18.2 196
15 20.7 215 147 168
20 20.7 21.5 12.2 139
25 20.6 21.5 9.2 109
30 20.6 21.5 1.1 8.4
39 20.6 21.5 6.2 1.2
40 20.6 214 2.4 6.2
45 20.5 21.3 5.0 5.9
20 20.5 21.3 45 5.6
95 20.5 213 4.0 51
60 20.5 213 34 4.6
65 20.5 21.2 31 41
10 20.5 21.2 2.9 3.8
15 20.5 21.2 2.8 3.9
80 20.5 21.2 2.8 3.3
85 20.5 21.2 2.8 31
90 20.5 21.2 2.8 2.9
9 20.5 21.2 2.8 2.1
100 20.5 21.2 2.8 2.5
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Time (min) CaCi405mM  CaCid2mM CaC205mM CaC22mM
pH =528 pH =517 pH =5.15 pH = 5.40
105 20.4 21.1 2.8 2.4
110 204 21.1 2.8 2.4
115 20.4 21.1 2.8 2.4
120 20.4 21.1 2.1 2.4
125 20.4 21.1 2.1 2.4
130 20.4 21.1 2.1 24
135 20.4 21.1 2.6 2.4
140 20.4 21.1 2.6 24
145 20.4 21.1 2.6 24
150 20.4 21.1 2.6 2.3
155 20.4 21.1 2.6 2.3
160 20.4 21.0 2.6 2.3
165 20.3 21.0 2.5 2.3
170 20.3 21.0 2.5 2.3
175 20.3 21.0 2.5 2.3
180 20.3 21.0 2.5 2.3
185 20.3 20.9 2.5 2.3
190 20.3 20.9 2.5 2.3
195 20.3 209 2.5 2.2
200 20.3 209 2.5 2.2
205 20.3 20.9 2.4 2.2
210 20.3 20.8 24 2.2
215 20.3 20.8 2.4 2.2
220 20.3 20.8 2.4 2.2
225 20.3 20.8 2.4 2.2
230 20.2 20.8 2.4 2.2
235 20.2 20.8 24 2.2
240 20.2 20.8 2.4 2.2
245 20.2 20.7 2.3 2.2
250 20.2 20.7 2.3 2.2
255 20.2 20.7 2.3 2.1
260 20.2 20.7 2.3 2.1
265 20.2 20.7 2.3 2.1
270 20.1 20.7 2.2 2.1
275 20.1 20.7 2.2 2.1
280 20.1 20.7 2.2 2.1
285 20.1 20.7 2.2 2.1
290 20.1 20.7 2.2 2.1
295 20.1 20.7 2.2 2.1



ol

Time (min) cacCia05raM cac¥42mM cac205mM cacz2mM
pH = 5.28 pH - 5.77 pH =515 pH = 5.40

300 20.1 20.7 2.2 2.1
305 20.1 20.6 2.2 2.1
310 20.1 20.6 2.2 2.1
315 20.1 20.6 2.2 2.1
320 20.1 20.6 2.2 2.1
325 20.1 20.6 2.2 2.1
330 20.1 20.6 2.2 2.1
335 20.0 20.5 2.1 2.1
340 20.0 20.5 2.1 2.1
345 20.0 20.5 2.1 2.1
350 20.0 20.5 2.1 2.1
399 20.0 20.5 2.1 2.1
360 20.0 20.5 2.1 2.1
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appendix € The effect hardness tolerance on the foaming properties of SDS
In the presence of calcium soaps

Concentration of SDS = 10 mM
Concentration of calcium soap = 0.5 mM
Temperature = 30°C

Table £-1 The effect of hardness tolerance on the foaming properties of pure
SDS solution.

Time (min) Pure SDS  SDS+CaClz2mM  SDS+CaCl25mM

oH = 588 oH = 5% oH = 599
0 25 231 165
1 20.0 22.0 149
2 19.8 21.6 144
3 195 713 139
] 194 217 135
5 192 20.9 114
10 189 198 5
15 187 11 35
20 185 6.8 35
2% 183 5 30
30 181 45 28
3 179 43 28
40 177 40 27
5 175 37 26
50 174 37 25
55 172 36 75
60 171 35 25
65 169 33 71
70 163 31 94
7 167 30 23
80 165 29 73
85 164 77 73
90 161 27 22
05 160 )7 22



Time (min) Pure SDS ~ SDS+CaClzamM  SDS+CaCl25 mM

pH = 5.88 pH = 5.85 pH = 5.99
100 15.9 2.6 2.2
105 15.8 2.6 2.2
110 15.7 2.6 2.2
115 15.5 2.5 2.2
120 15.3 2.5 2.2
125 15.2 2.4 2.1
130 15.0 2.3 2.1
135 14.8 2.3 2.1
140 14.6 2.2 2.1
145 14.5 2.1 2.1
150 14.3 2.1 2.1
155 14.2 2.1 2.1
160 14.0 =3 2.1
165 13.8 T h 2.1
170 13.6 2.1 2.1
175 13.4 2.1 2.0
180 13.3 2.1 2.0
185 13.0 2.1 2.0
190 12.9 2.0 2.0
195 12.7 2.0 2.0
200 12.5 2.0 2.0
205 12.4 2.0 2.0
210 12.3 2.0 2.0
215 12.1 2.0 2.0
220 11.8 2.0 2.0
225 11.6 2.0 2.0
230 11.5 2.0 2.0
235 11.3 2.0 1.9
240 11.1 2.0 1.9
245 11.0 1.9 1.9
250 10.8 1.9 1.9
255 10.7 1.9 1.9
260 10.5 1.9 1.9
265 10.3 1.9 1.9
270 10.1 1.9 1.9
275 10.0 1.9 1.9
280 9.9 1.9 1.9
285 9.8 1.9 18
290 9.7 1.9 1.8



54

Time (min) Pure SDS  SDS+CaClz2mM  SDS+CaCl25 mM

oH = 5,88 oH = 5,85 oH = 599
295 06 19 1
300 95 19 18
305 0.4 19 18
310 9.2 19 18
315 0,0 18 18
320 89 18 18
325 3.8 18 17
330 8.7 18 17
33 85 18 17
340 3. 18 17
35 83 18 17
350 3.2 18 17
355 81 18 17
360 3.0 18 17

Table £-2 TNe effect of hardness tolerance on the foaming properties of SDS
solution in the presence of CaC 14

Time (min) CaCl_J40.5mM CaCl4+CaCl22 mM  CaCi4+CaCl25 mM
p =

5.28 pH =540 pH = 4.73
0 234 23.3 105
1 213 20.8 9.3
2 21.0 20.3 14
3 20.9 20.2 6.8
4 20.8 20.2 6.8
5 20.8 20.2 6.7
10 20.7 20.1 6.6
15 20.7 20.1 6.4
20 20.7 20.0 6.3
25 20.6 20.0 6.2
30 20.6 199 6.2
35 20.6 199 6.1
40 20.6 199 6.1
45 20.5 199 6.1
20 20.5 198 6.0
55 20.5 198 6.0
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Time (min) ~ CaCl4 0.5 mM  CaCi4tCaCl22 mM  CaCis+CaCl25 mM

oH = 528 oH = 5,40 oH=4.73
60 205 198 6.0
65 205 198 6.0
70 205 198 5
75 205 198 5
80 205 198 5
85 205 198 58
90 205 19.7 58
05 205 19 58
100 205 19 58
105 204 196 57
110 204 195 57
115 204 195 57
120 204 194 56
125 204 194 56
130 204 193 56
135 204 193 56
140 204 19.2 56
145 204 19 55
150 204 192 55
155 204 19 55
160 20.4 19 55
165 203 191 55
170 203 191 55
175 203 191 55
180 203 191 55
185 203 191 55
190 203 191 55
195 203 190 55
200 203 190 55
205 203 190 55
210 203 190 55
915 203 190 5
220 203 190 5.4
225 203 190 5.
230 202 190 5.
235 202 189 5
240 202 189 5.
245 202 189 5
250 20.2 188 5.
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Time (min) ~ CaCi40.5mM  CaCi4+CaCl22 mM  CaCi4+CaCl25 mM

pH = 5.28 pH = 5.40 pH = 4.73
295 20.2 188 0.4
260 20.2 188 9.3
205 20.2 188 9.3
210 20.1 18.7 9.3
215 20.1 18.7 9.3
280 20.1 18.7 9.3
285 20.1 18.7 9.3
290 20.1 18.7 9.3
2% 20.1 18.7 9.3
300 20.1 18.7 9.3
305 20.1 18,6 9.3
310 20.1 186 9.3
315 20.1 18,6 9.3
320 20.1 186 9.3
325 20.1 185 9.3
330 20.1 185 5.3
335 20.0 185 9.3
340 20.0 184 9.3
345 20.0 184 9.3
350 20.0 184 5.3
395 20.0 184 9.3
360 20.0 184 5.3

Table £-3 The effect of hardness tolerance on the foaming properties of SDS
solution in the presence of CaC2.

Time (min) ~ CaC22 05 mM CaC22+CaC12 2 mM CaC22+CaCl12 5 mM

oH = 5.15 oH = 6.03 oH = 556
0 22.5 22.0 10.8
1 209 198 8.
2 20.6 195 73
3 203 193 65
] 201 191 57
5 20,0 190 51
10 182 181 33
15 147 171 3
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Time (min) ~ CaC22 0.5 mM CaC22+CaC12 2 mM CaC22+CaC12 5 mM

oH = 515 oH = 6.03 oH = 556
215 2.4 2.2 2.0
220 2.4 2.2 1.9
225 94 22 19
230 24 21 19
235 94 21 19
240 24 20 19
245 73 2.0 19
250 73 20 19
55 73 20 19
%60 73 20 19
265 23 2.0 19
270 2.2 19 18
275 27 19 18
280 22 19 18
285 2.2 19 18
290 22 19 18
295 22 19 18
300 22 19 18
305 22 1.9 18
310 22 19 18
315 ¥ 19 18
320 27 19 18
325 ¥ 19 18
330 ¥ 19 18
335 21 19 18
340 21 19 18
35 21 19 18
350 21 19 18
355 21 19 18
360 21 19 18
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appendix £ The effect of NaHCO03 on the foaming properties of SDS
solution in the presence of calcium soaps

Concentration of SDS = 10 raM

Concentration of calcium soap = 0.5 mM
Temperature = 30°C

Table F-1 The effect of NaHCO3 on the foaming properties of SDS in the
presence of CaCid.

Time (min) ~ CaCp05mM  CaCi4tNaHC03  CaCl14+NaHCO03

50 ppm 100 ppm
pH = 5.28 pH :p%YO pH :pg.89
0 23.4 24.2 24.5
1 213 22.2 22.4
2 21.0 21.9 22.2
3 20.9 21.8 22.1
4 20.8 21.8 22.0
) 20.8 21.8 22.0
10 20.7 21.5 21.8
15 20.7 213 21.7
20 20.7 21.3 21.6
25 20.6 21.3 21.6
30 20.6 21.3 21.6
3 20.6 21.2 21.6
40 20.6 21.1 215
45 205 21.1 21.4
50 205 21.1 21.4
55 205 21.1 214
60 205 21.1 21.4
65 20.5 21.1 21.4
70 205 21.0 21.4

15 20.5 21.0 214



Time (min)  CaCu40.5 mM CaCi4+tNaHCO0 3 CaC14+NaHCO03

50 ppm 100 ppm
pH = 5.28 pH -p%JO pH :p(?.89
80 20.5 21.0 214
85 20.5 21.0 213
90 20.5 21.0 213
% 20.5 21.0 213
100 20.5 21.0 213
105 204 21.0 213
110 20.4 21.0 213
115 204 21.0 213
120 204 21.0 213
125 20.4 21.0 21.3
130 20.4 21.0 213
135 20.4 20.9 213
140 204 20.9 213
145 204 20.9 213
150 20.4 20.9 213
155 204 20.9 21.2
160 20.4 20.9 21.2
165 20.3 20.9 21.2
170 20.3 20.9 21.2
175 20.3 20.9 21.2
180 20.3 20.9 21.2
185 20.3 20.8 21.2
190 20.3 20.8 21.2
195 20.3 20.8 21.2
200 20.3 20.8 21.2
205 20.3 20.8 21.2
210 203 20.8 21.2
215 20.3 20.8 21.2
220 20.3 20.8 21.2
225 20.3 20.8 21.2
230 20.2 20.8 21.2

235 20.2 20.8 21.2



Time (min)  CaCi40.5 mM CaC,4+NaHC0 3 CaC14+NaHCO3

50 ppm 100 ppm
pH =5.28 pH :p%JO pH :p(?.89
240 20.2 20.8 21.2
245 20.2 20.8 21.2
250 20.2 20.8 21.2
255 20.2 20.7 21.2
260 20.2 20.7 21.2
265 20.2 20.7 21.2
270 20.1 20.7 21.2
275 20.1 20.7 21.2
280 20.1 20.7 21.2
285 20.1 20.7 21.2
290 20.1 20.7 21.2
295 20.1 20.7 21.2
300 20.1 20.7 21.2
305 20.1 20.7 21.2
310 20.1 20.7 21.2
315 20.1 20.7 21.2
320 20.1 20.1 21.2
325 20.1 20.1 21.2
330 20.1 20.7 21.2
335 20.0 20.7 21.2
340 20.0 20.7 21.2
345 20.0 20.7 21.2
350 20.0 20.7 21.2
355 20.0 20.7 21.2

360 20.0 20.7 21.2
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Tante F-2 The effect of NaHCO3 on the foaming properties of SDS in the
presence of CaC2

Time (min) ~ CaC205mM  CaC2+NaHC03 CaC2+NaHC03

50 ppm 100 ppm
pPH-5.15 pH :pg.34 pH :p7p.70

0 22.5 22.5 214
1 20.9 20.2 198
2 20.6 196 193
3 20.3 193 191
4 20.1 192 18.7
5 20.0 19.0 185
10 18.2 188 178
15 147 178 171
20 122 168 165
25 9.2 16.0 16.0
30 1.1 153 157
35 6.2 148 154
40 5.4 145 151
45 5.0 141 147
50 4.5 139 145
59 4,0 136 145
60 34 133 145
65 31 132 144
10 2.9 13.0 144
5 2.8 12.8 143
80 2.8 125 142
85 2.8 12.3 141
90 2.8 12.0 14.0
% 2.8 117 140
100 2.8 114 13.9
105 2.8 11.0 139
110 2.8 10.7 138
115 2.8 103 138

120 2.1 10.0 138



Time (min)  CaC20.5 mM CaC2+NaHCO03 CaC2+NaHC03

50 ppm 100 ppm
pH = 5.15 pH -pg.34 pH :py.YO
125 2.1 9.6 138
130 2.1 9.3 13.7
135 2.6 8.9 13.7
140 2.6 8.5 13.7
145 2.6 8.1 13.7
150 2.6 1.6 13.7
155 2.6 1.2 13.6
160 2.6 7.0 13.6
165 2.5 6.8 13.6
170 25 6.6 134
175 2.5 6.4 133
180 25 6.3 132
185 25 6.0 132
190 2.5 b1 132
1% 2.5 5.3 131
200 25 5.1 131
205 24 5.0 13.0
210 24 48 12.9
215 2.4 4.7 12.9
220 2.4 4.6 12.8
225 2.4 4.6 12.7
230 24 4.5 12.7
235 2.4 45 12.6
240 2.4 4.4 125
245 2.3 4.4 125
250 2.3 43 124
255 2.3 4.2 124
260 2.3 4,0 12.3
205 2.3 4.0 12.2
210 2.2 39 12.2
275 2.2 3.9 12.2

280 2.2 3.8 121



Time (min)  CaC20.5 mM CaC2+NaHC03 CaC2+NaHC03

50 ppm 100 ppm

pH = 5.15 pH :pg.34 pH :p7p.70
285 2.2 3.7 12.1
290 2.2 35 12.1
295 2.2 3.4 12.0
300 2.2 3.3 12.0
305 2.2 3.2 12.0
310 2.2 31 12.0
315 2.2 3.0 12.0
320 2.2 29 12.0
325 2.2 2.8 12.0
330 2.2 2.1 12.0
335 2.1 2.6 12.0
340 2.1 2.5 119
345 2.1 24 119
350 2.1 24 119
355 2.1 24 119

360 2.1 2.4 119
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