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ABSTRACT. The dissocication constants of benzoic acid, p-methoxybenzoic acid and p-nitroben-
zoic acid have been determined at 25°C in ethanol-water mixtures containing 0, 10, 20. 30, 40,
50, 65 and 80 weight % ethanol by the direct conductance measurements and the method involving
titration of the acid sample with perchloric acid reagent.

been discussed and compared with those by other methods.

The results by the two methods have
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Table 1. Conductance measurements by titration of 100 m/ acid Sample and water with 5x1073 M HCIO, (f=

1.0106) at 25°C.

Sample HCIO. (5 1073M)| 2.5mi 5.0 mi 7.5ml  10.0ml 12.5ml  15.0ml
Benzoic acid R (ohms) 4245. 3 3288.5 2630. 1 2188.0 1873.2 1645. 3
(1x10™3 M) 1/R x10*(ohms=1) 2. 3556 3. 0409 3.8021 4.5704 5. 3385 6.0779
Cx10* (M) 1. 3014 2. 5409 3.7227 4. 8507 5. 9287 6. 9577
p-Methoxybenzoic R 5241.0 3746.0 2865.5  2320.3 1955.3  1693.5
acid 1/Rx10% 1. 9080 2. 6695 3.4922 4. 3098 5.1143 5. 9049
(1x103 M) Cx10¢ 1. 3014 2. 5409 3.7227 4. 8507 5. 9287 6. 9577
p-Nitrobenzoic acid R 2431.0 2080.0 1821.5 1618.2 1494. 0 1348. 2
(1x1073 M) 1/Rx10* 4.1135 4. 8077 5. 4900 6. 1797 6. 8521 7.4172
Cx10t 1. 3014 2. 5409 3.7227 4. 8507 5.9287 6. 9577
Water R 9762. ¢ 4896. 0 3338.2 2565. 4 2. 0991 1876.5
1/R X104 1. 0244 2. 0425 2. 9956 3. 8980 4.7639 5.5975
Cx104 1. 3014 2. 5409 3. 7227 4. 8507 5. 9287 6. 9577
Table 2. Conductance of acid sample in water of 25°C.

Acid CX104(M) RObmS) | ohmt-?-eq)] (s omtoeg) | (ot oy

Benzoic acid 10.0 6359 85.11 11.75 8.51

7.5 8016 90. 02 11.11 6.75

5.0 9521 113.69 8.80 5.68

2.5 15375 140. 80 7.10 3.52

1.0 26808 201. 88 4.95 2.02

p-Methoxybenzoic 10.0 8456 65.36 15. 30 6.54

acid 7.5 10180 72. 39 13.81 5.43

5.0 12955 85.33 11.72 4.27

2.5 18210 121.41 8.24 3.04

1.0 35060 157. 64 6.34 1.58

p-Nitrobenzoic acid 10.0 3257 169. 70 5.89 16. 97

7.5 3651 201. 84 4.95 15.14

5.0 5245 210. 74 4.75 10. 54

2.5 8786 251.63 3.97 6.29

1.0 18530 298. 27 3.35 2.98
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samples (1x1073 M) and pure water with perchloric
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water with perchloric acid. B: Titration of 100m/
p-methoxybenzoic acid with perchloric acid. C: Titra-
tion of 100 ml benzoic acid. D: Titration of 100ml
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centration in water A: p-Methoxybenzoic acid; B:
benzoic acid; C: p-nitrobenzoic acid.
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Fig.3. Plot of F(2)/A4 vs. CAf.%/F(z) in the charge of acid concentration in water. A: p-Methoxyben-
zoic acid; B: benzoic acid; C: p-nitrobezoic acid.
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Table 3. pK, values of benzoic acid, p-methoxybenzoic acid and p-nitrobenzoic acid obtained by conductemetric
and titration method.

Wt %

4

Et(gH Centi-

poise |

HCIO,

Benzoic acid

?-Methoxybenzoic acid p-Nitrobenzoic acid

4o

pK.

pK,, pKa

Ag

a b ¢ d

AQ A()
a b ¢ d a b ¢ d

0
10
20
30
40
50
65
80

0. 8937
1. 4545
1. 6945
2. 0344
2.1133
2. 0972
1. 9368

1. 6828

78.36
72.80
67. 00
61. 10
55. 00
49. 00
40. 62
32.84

415. 00
324.78
239. 35
197. 62
160. 03
134. 62
101.72

78.02

351. 27
219.03
171.54
138.91
84. 67
61. 89

4.18 4.06 4.14 4.07
4.40 4.21 4.09 4.11
4.64 4.49 4.37 4.23
4.83 4.67 4.80 4.82
5.43 5.15 4.95 5.02
5.56 5.22 5.12 5.16
5.74 — — —

368. 00144. 4 4. 31 4. 33 4. 30! 338 02‘3. 45 3.33 3.34 3.28

264.9114.76 4.66 4.59 4.60] 282.623.61 3.53 3.42 3.42
169. 344.92 4.76 4.73 4.75) 224.193.76 3.72 3.73 3. 74
134.635.19 5.02 5.15 5.17 157. 7(|3. 97 3.84 3.87 3.89
83.685. 90 5.61 5.27 5.28| 108. 25{4. 24 4.04 3.96 3.97
— 599 — — — | 86.864.47 4.25 4.21 4.23
— 612 — — — | 65.344.85 4.64 4.68 4.72
- — — — — | 37.745.14 4.82 5.09 5.22

In column (a) are the pK, values before f-correction, in column (b) are those after f-correction, in column
(c) are those before Fuoss modification and in column (d) are those after Fuoss-Kraus modification.
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