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APPENDIX

Potential Values from Potentiometric Titration

As discussed in section 4.1, alkylbenzenes were measured in potentiometric
titration to obtain pKa values. Each alkylbenzene was measure 3 times to get error
values. All measured data between potential values and the volume of titrant is
shown in this section. The calculated first derivative of data is also included.

Table 1 The first set of potentiometric titration data of dodecylbenzaldehyde at
concentration 2.5 mM,

Volume (mL) Cumulative volume ~ mV ~ AmV AV VAwg  AmV/IAV
0 0 -189

50 50 -101 8 50 25 176
50 100 -40 6l 50 6 1.22
50 150 1 39 50 125 0.78
50 200 n 12 50 17 344
50 250 267 % 50 225 192
50 300 337 0 50 275 14
50 350 380 43 50 325 0.86
50 400 422 2 50 375 0.84
50 450 452 0 50 45 0.6
50 500 438 % 50 47 0.72
half-equivalence point = 875 -mL

interpolation halfpoint = 5525 mV

pKa = 1.933725
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Table 2 The second set of potentiometric titration data of dodecylbenzaldehyde at
concentration 2.5 mM.

Volume (raL) Cumulative volume mVv ~ AmV AV VAy  AmV/AV
0 0 -169

50 50 111 58 50 25 1.16
50 100 -43 63. 50 75 1.26
50 150 2 5 50 125 1
50 200 18 18 50 175 3.66
50 250 211 8% 50 225 172
50 300 308 3 50 275 0.74
50 350 356 8 50 325 0.96
50 400 400 4 50 375 0.88
50 450 451 Bl 50 4% 1.02
50 500 479 8 50 45 0.56
half-equivalence point = 875  mL ,
interpolation half point = 6375 mv

pKa = 8.077375

Table 3 The third set of potentiometric titration data of dodecylbenzaldehyde at
concentration 25 mM,

Volume (mL) Cumulative volume — mV  AmV AV VAyg  AmV/AV
0 0 -130

50 50 96 #0050 25 0.68
50 100 61 H 5 6 0.7 -
50 150 25 86 50 125 172
50 200 204 1719 X0 175 3.58
50 250 266 62 50 225 1.24
50 300 308 2 5 275 0.84
50 350 348 0 50 325 0.8
50 400 392 4 5 375 0.88
50 450 431 9 50 45 0.78
50 500 463 250 475 0.64
half-equivalence point = 875  mL

interpolation half point = 69.75  mv

0Ka = 8.178775
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Table 4 The average values from three sets of potentiometric titration of

dodecylbenzaldehyde

Set
Ist
2nd
3rd
Average-
Standard average

pKa
1.933725
8.071315
8.178715
8.063291667
0.123130544

HNP (mV)

-62.

-55.25
-63.75
-69.75
91666667

1.285830998

Table 5 The first set of potentiometric titration data of nonylacetophenone at

concentration 2.5 mM.

Volume (mL)  Cumulative volume

0 0

50 50
50 100
50 150
50 200
50 250
50 300
50 350
50 400
50 450
50 500
half-equivalence point =
interpolation half point =

pKa =

mv . AmV

2

% 18
255 165
433 178
513 80
573 60
591 18
606 15
614 8
621 1
626 5
625  mL

1315 mv
4781875

AV VAvyg  AmVIAV

50
50
50
50
50
50
50
50
50
50

25
15
125
175
225
215
325
375
425
475

1.56
33
3.56
16
12
0.36
0.3
0.16
0.14
01
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Table 6 The second set of potentiometric titration data of nonylacetophenone at

concentration 2.5 mM.

Volume (mL) Cumulative volume  mV ~— AmV AV V Ay

0 0 24

50 50 104 80
50 100 27 13
50 150 20 203
50 200 5200 100
50 250 575 55
50 300 598 23
50 350 610 12
50 400 617 1
50 450 622 5
50 500 627 5
half-equivalence point = 625  mL
interpolation half point = 13225 mV

pKa = 4.764975

50
50
50
50
50
50
50
50
50
50

25
15
125
175
225
215
325
315
425
475

AmV/AV

16
2.26
4,06

2

11
0.46
0.24
0.14
0.1
01

Table 7 The third set of potentiometric titration data of nonylacetophenone at

concentration 2.5 mM.

Volume (mL) Cumulative volume ~ mV- AmV AV V Ay

0 0 15

50 50 100 &
50 100 21 1
50 150 28 207
50 200 518 %0
50 250 573 55
50 300 589 16
50 350 611 22
50 400 617 6
50 450 619 2
50 500 623 4
half-equivalence point = 625  mL
interpoldtion half point = 13025 mv

0Ka = 4.798775

50
50
50
50
50
50
50
50
50
50

25
1
125
175
225
215
325
375
425
475

AmV/AV

17
242
414

18

11
0.32
0.44
0.12
0.04
0.08
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Table 8 The average values from three sets of potentiometric titration of

nonylacetophenone

Set
Ist
2nd
3rd
Average
Standard average

pKa
4.781875
4.764975
4798775
4.781875
0.0169

HNP (mV)

131.25
132.25
130.25
131.25

Table 9 The first set of potentiometric titration data of nonylaniline at concentration

25 mM.

Volume (mL) Cumulative volume

0 0
100 100
100 200
100 300
100 400
100 500
100 600
100 700
100 800
half-equivalence point =

interpolation half point =
pKa =

mV  AmV
-82

50 132
170 120
230 - 60
252 22
264 2
212 8
218 6
282 4
25 mL
49 mV

1.8281

AV

100
100
100
100
100
100
100

100

VAig  AmV/AV

50
150
250
350
450
530
650
750

132
12
0.6
0.22
0.12
0.08
0.06
0.04
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Table 10 The second set of potentiometric titration data of nonylaniline at
concentration 2.5 raM.

Volume (mL) Cumulative volume mV — AmV AV VAwg  AmV/AV
0 0 95

50 50 81 4 50 25 0.28
50 100 B % 50 £ 0.52
50 150 SV ) 125 0.76
50 200 56 [ 175 146
50 250 12 % 50 225 192
50 300 183 1 X0 275 0.62
50 350 2229 50 325 0.58
50 400 221 5 50 375 0.3
50 450 235 § X0 425 0.16
50 500 244 9 X0 475 0.18
50 550 256 2 50 525 0.24
50 600 263 750 575 0.14
half-equivalence point = 1125  mL

interpolation half point = 455 - mV

pKa = 1.76895

Table 11  The third set of potentiometric titration data of nonylaniline at
concentration 2.5 mM.

Volume (mL) Cumulative volume mV ~ AmV AV VAvyg  AmV/AV
0 0 -90

50 50 -8 2 5 25 0.24
50 - 100 5 8 5 6 0.56
50 150 20BN 125 0.76
50 200 58 0 50 17 14
50 250 165 107 50 225 2.14
50 300 18 2 %0 275 0.46
50 350 24 2% 50 325 0.52
50 400 230 6 50 375 0.32
50 450 241 n 5% 425 0.22
50 500 249 8§ 50 475 0.16
half-equivalence point = 1125  mL

interpolation half point = 405 mv

0Ka = 7.68445
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Table 12 The average values from three sets of potentiometric titration of

nonylaniline

Set
Ist
2nd
3rd
Average
Standard average

pKa
1.8281
1.76895
1.68445
1.7605
0.072196832

HNP (mV)

-49
-45.5
-40.5

-45

4272001873

Table 13 The first set of potentiometric titration data of nonylphenol at

concentration 2.5 mM.

Volume (mL) Cumulative volume

0 0
100 100
100 200
100 300
100 400
100 500
100 600
100 700
100 800
half-equivalence point =
interpol&tion half point =

pKa =

mv  AmV
-68

94 162
284 190
422 138
498 16
550 52
569 19
h83 14
588 )
16 mL
535 . .mV

6.09585

AV

100
100
100
100
100
100
100
100

VA

50
150
250
350
450
530
650
750

AmV/IAV

162
19
138
0.76
0.52
0.19
0.14
0.05
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Table 14 The second set of potentiometric titration data of nonylphenol at
concentration 2.5 mM.

Volume (mL) Cumulative volume mV — AmV. AV VAwg  AmV/AV
0 0 -60

50 50 -7 58 50 25 1.06
50 100 9 100 50 5 2.02
50 150 202 - 108 50 125 2.16
50 200 290 8 50 175 176
50 250 360 0 50 225 14
50 300 415 % 50 275 11
50 350 462 47 50 325 0.94
50 400 493 d 50 375 0.62
50 450 522 29 50 425 0.58
50 500 554 2 50 475 0.64
50 550 561 750 525 0.14
50 600 567 6 50 575 Q12
half-equivalence point = 625  mL

interpolation half point = 6.2  mV

pKa = 6.894375

Table 15 The third set of potentiometric titration data of nonylphenol at
concentration 2.5 mM.

Volume (mL) Cumulative volume mV — AmV AV~ VAvwg  AmV/AV
0 0 62

50 50 0 62 50 5 'L
50 100 8 8 50 7 176
50 150 208 10 50 125 24
50 200 291 8 5 175 166
50 250 g 57 50 225 114
50 300 409 6L 50 275 1.2
50 350 460 51 50 325 102
half-equivalence point = 625  mL

interpolation half point = 5 mv

pKa = 6.73805
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Table 16 The average values from three sets of potentiometric titration of

nonylphenol

Set
1st
2nd
3rd
Average
Standard average

pKa
6.09585
6.894375
6.73805
6.576091667
042318249

1INP (V)

535
6.25
155

25.08333333
25,04038405

Table 17 The first set of potentiometric titration data of octyloxybenzonitrile at

concentration 2.5 mM.

Volume (mL) Cumulative volume

0 0
50 50
50 100
50 150
50 200
50 250
50 300
50 350
50 400
50 450
50 500
50 550
half-equivalence point =

interpolation half point =
pKa =

mv. ~ AmV
-30
53 83
112 59
129 17
144 15
175 K|
263 88
281 18
299 18
319 20
329 10
340 il
1375 mL
12475 mV
4891725

AV VAvy  AmVIAV

50
50
50
50
50
50
50
50
50
50
50

25
15
125
175
225
215
325
375
425
475
525

1.66
118
0.34
0.3
0.62
1.76
0.36
0.36
04
0.2
0.22
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Table 18 The second set of potentiometric titration data of octyloxybenzonitrile at
concentration 2.5 mM.

Volume (mL) Cumulative volume — mV — AmV AV VA  AmV/IAV
0 0 -12

50 50 B - 50 50 25 1
50 100 103 65 50 6 13
50 150 118 5 50 125 0.3
50 200 130 2 50 175 0.24
50 250 168 B 0 25 0.76
50 - 300 213 156 50 275 21
50 350 287 “ 50 35 0.28
50° 400 308 A 50 375 0.42
50 450 323 5 50 45 0.3
50 500 337 4 50 475 0.28
50 550 31 4 50 55 0.28
half-equivalence point = 1315 mL

interpolation half point = 11425 mV

pKa = 5.069175

Table 19 The third set of potentiometric titration data of octyloxybenzonitrile at
concentration 2.5 mM.

Volume (mL) Cumulative volume ~ mV ~ AmV. AV VAvg  AmV/AV
0 0 -45

50 50 50 051 150 25 19
50 100 106 % 50 6 112
50 150 125 19 50 125 0.38
50 200 134 9 50 175 0.18
50 250 m & 5 25 0.9
50 300 268 89 50 25 178
50 350 284 16 50 325 0.32
50 400 315 I 50 3B 0.62
50 450 326 50 45 0.22
50 500 339 3 50 45 0.26
50 550 352 3 50 55 0.26
half-equivalence point = 1315 mL |

interpolation half point = 12025 mv

pKa = 4967775



Table 20 The average values from three Sets

octyloxyhenzonitrile

Set
Ist
2nd
3rd
Average
Standard average

pKa
4891725
5.069175
4967775
4916225
0.089026274

of potentiometric titration of

HNP (mV)
124,75
1145
1205
119.75

5.267826876
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